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ABSTRACT

How financial innovation and financial intermediaries affect the
Federal Reserve's abi]ity_to target the monetary aggregates and/or interest
rates has been a long standing debate in macroeconomics. With the recent
development of new money market instruments and the growth of money market
funds this issue is again being discussed. This article develops a mode]
of the financial sector to examine how the growth in money market funds has
altered the effectiveness of monetary policy. The work presented in this
paper differs from previous work in that the important actors in the model
are specified from first principles. The major conclusian reached is that,
when an explicit role for the intermediary is specified, the asset choice
of the money market fund is the key variable in determining the

effectiveness of monetary policy.




1. Introduction

How financial innovation and financial intermediaries affect the
Federal Reserve's ability to target the monetary aggregates and/or interest
rates has been a long standing debate in macroeconomics beginning with
Gurley and Shaw (1955) and Tobin and Brainard {1963). With the recent
development of new money market instruments and the growth of money market
funds this issue is again being discussed. The concern centers around
three specific points: how the development of new instruments which are
components of Ml (NOW Accounts) as well as those which are components of M2
(Money Market Funds) have altered the demand for M1l; how deregulation of
deposit interest rates has altered Ml demand; and finally whether or nat
the growth of money market funds has diminished the effectiveness of
monetary policy in the sense that a given action by the Federal Reserve
would have less impact on the variables being targeted. Although these
three issues are closely related, the purpose of this paper is to focus
narrowly on how the growth in money market funds has impacted the
effectiveness of monetary policy.

The idea that money market funds lead to less effective monetary
control has caused some to argue that reserve requirements should be placed
on them (see Discussion after Hester 1981). These arguments are not unlike
those given in the late 1950's and early 1960's when economists were
concerned about how institutions such as Savings and Loans and Mutual
Savings Banks altered monetary policy. Brainard (1964) included nonbank
financial intermediaries in a model of the financial sector and examined

the size of the interest rate change for a given open market operation
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with and without nonbank institutions. He concluded that a given open
market operation has a smaller effect on interest rates in the presence of
financial intermediaries than without them. More recently, Wood (1981)
argued that Brainard's model was incorrect because it misspecified nonbank
financial intermediaries: since the development of intermediaries improves
market efficiency (decreases market segmentation), a model that
incorporates that improved efficiency has to be specified. Wood
constructed a model in which there were two sets of individuals and two
types of securities. Each set of individuals had access to only one bond
market. The inclusion of financial intermediaries then allowed the
individuals access to both security markets through the intermediary. In
this example the model with the intermediary produced open market
operations with larger effects on interest rates, thus contradicting
Brainard's result. Wood concluded that the Federal Reserve's concern over
the development and growth of nonbank intermediaries was therefore
unwarranted.

Wood's idea that financial intermediaries should be specified to
represent a decrease in market segmentation is an important one, but there
are three potential problems with this approach. First, it is not obvious
what particular institution his intermediary represents (or, in fact, that
such an institution presently exists). Second, the intermediary is not
specified as exhibiting optimizing behavior. Finally, bank behavior, in
addition to the intermediary, is not included in the model.

To examine the effect on Wood's results of taking these criticisms into

account, the model developed in this paper consists of a banking sector, a
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household sector, a business sector and a government securities market.
The household sector consists of two subsecters—-i and j. Sector i
consists of individuals only able to hold demand deposits while sector j
consists of individuals who hold demand deposits and government securities.
A nonbank financial intermediary is then added to represent Money Market
Funds (hereafter MMF) and individuals in sector i may hold government
securities indirectly through the MMF. The major conclusion reached is
that, when an explicit role for the intermediary is specified, the asset
choice by the MMF is the key variable in determining the effectiveness of
monetary poiicy. Specifically, when the money market fund holds a
nantrivial amount of assets in investments which have a higher risk and
yield a higher return than government securities, the effectiveness of

monetary policy increases.l/

2. Model Without a Nonbank Financial Intermediary

This section specifies the behavior of the household sector, the firm
sector, the government securities market and the banking sector. The
comparative statics of an open market operation is then calculated and will
be compared, in Section 3, to the results of the same experiment when the
model is extended to include a money market fund.

Househoplds
For tractability, the analysis assumes a separability in household

behavior such that the decision regarding the allocation of current income
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to consumption and saving is made prior to the decision to allocate the sum
of initial wealth and current saving among various financial assets. The
primary household decision represented here is the allocation of financial
wealth among demand deposits, government securities and holdings of the net
worth of the banking system.

