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S U M M A R Y

The available concepts of an extended monetary base are seriously
defective. They provide equal measurements for differently sized
impulse forces of monetary policy and different measurements for
equally sized impulse forces of monetary policy. A new concept
is suggested that allows to avoid these measurement errors. It is
shown that an extended base with a minimum of defects may be
obtained by subtracting from the ordinary monetary base al1
required reserves. Thus, the best extension of the monetary
base turns out to be a simple reduction. The view expressed in
this paper may also be interpreted to be a prescription for the
appropriate choice of. the base period in the construction of an
extended base as suggested by the St.Louis Federal Reserve Bank.
With such, a choice changes in the structure of reserve require-
ments as under the Monetary Control Act of 1980 would not cause
problems and would not require special actions and revisions
for a proper extension (adjustment) of the monetary base.
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I N T R O D U C T I O

The concept of an extended monetary base has been introduced
into money supply analysis in an attempt to extract and transfer
the reserve requirements impulses of monetary policy from the
money multiplier into the monetary base. The extended base
is expected to concentrate all the monetary policy impulses
while the associated money multiplier - after the transfer -
is not any more influenced directly by monetary policy but only
indirectly through policy induced changes in the array of
interest rates. The construction of an extended base should pro-
duce two effects:

1) The associated money multiplier should become independent
from changes in reserve requirements (independence).

2) The extended base should incorporate all the impulses
of monetary policy (concentration).

These effects form the targets of the construction of an extended
monetary base '. The independence and the concentration targets
are equivalent. One is the implication of the other.

The available constructions of an extended base do not reach
these targets. It is well known that the old St. Louis conce.p-t of

2)the extended base suffers from historical path dependence '.
3)The new St. Louis concept is an improvement over the old one ;.

However, since the money multiplier associated with the new
St. Louis concept still contains the rate of required reserves
of a base period,changes in reserve requirements have not been
completely extracted from the money multiplier. Changes in"""'"
reserve requirements that have taken place between a period with
zero reserve requirements and the chosen base period are still
present. Thus, the independence and concentration targets of a
monetary base extension still have not been reached by the new
St. Louis concept. We shall demonstrate that; because of its



- 2 -

dependence on the reserve requirements ratio of a base period,
the new St. Louis concept also suffers from historical path
dependence. While historical path dependence of the old St. Louis
concept is well known, the historical path dependence of the new
St. Louis concept of an extended base has gone unnoticed so far.

It will be demonstrated in section IV that ;due to historical path
dependence ; both St. Louis concepts of an extended base quite
generally may give equal measurements for differently sized impulse
forces and different measurements for equally sized impulse forces.
Thus, hi storical path dependence is a seri ous. conceptual error,
and it seems worthwile to look for a concept that is free of these
defects, particularly, if we remind ourselves that many researchers
and official institutions including the Deutsche Bundesbank and the
Board of Governors of the Federal Reserve System 'in addition to
the Federal Reserve Bank of St. Louis have been trying
to transform changes in reserve requirements into changes in
base money.

In section I we shall apply the independence target as a criterion
to develop a new concept of an extended base which will be inter-
preted in the same section. We shall discuss, in section II, some
possible objections against our new concept. In.section III we
shall clarify our notion of historical path dependence and shall
derive the liberated reserves associated with our new extended
base concept. A comparison with the two St. Louis concepts of
Liberated reserves will bring out the differences between the
three concepts most clearly as far as historical path dependence
is concerned. More importantly, using the liberated reserves, we

can demonstrate, in section IV, how historical path dependence
of both St. Louis concepts produces measurement
^errors-of^the "kind just described above and implies arbitrary
dynamics, i. eV-d-y-n.a.mi c s not supported by theory. In section V
we shall state some important implications of our new concept.
In particular, we shall point out that our concept of an extended
base implies a prescription about the appropriate choice of a
base period for the new S t . Louis concept of an extended base.
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More i m p o r t a n t l y , we shall show t h a t if our c o n c e p t is a p p l i e d ,
then c h a n g e s in the s t r u c t u r e of r e s e r v e r e q u i r e m e n t s , as f. e.
u n d e r the M o n e t a r y C o n t r o l A c t of 1 9 8 0 , will not c a u s e any
p r o b l e m , do n o t r e q u i r e special a c t i o n s and will not call for
r e v i s i o n s in o r d e r to obtain- c o r r e c t tine s e r i e s of the p r o p e r l y
e x t e n d e d ( a d j u s t e d ) m o n e t a r y b a s e .

A p r o p e r l y e x t e n d e d m o n e t a r y base s h o u l d a l s o be i n d e p e n d e n t of
the b e h a v i o u r of the p u b l i c and the c o m m e r c i a l b a n k s if the o r d i -
nary base is g i v e n e x o g e n o u s l y . In s e c t i o n VI we shall show t h a t
for any c o n c e p t of an e x t e n d e d base this r e q u i r e m e n t can only be
s a t i s f i e d , if r e s e r v e r e q u i r e m e n t s are f o r m u l a t e d by f i x i n g v o l u m e s
of r e q u i r e d r e s e r v e s and n o t , as is c o m m o n central bank
p r a c t i c e , by f i x i n g ratios of r e q u i r e d r e s e r v e s i n d e p e n d e n t
of the v o l u m e of d e p o s i t s .
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In this section we shall present and derive our new concept of
an extended base. We shall demonstrate that the proper way to
i ncorporate into the m o n e t a r y base the impulses of changes in
reserve requirements is to deduct from the source base all
required r e s e r v e s . We shall derive this result at first by means
of a verbal a r g u m e n t . A more formal derivation then f o l l o w s .