Household subsector i possesses a fraction, k, (0 £ k £ 1), of the
wealth and income in the economy, and is only able to hold demand deposits.
This is because the minimum denomination of a Treasury security is 10,000
dollars and it is assumed that no individual in sector i possesses epough
financial wealth to invest in these large denomination securities.
Therefore, in the absence of a money market fund, sector i is limited to
holding demand deposits. Househelds in sector j possess the remainder of
the wealth and income, (1 - k)W and (1 - k)y respectively, and divide it
between demand deposits, government securities and holdings of the bank's
net worth. In other words, sector j may be viewed as the wealthy sector
which has access to the government securities market.

By assumption the demand for government securities is positively
related to its own rate of return, inversely related to the rate of return
on demand deposits, and positively related to wealth and income.
Specifically, the demand function for government securities (on the part of
subsector j) is given by

S
- ) i (1)
Re - K(Rg, Ry, (1-K)W, (1-k)éy)

where
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W = initial stock of financial wealth, exogenously given

Sh = household holdings of government securities (number of
consols paying $1/yr. in perpetuity)

RS = rate of return on government securities

RD = interest rate paid on demand deposits, exogenously set at the
binding constraint

y = nominal aggregate income, assumed to be exogenously given

¢ = proportion of nominal income held as financial wealth

{current savings).

Subsector j's demand function for deposits, Dhj’ is then equal to the
remainder of this sector's wealth:
Sh

D= (1-KW + (1-k)oy - N - Re

where
N = the initial net worth of the banking system, exogenously

given.

HI

Also K1 = aK/aRS 0, K aKfaRD ©0, K, = aK/3(1-k)w > 0,

2 3 -

K4 = 9K/3(1-k)sy > 0. Finally it is assumed that household subsector j

holds positive amounts of both demand deposits and government securities.g/
With regard to household subsector i, its holdings of demand deposits

are egual to fts entire financial wealth,

Dhi = kW + kéy.
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Therefore total household demand deposits, D., are the sum of demand

h!
deposits held by subsector i and subsector j:

0, =D..+0D

hi hJj

KW + kdy + (1-K)W + (1-K)6y - N - “h.
R
5

W+ 8y - N - Eb.

Rg

Non-financial Firms

Turning to the specification of the firm sector, firms demand loans and
deposit the proceeds in the bank. Loan demand is assumed to depend on the

interest rate on loans and on aggregate income:

L% = LR ) (3)

D, = U (4)
where

19 = firms' loan demand

RL = the interest rate on business loans

Df = firm's holdings of demand deposits
and

1§ = a%er <0 1= ey 0 0

Government Securities Market

The stock of government securities is determined by the size of the
government debt and is assumed to be exogencusly given. This stock of

securities is held by households in the amount Sh and by the banking system
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in the amount SB' Further, although the Central Bank is not explicitly
modeled, presumably it affects the supply of government securities
available for purchase. When the Treasury issues securities, the Central
Bank purchases its desired amount, leaving the remaining securities for the
public and the banking system. $ as used in the model is this net stock of
government securities.

The Banking Sector

The Tast sector to be specified is the banking sector. This model of
the banking firm is viewed as representing the banking system. A bank is
assumed to maximize its profits and to operate in perfectly competitive
loan and security markets. In the deposit market it is assumed that banks
must pay a fixed rate on demand deposits. With the household sector
choosing to hold a portion of its wealth as demand deposits, the bank can

then choose to supply loans, earning a rate of return R,, or it can choose

L!
to hold government securities, earning a rate of return RS'
Loans issued to firms are assumed to remain within the banking

system so that the balance sheet identity in a T-account framework is

A L
Reseryes R D Total demand deposits
- S
Securities B
Rg
Loans L N Net Worth

or in eguation form,




S
R+ L4 =D+N (5)
R
where
R = bank reserves
SB = numpber of government securities held by the bank (number of

consols paying $1/yr. in perpetuity)
L

loans to the business sector

N

net worth of banking system, assumed constant,

Total demand deposits, D, can be written as

0= Dh + Df- {6)

Finaily, there is an exogenous reserve requirement, p, on the bank's
heldings of demand depcsits which requires that

pD < R (7)
where

0¢p =<1,

The Bank's Objective Function. The bank determines its loan supply

function and its securities demand function by maximizing profits with
respect to its choice variables, L and SB' The abjective function is

defined as

S

1= Rs(ﬁf) # ML)(IROL = L = C(L) - RO, ° (8)
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The function A(L) reflects the fact that a certain portion of the bank's
Toans, (1 - X}, wil) default. The non-default rate, X, is assumed to be a
non-increasing function of loans such that
A(L) =0, and 0< xL)y=1.