Let us begin by looking at the effects of reserve r e q u i r e m e n t s .
There exist both direct liquidity effects and indirect or interest
rate effects of changes in reserve r e q u i r e m e n t s . In this paper
we totally neglect indirect or interest rate e f f e c t s . Even if we
say "all e f f e c t s " we do not include interest rate effects but
only liquidity effects of reserve r e q u i r e m e n t s . In order to
simplify the exposition suppose, for the time b e i n g ; t h a t reserve
requirements are formulated as a fixed total volume of required
reserves independently of volumes of deposits and not - as is
common practice - as fixed ratios of required r e s e r v e s . This is
indeed only a s i m p l i f i c a t i o n because if the rate of required
reserves rises and the source base remains c o n s t a n t , then the
volume of required reserves rises although the volume of deposits
will d e c l i n e . T h u s , a rise in the volume of required reserves
may obviously be interpreted to be the result of a rise in the
rati o of required r e s e r v e s .

For a given source base reserve requirements determine the amount
of base money that is avai 1 able (l eft over) for excess reserve
holdings of commercial banks and for currency holdings of the
public. Now, for the size of the money stocks it is not the
the ordinary monetary base that is relevant but that part of it
which is available for excess reserve and currency h o l d i n g s .
If total required reserves are increased then less of a given source
base remains available for currency and excess reserve h o l d i n g s .
Given the propensities of the public to hold currency and of the
commercial banks to hold excess reserves the increase in reserve
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m o n e t a r y b a s e . In f i x i n g the v o l u m e of the s o u r c e b a s e and r a t i o s

of r e q u i r e d r e s e r v e s m o n e t a r y p o l i c y u s e s two i n s t r u m e n t s that.

are i n h o m o g e n e o u s ( v o l u m e s v s . r a t i o s ) and are not ideal for

a g g r e g a t i o n . H o w e v e r , t h i s i n h o m o g e n e i t y is a p r o b l e m t h a t is

f a c i n g not o n l y our new but any c o n c e p t of an e x t e n d e d b a s e . We

shall d i s c u s s t h i s p r o b l e m m o r e in s e c t i o n VI w h e r e we d e m o n s t r a t e

t h a t this i n h o m o g e n e i t y can o n l y be o v e r c o m e by c h a n g i n g the

s y s t e m of r e s e r v e r e q u i r e m e n t s and not by c h a n g i n g the c o n c e p t

of an e x t e n d e d b a s e .

For f u r t h e r c l a r i f i c a t i o n of the e f f e c t s of r e s e r v e r e q u i r e m e n t s

we m a y c o m p a r e two w o r l d s : one w i t h and one w i t h o u t r e s e r v e

r e q u i r e m e n t s . In a model w i t h o u t r e s e r v e r e q u i r e m e n t s the total

of the m o n e t a r y base m a y be d e f i n e d from the u s e s ' s i d e by a d d i n g

c u r r e n c y of the p u b l i c to e x c e s s r e s e r v e h o l d i n g s of the b a n k s . With

no r e s e r v e r e q u i r e m e n t s all r e s e r v e h o l d i n g s w o u l d be e x c e s s r e s e r v e s .

In such a model the total of the m o n e t a r y b a s e is a v a i l a b l e f o r

c u r r e n c y and e x c e s s r e s e r v e h o l d i n g s . As s o o n as r e s e r v e r e a u i r e -

m e n t s a r e . i n t r o d u c e d o n l y a f r a c t i o n . o f the m o n e t a r y b a s e r e -

m a i n s a v a i l a b l e for c u r r e n c y and e x c e s s r e s e r v e h o l d i n g s , the o t h e r ,

p a r t b e i n g a b s o r b e d by r e s e r v e r e q u i r e m e n t s . In o r d e r to i n c o r p o r a t e

all the e f f e c t s of r e s e r v e r e q u i r e m e n t s into the m o n e t a r y b a s e one

h'as to c o m p u t e t h a t p a r t of the m o n e t a r y b a s e t h a t is a v a i l a b l e for

C u r r e n c y and e x c e s s r e s e r v e h o l d i n g s , i. e. f r o m the m o n e t a r y base

one has to s u b t r a c t t h a t p a r t w h i c h is a b s o r b e d by r e s e r v e requirements.

We now turn to a m o r e formal d e r i v a t i o n of our new c o n c e p t of

an e x t e n d e d b a s e . We shall p r o c e e d in an i n d i r e c t w a y . At f i r s t we

shall d e r i v e the m o n e y m u l t i p l i e r a s s o c i a t e d w i t h a p r o p e r l y

e x t e n d e d m o n e t a r y b a s e . From the m o n e y m u l t i p l i e r we t h e n d e r i v e

the a s s o c i a t e d ( e x t e n d e d ) m o n e t a r y b a s e . The s t r u c t u r e of our

a r g u m e n t is as f o l l o w s . S u p p o s e we p u r g e the m o n e y m u l t i p l i e r b u t

not the m o n e y stock ( s u p p l y ) f r o m c h a n g e s in r e s e r v e r e q u i r e m e n t s ,

then the e f f e c t of c h a n g e s in r e s e r v e r e q u i r e m e n t s m u s t be c o n -

t a i n e d in the r a t i o of the t w o . T h i s r a t i o is our new e x t e n d e d

b a s e . A m o r e e x t e n s i v e s t a t e m e n t of this a r g u m e n t will be g i v e n

n e x t .
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It f o l l o w s at o n c e f r o m the i n d e p e n d e n c e t a r g e t t h a t the m o n e y

m u l t i p i ier1 a s s o c i a t e d w i t h a p r o p e r l y e x t e n d e d m o n e t a r y b a s e

s h o u l d n o t c o n t a i n any r a t i o of r e q u i r e d r e s e r v e s . T h i s m o n e y

m u l t i p l i e r s h o u l d c o n t a i n o n l y t h o s e kind of r a t i o s t h a t y o u m a y

find in a m u l t i p l i e r of a w o r l d or m o d e l w h e r e t h e r e e x i s t no

r e s e r v e r e q u i r e m e n t s . a t a l l . (We do not p o s t u l a t e h e r e a n y t h i n g

a b o u t the q u a n t i t a t i v e s i z e of the r a t i o s i n c l u d e d in the m u l t i -

p l i e r . In p a r t i c u l a r w e do not r e q u i r e or i m p l i c i t l y a s s u m e t h a t

the m o n e y m u l t i p l i e r a s s o c i a t e d w i t h the p r o p e r l y e x t e n d e d m o n e -

tary b a s e is n u m e r i c a l l y e q u a l to the m u l t i p l i e r in a s y s t e m

w i t h no r e s e r v e r e q u i r e m e n t s . ) If any r a t i o of r e q u i r e d r e s e r v e s

is l e f t in the m o n e y m u l t i p l i e r , t h e n the e f f e c t s of c h a n g e s of

r e s e r v e r e q u i r e m e n t s w o u l d not h a v e b e e n e x t r a c t e d c o m p l e t e l y

from the m o n e y m u l t i p l i e r and - as will be s h o w n in s e c t i o n III -

h i s t o r i c a l p a t h d e p e n d e n c e w o u l d still be p r e s e n t and c a u s e s e r i o u s

m e a s u r e m e n t e r r o r s of the kind i n d i c a t e d a b o v e . T h e r e f o r e , the

m o n e y m u l i t p l i e r ( f o r M , ) a s s o c i a t e d w i t h a p r o p e r l y e x t e n d e d

m o n e t a r y b a s e m a y be w r i t t e n as f o l l o w s :

1 + k
m =

r e ( l + t + s) + k

w h e r e k, t and s are r a t i o s of c u r r e n c y (c' 3), t i m e ( T ) and s a v i n g s

(S) d e p o s i t s w i t h r e s p e c t to d e m a n d (D) d e p o s i t s , w h i l e r e i_s_

the r a t i o of e x c e s s r e s e r v e s ( R e ) to total bank d e p o s i t s ( D + T + S ) .

For the s a k e of c o m p a r i s o n let us s t a t e the m o n e y m u l t i p l i e r

(for M , ) a s s o c i a t e d w i t h the new S t . L o u i s c o n c e p t of an e x t e n d e d

b a s e :

1 + k
m =

( r e + r Q ) (1 + t + s) + k

T h i s m o n e y m u l t i p l i e r still c o n t a i n s the r a t i o of r e s e r v e r e q u i r e -

m e n t s of the b a s e p e r i o d (r ) . F o r t h i s r e a s o n it is n o t i n d e p e n d e n t
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of the changes in reserve requirements that took place between

a period when the ratio of required reserves was zero and the

period which has been chosen as a base period. T h e r e f o r e , the new

St. Louis concept of an extended base does not reach the inde-

pendence target.

Having specified the money multiplier associated with a properly

extended monetary b a s e , that base itself may be derived from a

division of the money stock by this particular m u l t i p l i e r :

(1 + k) D

m (1 + k) D

[re(l + t+s) +

T h u s , the properly extended monetary base is equal to the sum

of excess reserves and currency holdings of the pub! i c ,• excess

reserves being defined as the difference of total reserves minus

required reserves. This is a definition of the extended base from

the uses' side. It is consistent with the following more general'

definition that holds both for the uses' and the sources' side:

The properly extended monetary base is equal to the ordinary base

minus required r e s e r v e s .

In the new-St. Louis concept the extended base is computed by

deducting only that part of total reserves that e x c e e d s ( p o s i t i m e l y

or negatively)required reserves as computed with the ratio of

required reserves ruling in the base period. H o w e v e r , there exists

no theoretical reason w h a t s o v e r why only part of required

reserves should be deducted.