C(L) is the cost of issuing and seryicing Toans and it is assumed that this
cost increases as the amount of loans increases and at a nondecreasing rate
so that €' 2 0 and C" = 0.

Note that in fact (7) can be rewritten as an eguality: suppose pD . R,

given D, N and L. Then, from (5)

s
R=D+N-L-E
s

and the bank can continue to satisfy its balance sheet constraint and
reserve requirement by using its excess reserves to purchase government
securities. With RS ’ 0 this would increase bank profits. Hence the bank
(i.e. the banking system)ﬁ/ will always have an incentive to satisfy the
reserve requirement as an equality. Equation (7) can then be written
p0D = R. (7")
Moreover, in this mocdel, there would be no reason for anyone--ejther

househalds or banks--to hold government securities if RD were greater than

5/

R Thus RS = RD must characterize the equilibrium.

S

Further, from the bank's point of view (6) can always be written as

D=0, + L. (6")

Then {(7') and (6') imply that {5) can be written as
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58

p(Dh+L) + R_S + | = (Dh+[_) + N

or
S
B 51
R_S + pL = (l'p)Dh + N. . (5')
Substituting (6') and (5') into the profit function for D and 55,
R
S

respectively, the objective function contains explicitly the single
decision variable, L. It is assumed that the optimal loan supply curve is

determined from the first order condition

g% = Ree + (HROOML+#LA'(L) -1 - C' =0,

ar

1+pRS+Cr (9)
RO = Gy

That is, the first order condition is satisfied for some vaiue of L in the
open interval

(0, (4(1-6)D;, + W)).

Further, to guarantee a maximum solution, it is assumed that
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= (1+R )(22'+LA") - ¢ ¢ 0.
L

Finally, from (9), the loan supply function can be written
S _ S ]
L® = L'(Rg,R)) (9')

where

D= al%/aRg € O Ly = aL/oR 0.8/

L1= o =

The bank's demand curve for government securities is then

SB s
R = (l-p)Dh - pL”™ + N.
S
It is useful, at this point, to examine the relationship among RL, RS
and RD' Since the eccnomics of the probiem requires RL ' 0, it must be

that 1+RL > 0. Equation (9) then implies that

1+pRS+C'

oy 0

and since the numerator of the fraction above is clearly positive, it must
be that

ALY + Lat(L) ° 0.
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But even this is not sufficient to characterize the equilibrium. Consider,
for example, the special case C' = x' =0, X = 1. Then, at the optimal L,
(9) implies that RL = pRS. This result cannot be taken seriously, however,
because it implies RL ¢ RS in equilibrium. If RL ¢ RS the tast dollar a
bank has invested in loans could be shifted to the government securities
market with a resulting increase in bank profits. With loans being subject
to direct costs and a default risk, the representative bank would close its

Toan department unless RL ’ RS‘ The equality R, = pRS can be understood

L
from the perspective of the banking system since, from {5'), a fully loaned
up system can acguire only p in government securities for each $1 of loans
not made. But no individual bank wilil Toan out $1 unless RL ’ RS. The

g+ SO that the three

rates involved in this analysis must satisfy the relation

econamics of the problem thus requires that RL exceed R

H
RL RS > RD.
As a more realistic example, suppose that X = %, where X is a constant
and 0 €% ¢ 1. Then with C' = 0 and %' = 0 equaticn (9) implies that the

optimal L satisfies

- 1+pRS

by

For Rg = .05, p = .1 and % = .9,

—
+
2
il

1.12

R, = .12
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so that indeed RL is greater than R Further for C' ? 0 and X'L ¢ 0 the

g

case becomes even stronger that RL * R Henceforth, we assume that the

<
internal optimum satisfies the economic regquirement RL ’ RS = RD.

Equilibrium Conditions

Note that the bank determines its demand for government securities, SB,

and the public determines its demand for securities, $ In the loan

.
market, firms have a desired demand for loans, Ld, and banks have an
optimal Toan supply function, L®. These two markets, the securities market

and the Toan market, adjust simultaneously to determine the equilibrium

interest rates, RS and RL‘ Explicitly, the equilibrium conditions are
>h, B s (10)
Re  Rs Rg
KNS (11)

Before turning to the examination of an open market operation, it is
worthwhile to summarize the economics of the entire model: individuals are
endowed with an initial financial wealth, which is divided between demand
deposits, government securities and bank net worth. Banks are endowed with
an initial net worth and, given household demand deposits, banks choose to
hold some quantity of government securities, earning a rate of return RS’

and to supply loans to firms, earning a rate of return R A certain

L
percentage of loans is not repaid and that percentage increases with the
amount of loans extended. (Hence, X, which is defined as the percentage

of loans which are repaid, is a decreasing function of loans). Banks
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choose their optimum loan supply curve and security demand curve by
maximizing profits subject to a balance sheet identity and subject to being
fully loaned up. In other words, in this model, banks earn maximum profits
by holding only enough reserves to cover their reserve requirements. Thus,
a bank technically only chooses its loan supply curve. Its demand for
securities is residually determined.

With individuals and banks having a demand for securities and with a
fixed supply of securities, the interest rate on securities (RS) adjusts to
equilibrate the demand for and supply of securities (simultaneously
determining the equilibrium interesf rate RS). Similarly in the loan
market, the demand for and supply of Toans equilibrate, determining the
market clearing interest rate RL.
The Comparative Statics of an Open Market Operation

The final step in this analysis is to consider an increase in the
supply of government securities with initial wealth held fixed. In other
words, suppose there is an apen market sale of securities. What is the
effect on the equilibrium interest rates, RS and RL? This resutt will then
be compared to the same experiment when the medel is extended to include a
meney market fund.

In equilibrium the 11 equaticns which make up the system reduce, via a
series of substitutions, to the two market clearing conditions, {10) and
(11), defined explicitly as

RSK(Rg. Ry, (1=kOW, (1-k)8y) + Ro((1-p)D, = pL¥(RG,R) + N) =5 (10')
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Ld(RL,y) = L°(Rg.R)). (11")

Totally differentiating the two equilibrium conditions resuits in,

- (12)
R > gL/ (13)
ds

Further in this model M1 is defined as

Ml =D = Dh + Df
=W+ 6y ~N-K+ Ld
sa that
gﬂ];:—x %+Ld ﬂ':(o
as 1 dS 1 ds ’

That is, an increase in the supply of government securities results in an
increase in the equilibrium interest rates and a decline in the money
stock, as one would expect.

A useful characterization of this open market experiment is the
following. When there is an increase in the suppiy of government
securities individuals initially buy them at the existing price.
Individuals then realize they are not at an optimal position with the
resulting demand deposit-security combination. As a result, the excess

supply of securities is sold causing the price of securities to fall and
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interest rates to rise until the economy reaches a new equilibrium. Also,
given that bank reserves are determined by the amount of household demand
deposits, a decline in deposits means an initial decline in reserves of the
same amount.

3. Model with a Nonbank Financial intermediary

In this section a financial intermediary is added to the model and the
comparative statics of an open market operation is compared with the result
of Section 2. The role of the intermediary is to allow sector i access to
the government securities market. Since household sector j can already
hold government securities, it is assumed that sector j continues to
purchase securities directly. The budget censtraint for household sector i
becomes

kW + kdy = D, . + M

hi h

where

Mh = deposits in the money market fund.

The households demand for these deposits s assumed to be determined by

My = Mo(RpsR LKW, kéy) (14)
where
Rm = the interest rate paid on deposits held at money market funds
= ¢ = ] = ¥
and Mhl = aMh/aRD a, Mh2 =3 Mh/aRm a, Mh3 = 3Mh/akw a,

Mh4 = aMh/akdy Q.
Thus

D i = kW + kéy - M

h h
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and household demand deposits held in banks are defined as

Dy = Oy * DBp;

= (KW+koy-M ) + (1-k)W + (1-K)sy = N = h
R
S .
=W+ oy - N-M -0 (2%)
3

Firm behavior and Bank behavior do not change from the specification of

Section 2 so it remains to specify the behavior of the money market fund.