T h u s , the properly extended monetary base is equal to the ordinary

monetary base minus the total of required r e s e r v e s . This holds true both

for the uses' andthe sources' side of the d e f i n i t i o n . Considered

from the uses' side the properly extended monetary base is given
by the sum of currency and excess reserve h o l d i n g s . O b v i o u s l y ,

the monetary base properly extended turns out to be a reduced base.
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II.

Our results may look c o u n t e r i n t u i t i v e at least to someone who

is misled by the S t . Louis concepts of an extended b a s e . I n d e e d ,

he might argue as f o l l o w s :

"If reserve r e q u i r e m e n t s on checkable deposits were increased
and the source base was not c h a n g e d , the money stock would
d e c l i n e , but there would not n e c e s s a r i l y be any change in
excess reserves plus c u r r e n c y . T h e r e f o r e the proposed s p e c i -
fication of an extended base would not t r a n s f e r the reserve
r e q u i r e m e n t impulses of m o n e t a r y policy from the money m u l t i -
plier into the m o n e t a r y base and the proposed s p e c i f i c a t i o n
of an extended base does not conforn to a basic c r i t e r i o n
for such a m e a s u r e . "

With excess reserves defined and computed as total reserves minus

required reserves such an argument can easily be shown to be

false by the following c o u n t e r a r g u m e n t . If the source base was not

c h a n g e d , but reserve r e q u i r e m e n t s were i n c r e a s e d , then the imme-

diate effect would be a drop in excess reserves provided currency

holdings and total reserves and therefore the source base were

unchanged. The reduction of excess reserves would imply a reduction

of our extended base and therefore this policy impulse would

certainly be captured by our new c o n c e p t of an extended b a s e .

One may question the v a l i d i t y of this c o u n t e r a r g u m e n t in the

case where there is such an increase in required reserves that

total reserves become i n s u f f i c i e n t to satisfy the total of reserve

r e q u i r e m e n t s . However,with the source base and currency holdings

u n c h a n g e d , e x c e s s reserves as defined would become n e g a t i v e and :

would reduce our extended base below currency h o l d i n g s . Again

our concept would i n c o r p o r a t e the policy impulse and the a r g u m e n t

q-uoted would still be f a l s e .

H o w e v e r , if excess reserves are n e g a t i v e , then reserve r e q u i r e m e n t s

are not met and this may not be a s u s t a i n a b l e s i t u a t i o n . Does

this affect our c o u n t e r a r g u m e n t ? The answer is no. W h e t h e r

negative excess reserves are s u s t a i n a b l e or not is not relevant

for our c o n c e p t of an extended b a s e . In order to i l l u s t r a t e ,
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let us s u p p o s e that the c e n t r a l bank s o m e h o w " f o r c e s " the c o m m e r c i a l

banks to m e e t the r e s e r v e r e q u i r e m e n t s , w h i l e it still k e e p s

the s o u r c e b a s e u n c h a n g e d . ( T h e r e may e x i s t a p p r o p r i a t e p e n a l t i e s

" i n d u c i n g " the c o m m e r i c a l b a n k s to call back l o a n s p r i o r to

t h e i r m a t u r i t y . ) U n d e r the g i v e n c i r c u m s t a n c e s a s u c c e s s f u l a t t e m p t

of the c o m m e r c i a l b a n k s to m a k e e x c e s s r e s e r v e s zero or p o s i t i v e

( n o n - n e g a t i v e ) m u s t i m p l y a s h i f t of base m o n e y o u t of the

p u b l i c ' s p o r t f o l i o into the p o r t f o l i o of c o m m e r c i a l b a n k s . T h i s

s h i f t w o u l d have b e e n i n d u c e d by the p o l i c y i m p u l s e b u t w o u l d n o t

be a p o l i c y i m p u l s e i t s e l f . T h e r e f o r e , s u c h a s h i f t s h o u l d not

c h a n g e the e x t e n d e d b a s e . S i n c e such a s h i f t w o u l d l e a v e C^3 + R e ,

the sum of c u r r e n c y and e x c e s s r e s e r v e hoi di n g s ; u n c h a n g e d , w h i l e

the n e g a t i v e R e is i n c r e a s e d and r a i s e d at l e a s t to z e r o and C^

is l o w e r e d by an equal a m o u n t , our* e x t e n d e d b a s e w o u l d

in f a c t not be c h a n g e d by such a s h i f t . In a d d i t i o n , it is n o t r e l e v a n t

for our new c o n c e p t w h e t h e r the c e n t r a l b a n k will or will n o t , u n d e r

the c i r c u m s t a n c e s , i n c r e a s e the s o u r c e b a s e in o r d e r to a l l o w the

c o m m e r c i a l b a n k s to m e e t t h e i r r e s e r v e r e q u i r e m e n t s w i t h o u t f o r c i n g

them to call back l o a n s b e f o r e m a t u r i t y . If e x c e s s r e s e r v e s had

turned n e g a t i v e due to i n c r e a s e d r e s e r v e r e q u i r e m e n t s a rise

in the s o u r c e base, w i t h c u r r e n c y h o l d i n g s of the p u b l i c u n c h a n g e d ,

will i n c r e a s e e x c e s s r e s e r v e s (make them "less n e g a t i v e " ) a n d

at the same time i n c r e a s e our e x t e n d e d b a s e . T h u s , an i n c r e a s e

of the s o u r c e . b a s e , f o l 1 o w i n g the i n c r e a s e of r e s e r v e r e q u i r e m e n t s ,

w o u l d be an a d d i t i o n a l p o l i c y i m p u l s e t h a t c e r t a i n l y w o u l d als~o~

be c a p t u r e d by our c o n c e p t of an e x t e n d e d b a s e .