Money Market Fund

A money market fund is a financial intermediary which accepts deposits
fram individuals (ard businesses) and earns income by managing a bond
portfolio. The fund also provides its depositors access to their deposits
througn some form of check-writing privilege and is therefore, in many
ways, similar to a bank. The growing popularity of the MMF is the source
of recent interest in the central question of this paper--the effectiveness
of monetary policy. In actuality, a money market fund is a special case of
a mutua1 fund and the mutual fund industry has a much longer history. In
fact, it is more accurate to think of the model being developed here as
representing the behavior of the mutual fund industry, inciuding MMFs,
since the greater degree of Tiquidity characteristic of an MMF is rarely
the issue of critical importance. As will be seen, a major distinctian
between an MMF and a bank is that an MMF is not required to hold reserves
against its deposits. And this is the case for non-MMF mutual funds as

well,
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The modeling of the representative MMF proceeds as follows. Household
sector i determines its holdings of deposits in the MMF. The fund, in
turn, can choose between holding government securities, earning a rate of
return RS‘ and other investments expected to earn a rate of return greater
than RS‘ These other investments can be thought of as foreign securities
whose higher return is accompanied by a non-negligible risk of default, ar
as & portfolio of corporate bonds and other assets sufficiently diversified
as to minimize risk but still yielding a rate of return generally above RS'
In otHer words, another distinction between an MMF and a bank is the
Tormer's ability to diversify its investment portfclic more widely than is
the case of a bank, since a bank generally operates under greater
geographic and regulatory constraints. Notationaily, the model uses Fm to
refer to the MMF's holdings of these other investments and RF to refer to
their yield, thus suggesting their identity as foreign securities. But the
reader should keep a broader interpretation in mind.

In a T-account framework the balance sheet identity for the money

market fund is

“m Mh Deposits
Government Securities R

"Foreign" Securities F

or in equation form
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It 1s assumed that the MMF is willing to supply all the deposits demanded,
Mh’ at the interest rate Rm. The fund pays at least the demand deposit
interest rate, RD’ plus some function of the differential between the
government security's rate and the demand deposit interest rate.
Specifically Rm is specified as

Ry = Ry * ¥(Re=Ry), (15)

where ¥ is a decision variable for the MMF.E/ With the fund dividing its
assets between government and foreign securities, the fund also chooses p,

the amount of deposits held in foreign securities so that

Fm = th. (16)
and
S
17
ﬁg = (l_p)Mh' (17)

The MMF's Objective Function. The MMF determines the interest rate paid an

its deposits and the fraction of its assets held in foreign securities by
maximizing profits with respect to its choice variables, ¥ and p. The
objective function is similar to the bank's objective function and is

defined as

T = R + 3, (F ) (1R JF_ - F ~RM (18)
m S Rg 28 'm F/om m m h
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kz(Fm) reflects the fact that a certain portion of the foreign securities
will default. kz is assumed to be a decreasing function of these
securities so that
kz‘(Fm) 0 and 0 =2

The MMF's profits are maximized subject toc the constraints (14), (15),
(16), and (17). Substituting these constraints into the profit function,
obtaining the first order conditions and solving the two first crder

conditions for the optimal values of ¥ and p results in

¥ = ¥(Ry,Re,Rp) (19)
p = p(Ry,Rp) (20)
where
ax 3Y 3y
oo o oL 0 o, 0
1 aRD 2 aRS 3 aRF
- _8p , - _3p «
py = 0 p,s= y
1 aRD i aRF

Finally, since Rm is defined as

Rm = RD + K(RS-RD)

we have

dR
Eﬁg = (1-7) + ¥;(RgRy) * 0
R

- = - ?

R, =¥ TlRgRY) 70

dR,

__no_ - >

e = 53(RgRy) > 0.
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That is, an increase in RD leads the MMF to raise Rm in order to remain
competitive with banks, while an increase in either RS or RF leads the fund

to increase Rm in order to attract more deposits with which it can invest.

Equilibrium Conditions

In this version of the model, with the money market fund holding
government securities, there is an additional demand for securities. Thus

the equilibrium condition (10) becomes

?3' w
. (00
.

som_ 7 (21)

:UJV)
w i

and the Tcan market equilibrium condition (11) does not change.
Substituting the explicit expressions for each of the functions in (21) and

(11) the equilibrium conditions are:
RGK(Rg, Ry, (1KOW, (1-K)By )+Rg(( 1=p)D, =pL>+N) + Rg(1-p)My = § (21')

LR YY) = LSRR (111)

The Comparative Statics of an Open Market Operation

The model row consists of the 11 equations from section 2 with (2')
repiacing (2) and (21) replacing (10). In addition the model includes

equations (14) thru (20), with the additional exogenous variable,R_, and

F)
the additional endogenous variables, Mh,Rm,Fm,Sm,p,and Y.
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Differentiating the equilibrium conditions (21') and (11') with respect

to an increase in government securities results in:

H
dst2 T ds

3 {
S AP %
diigz . dL ,

The explapation for this result is as follows: the initial increase in
the supply of government securities raises the interest paid on these
securities. This leads to a higher interest rate paid on MMF deposits.
With RD fixed, household sector i lowers its demand deposit accounts, Dhi‘

and increases its holdings of MMF's, Mh. Hence the bank is forced to

decrease its holdings of government securities S, while the MMF can

B
increase its ho]dfngs, Sm.

Now, due to the expansionary power of the banking system, the bank need
only lower SB by (1-p) times the amount of decline in Dh' Since the MMF
holds foreign securities in the amount p, Sm only rises by (l-p) times the
amount of increase 1in Mh. (p-p) * 0 implies that the amount of decline in
SB is less than the increased demand Sm‘ Overall the demand for government
securities rises due to this realiocation. Hence the price of government
securities falls and the interest rate rises by a smaller degree than in
the case when MMF's don't exist. (p-p) ¢ D results in the opposite story.
Given that today (since 1980) the reserve requirement on demand deposits is

% for the first $25 million in deposits and 12% above that amount, p need

only be greater than .12 for the scenarioc with (p-p) ¢ 0 to apply. That
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is, as long as the percentage of the MMF's assets held in foreign (or
"other") bonds is not negligible, the presence of nonbank financial
intermediaries leads to larger interest rate effects for a given open
market operation.

Finally in this version of the model

ML= D =W+oy-N=-K-H# + L4
so that
i R gt Ry
s 17a " @ M g5 O

For equal interest rate changes, demand deposits fall by a larger amount
than in the model without the MMF. This is because the increase in RS
leads the MMF to raise its deposit rate, Rm' The individuals in sector i
take a portion of their demands deposits out of the bank and put them into
the fund sc that bank deposits fall by a larger amount than in the case
without the fund. For interest rate changes that are larger than ir the
first model M1 falls by more, whereas for interest rate changes that are
smaller, whether M1 falls by more or less depends on the size of the

Note also that in this model M2 is defined as
d

interest rate partial Mh2'
M2 =D + Mh =W+ 8y -N-K+L

which is exactly equal to M1 in the first model. Thus the condition under

which M2 falls by more (or less) than the original M1 is analogous to

whether the interest rates rise by more (or less) than in the original

model .
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Explanation of Results

The result of this section can be understood as a result of a change in
the slope of the bond demand curve in RS—S space. With an exogenous supply
of securities, a less interest elastic demand curve implies a larger
interest rate effect for a given increase in securities. This is the case
it (p-p) ¢ 0.

Further in this fixed price model an "M curve" in RS—RL—y space can be

derived where

0.1%/

1
I}

Tyl 2 T Tdy @ (e7p)

When (p-p) ¢ 0 the bond demand curve is steeper than in the case without
the MMF and the LM curve is also steeper. This is because a less interest
elastic bond demand curve implies that for a given increase in income a
larger increase in the interest rate is needed to reequilibrate the bond
market. This in turn implies less potent effects from fiscal policy and

more potent effects from monetary po11cy.llf

Further as Recth (1985)
discussed in his recent article, a steeper LM curve implies more interest
rate volatility for a given monetary policy. This results again from the
fact that for a given change in the money supply a larger interest rate
change is needed to reequilibrate the bond market. Finally a steeper LM

curve implies a flatter aggregate demand curve in P-y space. The flatter

the aggregate demand curve the more a disturbance in aggregate supply will
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result in a change in income and the less it will result in a change in the
price level. Perhaps the analysis of a steeper LM curve could be an
explanation for the volatile interest rates experienced during the early

1980's, which to date have been inclusively studied (see Antoncic (1986)).