B e f o r e t u r n i n g to our d i s c u s s i o n of l i b e r a t e d r e s e r v e s , we shall

c l a r i f y a d e f i n i t i o n a l p r o b l e m t h a t may a r i s e on the uses', but

not' on the s o u r c e s ' side of our new c o n c e p t of an e x t e n d e d b a s e .

If our new e x t e n d e d base is c o n s i d e r e d f r o m the u s e s ' s i d e the

way in w h i c h e x c e s s r e s e r v e s are d e f i n e d m a t t e r s . So far we h a v e

a s s u m e d - and a f t e r this s h o r t digression we shall c o n t i n u e to

do so for the r e s t of this p a p e r - t h a t e x c e s s r e s e r v e s a r e

d e f i n e d as the d i f f e r e n c e b e t w e e n total r e s e r v e s and r e q u i r e d
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r e s e r v e s . With such a d e f i n i t i o n excess r e s e r v e s may become
n e g a t i v e . Suppose instead that for some technical r e a s o n , which
does not need to be specified h e r e , excess reserves are defined
as the difference between total reserves a n d . r e q u i r e d reserves
only if required reserves do not exceed total reserves and are
defined to be zero if required reserves exceed total r e s e r v e s .
H e r e , by d e f i n i t i o n , excess reserves are always n o n n e g a t i v e . For
purely definitional reasons they c a n n o t become negative even if
reserve r e q u i r e m e n t s are not m e t . With such a d e f i n i t i o n of excess
reserves our c o n c e p t of an extended b a s e , if stated and computed
from the u s e s ' s i d e , would require to form the sum of currency
plus excess reserves, of the kind which by d e f i n i t i o n can never
become negative, minus the excess of required reserves over total
r e s e r v e s , provided the latter is p o s i t i v e , but minus zero o t h e r -
w i s e . Since excess reserves do not appear on the sources' side of
the d e f i n i t i o n of the m o n e t a r y base, our extended base c o n c e p t
does not require to be modified on the s o u r c e s ' if excess
reserves are defined in such a p e c u l i a r w a y .

Ill

In this section we shall derive the liberated reserves asso^-
ciated with our new c o n c e p t of an extended base and compare
them with the liberated reserves a s s o c i a t e d with the old and the
new S t . Louis c o n c e p t . In this c o m p a r i s o n our notion of h i s t o -
rical path d e p e n d e n c e will play a p r o m i n e n t r o l e . T h e r e f o r e we
shall first clarify that notion and its s i g n i f i c a n c e .

The ruling ratio of required r e s e r v e s , , r . , may have been arrived
a t , h i s t o r i c a l l y , in yery d i f f e r e n t w a y s . To i l l u s t r a t e , the
current ratio r. may have been fixed by the central bank when
reserve r e q u i r e m e n t s were introduced for the first time and
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then may have been k e p t c o n s t a n t o v e r time until p e r i o d t. O r ,

a l t e r n a t i v e l y , the c u r r e n t r. m a y have been r e a c h e d in i n c r e m e n t a l

steps d i s t r i b u t e d o v e r time p e r h a p s w i t h i n t e r m i t t a n t d o w n w a r d

m o v e m e n t s . N o w , the m u l t i p l i e r a n a l y s i s u n d e r l y i n g the c o n s t r u c t i o n

of an e x t e n d e d base is a s t a t i c f r a m e w o r k . (For our p u r p o s e s h e r e ,

the d y n a m i c s due to lagged r e s e r v e r e q u i r e m e n t s m a y be s a f e l y

n e g l e c t e d . ) In a s t a t i c f r a m e w o r k the e f f e c t of a g i v e n r a t i o of

r e s e r v e r e q u i r e m e n t s , r,, on the m o n e y s u p p l y is i n d e p e n d e n t of

the p a r t i c u l a r path of c h a n g e s in r e s e r v e r e q u i r e m e n t s in w h i c h

that r. has been a r r i v e d at h i s t o r i c a l l y . C o n c e p t u a l l y , the e x t e n d e d

base and l i b e r a t e d r e s e r v e s are s u p p o s e d to c a p t u r e the e f f e c t s of

r e s e r v e r e q u i r e m e n t s in a s t a t i c f r a m e w o r k . T h e r e f o r e , they s h o u l d

s a t i s f y this i n d e p e n d e n c e r e q u i r e m e n t . If a c o n c e p t of an e x t e n d e d