4. Conclusion

Using a more complete model of the financial sector and focusing on a
particular type of financial intermediary-mutual funds, this paper supparts
Wood's conclusion that the existence of nonbank financial intermediaries
leads to open market operations with larger effects on interest rates than
in the case when these intermediaries do not exist. This conclusion
suggests that the Federal Reserve should not be concerned with the
development of this particular nonbank intermediary, in the sense that the
presence of this institution does not result in less effective monetary
policy. Finally, this analysis offers a possible explanation for the

volatile interest rates experienced during the early 1980's.
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FOOTNOTES

It is important to keep in mind that this paper is concerned only with
modeling the financial sector. Hence the results here admittediy
represent the partial equilibrium effect of changes in the financial
sector. How these resulting changes affect the real sector, which in
turn may have feedback effects on the financial sector, is an
interesting avenue for further research.

A careful discussion of the derivation of the functions representing
household sector behavior appears in Lown (1986).

Note that equation (4) is a simplification of a more compiete firm
sector specification. Accounting for the firm sector's capital stock
and allowing firms to issue securities their budget constraint is K +
D, = L¢
exactly support the capital stock (K = S;) we are left with equation

(4).

The existence of a Federal Funds Market permits banks to eliminate

+ S?. If it is assumed that the securities issued by the firms

excess reserves without the risk of violating the reserve requirement.
Since borrowing and lending cn the Federal Funds Market nets to zero
(by definition) in the banking system, the Federal Funds Market does
not appear in this model.

Households would still choose to hold demand deposits when RS ¢ RD if
demand deposits provided required liquidity and/or some hauseholds
simply had too Tittle wealth to purchase even a single government bond.

These issues are discussed more fully in Lown (1986).




(te)

10.

11.

. The notation
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Note that the L function could be augmented to include shift
parameters from the cost and non-defauit rate functions. Additional
comparative statics can be examined by including these shift
parameters.
See Appendix A for a proof of this result.
In this version of the model it is assumed that the MMF sets the rate
it pays on its liabilities, Another equally plausible assumption would
be that Rm is market determined. This latter case is discussed in Lown

(1986).

f§§ refers to the derivative 25§ in case (2) (the model
dsi 2 ds

dRS aiready derived for the

S

with an MMF) to distinguish it from the

d
model without an MMF and similarly for ?ﬁn . The prcof of this result
d§| 2
appears in Appendix A,

See Appendix B for a proof of this result.

A more detaiied examination of the poiicy issue would involve a
discussion of anticipated and unanticipated effects which is beyond the
intent of this analysis.
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Appendix A

To sign the derivatives, (12) and (13), the equilibrium conditions are

differentiated with respect to §:

- ARES
RsPK1+PK+PN+(1 P)(w+'5.\") PL RS 1 -PRSLZ ds 1
= (A.1)
0
-LS Ld - LS dRL
1 2 <
L. - ds
L
so that
dRg _ (L9-55) (A.2)
ds DN
3
®o_L (A.3)
ds [N

DN is the determinant of the matrix on the left hand side of (A.1):
s d s
N = (RgpK+pKrpN+(1-p)(W+dy)=pL -pRg Ly WL -L7)-pL Rl
s, d

d
= (RgeK +pKrpN+(1-p) (W+oy)-pL ) (L{-L3)=pRe LILT.

The numerators of (A.2) and (A.3) are negative and to sign the denominator,

ON, note that

(¥

S
pKrpN+(1=p) (Wréy)=pL® = 22 + 4 > 0
S

:ol

so that with RSpK1 ' 0, we have




RgpKy + pk + pN + (1-p)(Wrby) - oL° > 0.

Also since
d,s d
L-L, <0 pRLIL 7 O

b

S
1

DN is negative so that (A.2) and (A.3) are positive.

To obtain the derivatives (22) and (23), (21') and (11%) are

differentiated with respect to §:

- 7 [ dRe ]
s 5
Comp) [ReMp o (847, (Rg-Rp))+M, 1+ ~Reol, s 1
RgpKy+pkrpN+(1-p) (broy)-pL>~Rgply "o
-8 Ld - LS EEL
1 o2 | ds_, (A.4)
so that
d s
dRg _95 (A.5)
s~ TON,
S
fﬁk = Elﬁ (A.6)
ds ~ DN,
where

=
=
|

2 = DN+(p=p) [RgM, , (347, (RgRp) )+¥, 1(LS-L3).