base or of l i b e r a t e d r e s e r v e s d o e s not s a t i s f y this i n d e p e n d e n c e

r e q u i r e m e n t then we shall say t h a t it s u f f e r s from h i s t o r i c a l path

d e p e n d e n c e . E x p l o i t i n g the h i s t o r i c a l path d e p e n d e n c e of the

new S t . L o u i s c o n c e p t as an e x a m p l e , we shall d e m o n s t r a t e t h a t in

a s t a t i c f r a m e w o r k such h i s t o r i c a l path d e p e n d e n c e is a sign for

the p r e s e n c e of a r b i t r a r y d y n a m i c s , i. e. d y n a m i c s t h a t is n o t

s u p p o r t e d by t h e o r y . The s i g n i f i c a n c e of h i s t o r i c a l path d e p e n d e n c e

is that it will p r o d u c e the d i s a s t r o u s kind of m e a s u r e m e n t e r r o r s

that w e r e a l r e a d y d e s c r i b e d in the i n t r o d u c t i o n and will be

studied m o r e c l o s e l y in s e c t i o n V. H i s t o r i c a l path i n d e p e n d e n c e

is t h e r e f o r e an e s s e n t i a l c r i t e r i o n and t e s t for any c o n c e p t of

l i b e r a t e d r e s e r v e s or of an e x t e n d e d b a s e . Both the old and —

the new S t . L o u i s c o n c e p t do n o t pass this t e s t . H i s t o r i c a l path
4 )d e p e n d e n c e of tjie old S t . L o u i s c o n c e p t is well k n o w n ;, w h i l e t h a t

of the new S t . L o u i s c o n c e p t has gone u n n o t i c e d so f a r . It will

be d e m o n s t r a t e d at o n c e . In d e a l i n g w i t h l i b e r a t e d r e s e r v e s we

shou'ld keep in m i n d t h a t if l i b e r a t e d r e s e r v e s are d e p e n d e n t on

the h i s t o r i c a l p a t h of r e s e r v e r e q u i r e m e n t c h a n g e s , then the e x -

t e n d e d b a s e will a l s o be d e p e n d e n t on this h i s t o r i c a l path and

vice v e r s a . This is so b e c a u s e the e x t e n d e d base is g i v e n by

a d d i n g l i b e r a t e d r e s e r v e s to the o r d i n a r y b a s e .
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L i b e r a t e d r e s e r v e s ( L R ) may quite g e n e r a l l y be defined as the

d i f f e r e n c e between the extended and the o r d i n a r y m o n e t a r y b a s e .

The precise c o n c e p t of liberated r e s e r v e s varies with the c o n c e p t

of an extended base and vice v e r s a . In order to h i g h l i g h t their

d i f f e r e n c e s the three c o n c e p t s to be analysed will be stated in

c o m p a r a b l e f a s h i o n .

"Old" S t . L o u i s : LR, Z (r -r i ) D. = 1
 v

 T T - 1 ;

< r t - : T r t - 2 > D t - 1

"New" S t . L o u i s : LR. = -(r.-rJD.

S u g g e s t i o n of t h i s p a p e r

LR = - ( r t - 0 )

D t + • + (r_ - 0 ) D
s L

In the f o r m u l a s we h a v e a s s u m e d t h a t r e s e r v e r e q u i r e m e n t s have b e e n

i n t r o d u c e d i n t o t h e s y s t e m of m o n e t a r y p o l i c y s p e r i o d s b e f o r e t h e b a s e

p e r i o d w i t h t i m e i n d e x z e r o . For the sake of a l g e b r a i c s i m p l i f i c a t i o n

time and s a v i n g s d e p o s i t s are n e g l e c t e d . F r o m the e x p r e s s i o n s in

s q a r e b r a c k e t s we find t h a t c h a n g e s in r e s e r v e r e q u i r e m e n t s p r i o r

to the b a s e p e r i o d a r e n e g l e c t e d both by t h e old and by the new
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S t . L o u i s c o n c e p t of l i b e r a t e d r e s e r v e s . T h e s e c h a n g e s h a v e b e e n g i v e n

w e i g h t z e r o . C h a n g e s in r e s e r v e r e q u i r e m e n t s t h a t t o o k p l a c e in t i m e

p e r i o d s f o l l o w i n g the b a s e p e r i o d a r e w e i g h t e d e q u a l l y by

the c u r r e n t v o l u m e of d e p o s i t s , D,, in the new S t . L o u i s c o n c e p t .

In the old S t . L o u i s c o n c e p t we o b s e r v e u n e q u a l w e i g h t i n g , b y

d e p o s i t v o l u m e s ? o f r e s e r v e r e q u i r e m e n t c h a n g e s in p e r i o d s f o l l o w i n g

the b a s e p e r i o d . T h i s is t h e s o u r c e of t h e well k n o w n h i s t o r i c a l

path d e p e n d e n c e of the old S t . L o u i s c o n c e p t . In t h a t c o n c e p t

the n u m e r i c a l v a l u e of LR d e p e n d s on the p a r t i c u l a r h i s t o r y of

d e p o s i t v o l u m e s e v e n t h o u g h t h a t h i s t o r y is of no r e l e v e n c e in

m e a s u r i n g t h e i m p u l s e f o r c e of p a s t and c u r r e n t c h a n g e s in r e s e r v e

r e q u i r e m e n t s on c u r r e n t m o n e y s u p p l y . R e c o g n i t i o n of t h i s d e f e c t

of the old S t . L o u i s c o n c e p t has c a u s e d t h e t r a n s i t i o n to the

new S t . L o u i s c o n c e p t . H o w e v e r , in the n e w S t . L o u i s c o n c e p t

r e s e r v e r e q u i r e m e n t c h a n g e s in p e r i o d s p r e c e d i n g the b a s e p e r i o d

still have a w e i g h t z e r o and t h e r e f o r e , in g e n e r a l , a w e i g h t

d i f f e r e n t f r o m the one a p p l i e d to c h a n g e s of r e s e r v e r e q u i r e m e n t s

in p e r i o d s f o l l o w i n g the b a s e p e r i o d . D u e to t h i s a s y m m e t r i c

w e i g h t i n g p a t t e r n the s i g n i f i c a n c e , t h a t the n e w S t . L o u i s c o n c e p t

a t t a c h e s to the c u r r e n t l y r u l i n g r a t e of r e s e r v e r e q u i r e m e n t s

as an i m p u l s e f o r c e of m o n e t a r y policy, d e p e n d s on the p a r t i c u l a r

h i s t o r i c a l path of c h a n g e s in r e s e r v e r e q u i r e m e n t s . If all the

ch'anges took p l a c e p r i o r to the b a s e p e r i o d , t h e n the s i g n i f i c a n c e is

z e r o . If s o m e c h a n g e s in r e s e r v e r e q u i r e m e n t s h a p p e n e d to o c c u r

a f t e r the b a s e p e r i o d , t h e n t h a t s i g n i f i c a n c e is p o s i t i v e l y n o n - z e r o .

The a s y m m e t r i c : w e i g h t i n g p a t t e r n c a u s e s h i s t o r i c a l path d e p e n d e n c e

and the kind of m e a s u r e m e n t e r r o r s to be d i s c u s s e d in s e c t i o n IV.

In o u r own c o n c e p t of liberated reserves a! 1 c h a n g e s in r e s e r v e r e -

qui r e m e n t s , t h a t o c c u r e d s i n c e a t i m e p e r i o d w h e n the r a t e of

r e q u i r e d r e s e r v e s w a s zero, are w e i g h t e d e q u a l l y w i t h t h e c u r r e n t

v o l u m e of d e p o s i t s . T h u s , t h e w e i g h t i n g p a t t e r n of our own c o n c e p t

is e n t i r e l y s y m m e t r i c and is no s o u r c e of h i s t o r i c a l path d e p e n d e n c e .

A mirror i m a g e of the w e i g h t i n g p a t t e r n in LR m a y be d i s c o v e r e d

in the a s s o c i a t e d m o n e y m u l t i p l i e r . We h a v e n o t e d a b o v e t h a t the

m o n e y m u l t i p l i e r a s s o c i a t e d w i t h the n e w S t . L o u i s c o n c e p t d o e s
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not incorporate the changes in the rate of r e s e r v e r e q u i r e m e n t s
that occured in periods following the base period w h i l e changes
occuring in periods prior to the base period have not been extracted
and still are p r e s e n t . This is a rcirror image of the w e i g h t i n g pattern
observed in the a s s o c i a t e d c o n c e p t of liberated r e s e r v e s . T h u s ,
we find that all changes in reserve r e q u i r e m e n t s are i n c o r p o r a t e d
s o m e w h e r e : if not in liberated r e s e r v e s then in the a s s o c i a t e d
money m u l t i p l i e r and vice v e r s a . It is the d e f i c i e n c y of the new
St. Louis c o n c e p t not to include all c h a n g e s of the rate of required
reserves in the liberated r e s e r v e s , but to let an e n t i r e l y a r b i -
trary series of changes remain in the money m u l t i p l i e r . Our own
concept is free of this d e f e c t .

Using the new S t . Louis c o n c e p t as an e x a m p l e ,

we shall now show that the presence of historical path d e p e n d e n c e
implies the presence of a r b i t r a r y d y n a m i c s . The a r b i t r a r y d y n a m i c s
of the new S t . Louis c o n c e p t may easily be identified by a n a l y z i n g
its a s s o c i a t e d m o n e y m u l t i p l i e r . As stated above this m o n e y m u l t i -
plier contains ratios of two d i f f e r e n t time periods: the ratio of
required reserves of the base p e r i o d , r , and other r a t i o s , r ,

1 ' 0 S

k e t c . , from the c u r r e n t period. V a r i a b l e s with two d i f f e r e n t time
indices imply the p r e s e n c e of d y n a m i c s . Lack of theory for the
choice of a base period causes the d y n a m i c s to be of a r b i t r a r y
na-ture. The money m u l t i p l i e r a s s o c i a t e d with our own c o n c e p t does
not contain v a r i a b l e s with d i f f e r e n t time i n d i c e s . By i m p l i c a t i o n
it is free of any d y n a m i c s and in p a r t i c u l a r free of a r b i t r a r y
dynami c s .