DN2 denotes the determinant of equation system (A.4) while DN is the

determinant of equation system (A.1)

Note that
H {
DN2 T DN as {(p-p) = 0
so0 that
3
dsl|2 T as
dR ' dR ¢
L L
TdLjz T aL 2 (ep) 50




APPENDIX B

FROOF OF THE RELATIONSHIP BETWEEN THE LM CURVES

To show
B | 2 s
< -
dy 2 ay
dRL S dR <
— s — as (p-p) S g.
dy dy
2
Note that
(1=p) (Weby-K) +N-pL°-R_pL3+pK -R_pLZ ar. | |
i e} “sFta2| 1T
+(p~p)(R.M,__R__+M ) a1y
S h2 'm2 Ih
S d . s
L1 Ll—L2 i dy 2)
-(pRSK4+RS(l-p)5+RSCP—P)MM)
-L
- A
S0 that
d .5 5.4
ar (pRSK4+RS(l p)6+RS(p-P)Mh4)(Ll Lz)—RspLZLZ
dy




d
~(PRSK +R (1~ PI&+R.(p p)Mh4)L

2 DN+(p=p) (RM, R 2+Mh)(L

where

— - ’ _ _ S_ s _
B = ~[(1-p) (Wrby-K)+N-pL " -RpL +pK +(p p) (RGM, R -+ )]

oK
K = — >0
4 aéy
d
Mh4=ﬁ>0
aby
M
Mhz=.—-h>0
tR
m
dRm
R = — >0
m2
dRS
and
T | B
dy 1, dy
dR dRr
L
—_ =—f0rp=p
dy 5 dy




dR
This proof proceeds for (p—p)>0 and shows that in this case — <

dy 5

—=, {The opposite case, (p~p)<0, is analagous, z=s is the proof for

dRr
Ly
dy
dr dRS
To show —=— < —
dy > dy
or

d .s s.d
[PRgK, +R (1 p)8+Re (p—piM, 1 (L -15)-RopL L,

DN+(p-p)} [R_M

d .s
s¥h2Rp2 My (L -Ly)

{B.1)
S « - 5.d
(pR5K4+RS(l—p)6)(Ll Lz) RSpLzu2

<

DN

note that (B.l) can be rewritten as
~DN{[pR K +R_(1-p}§+R_(p-p)M, , 1 (LI-LS)+r _pr5L%}
shg*Rg S Mg ! (B 7Ly 2 *Rgply Ly

- _ da_.s s.d
< DN[(pRSK4+RS<1 P)8) (L -Lo)*RopL L]
(B.2)

. d_.s.r_ - _ d_.s s.d
+{p P)[RSMthm2+Mh](Ll Lz)[ (PRSK, +R (1-p)8) (L] L2)+RSDL2L2)]-

Simplifying (B.2):




d.s d.s
TDNRG CompIMy , (1y-Lo) < (p=p) [RgMy R o 4M T(L)-Lo)

1519y

d .s
—Rs(l—p)S(Ll—Lz) “RgpL L,

"(=PR.K,

or
, - d_.s s 4
DMy < [RgM Ry ¥ TOCPR #(1=p) 8) (L ~Lo ) +pL o Lo)
. Cyds
since —(p p}(Ll L2)>O.

Recall from Section 2 that

S g
_ h B, ..d_ s, _ s.d
DN = [(RgpK, + - + - ) (Ly-L5)-pR LI ]
5 S
so that (B.3) can be written
5 5
h B...d _s 4. s
(RgpR) + = + =) (L -L)M, = PRLL LM,
s T

d.s s, d
< ((pK4+(l-P)5)(Ll—L2)+PL2L2}(RsMthm2+Mh)'

Thus it remains to be shown that the inequality (B.4} is true.

It is clear that

n
o 3

S
B
(RspKl + ——)Mh4 > (pK4+(l-p)5)(RSMthm2+Mh)

Rs

|
+

el
73]

5 SB
since —— + — > M, and Mh

h s
Rs  Rg

> pK4+(1*p)8 .

(B.3)

{B.4)

{B.5)




It could be the case that pKl<Mh2Rm2 so that RSpKl < RSMhZRmZ' Yet
S

these latter values are small compared with — + — and Mh so that the
Rs  FBg

inequality (B.5) holds. Multiplying (B.5) by (Lf-b§)<o results in

S &
h "B d.s d .s
(RSpKl'i—R +-—--R )(LI_LZ)Mh-i < (pK4+{l-5).O)(Ll-L2)(RsM.thm2+Mh). (B.6)
5°s

Finally, it is true that

—or. 135 | < pL;Lg(R M R

sk 1Mhg s"hoRma M’ (B.7)

since the left hand side is negative and the right hand side is

positive. Summing (BE.6) and (B.7) gives us the inequality (B.4).