IV.

We have emphasized in the i n t r o d u c t i o n that the historical path
d e p e n d e n c e of the S t . Louis c o n c e p t s of an e x t e n d e d base implies
serious m e a s u r e m e n t errors of the impulse force of r e s e r v e r e q u i r e -
ments and t h e r e f o r e of m o n e t a r y p o l i c y . In p a r t i c u l a r we have stated
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that both S t . Louis concepts of an extended base quite generally
may give equal m e a s u r e m e n t s for d i f f e r e n t l y sized impulse forces
and different m e a s u r e m e n t s for equally sized impulse forces.. It is
sufficient to d e m o n s t r a t e this implication for the new S t . Louis
c o n c e p t , because the old S t . Louis concept is e q u i v a l e n t to the
new concept if the volume of deposits has remained constant over
time since the base period. Our d e m o n s t r a t i o n will consist of
giving two numerial e x a m p l e s . In each example two cases will be
compared.

In our first example the two cases only differ with respect to
the historical path of changes in reserve r e q u i r e m e n t s that have
led to the same current ratio of required r e s e r v e s . In every other
respect the two cases are assumed to be i d e n t i c a l . In particular
the ratio of required r e s e r v e s , the source base and all other
instruments of the central bank (discount rate etc.) have identical
current values in the two c a s e s . More g e n e r a l l y , the current im-
pulse forces of m o n e t a r y policy are assumed to be equal in the
two c a s e s . The functions describing the b e h a v i o u r of the public
and of the commercial banks are also assumed to be identical in the
two c a s e s . The d i f f e r e n c e between the two cases is e x c l u s i v e l y
related to the historical path leading to the current ratio of
-required reserves as f o l l o w s :

"Case 1: We assume that t h e current rate of required reserves today
in 1982 is 10 % and the base period chosen is January 1 9 7 4 .
We further assume that the rate of 10 % has been arrived
at in two s t e p s : an increase from zero to 5 % before
January 1974 and an increase from 5 % to 10 % after
January 1 9 7 4 .

Ca'se 2: The current rate of required reserves is again 10 % but

has been arrived at in a single step from zero to 10 % in
a period following the base period (January 1 9 7 4 ) . Before
this step the rate has always been zero.

In a static framework these d i f f e r e n c e s will not affect the current
behaviour of the public or commercial b a n k s . T h e r e f o r e the current

p

values of the ratios r and k, the current money supply and the
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current v o l u m e of d e p o s i t s are all equal in the two c a s e s . H o w e v e r ,

if c u r r e n t l i b e r a t e d r e s e r v e s are c o m p u t e d a c c o r d i n g to the new St.Louis

c o n c e p t , then they turn out to be d i f f e r e n t in the two c a s e s ,

implying d i f f e r e n t v a l u e s for the c u r r e n t e x t e n d e d base in the

two cases. T h i s d i f f e r e n c e is due to the c o n c e p t ' s d e f e c t i v e h i s t o r i c a l

path d e p e n d e n c e . W i t h i n our new c o n c e p t l i b e r a t e d r e s e r v e s are equal

in the two cases due to Jjidependence from h i s t o r i c a l p a t h s .

In the second e x a m p l e the two c a s e s d i f f e r w i t h r e s p e c t to both

the c u r r e n t ratio of r e q u i r e d r e s e r v e s and the h i s t o r i c a l path

of c h a n g e s in r e s e r v e r e q u i r e m e n t s , w h i l e both the source base

and all o t h e r i n s t r u m e n t s of the central bank are a g a i n a s s u m e d

to have identical c u r r e n t v a l u e s . W i t h r e s p e c t to r e s e r v e r e q u i r e -

m e n t s the two c a s e s are s p e c i f i e d as f o l l o w s :

Case 1: U n c h a n g e d as in e x a m p l e 1.

Case 2: S i m i l a r to e x a m p l e 1; h o w e v e r , the c u r r e n t ratio of r e q u i r e d

r e s e r v e s is 5 % and t h e s i n g l e step c h a n g e is now from zero

to 5 %.

In a d d i t i o n to these a s s u m p t i o n s a t least one of the b e h a v i o u r a l

f u n c t i o n s of the p u b l i c and the c o m m e r c i a l b a n k s , r e and k y a r e

a s s u m e d to be d i f f e r e n t in such a w a y t h a t the .current v o l u m e of

d e p o s i t s is identical in the two c a s e s in s p i t e of the d i f f e r e n c e

in the r u l i n g r a t i o s of r e q u i r e d r e s e r v e s . N o w , even in a static

f r a m e w o r k the c u r r e n t i m p u l s e f o r c e s of r e s e r v e r e q u i r e m e n t s and

of m o n e t a r y p o l i c y as a w h o l e d i f f e r in the "two cases of the second

e x a m p l e . H o w e v e r , a c c o r d i n g to the new S t . Louis c o n c e p t , c u r r e n t

l i b e r a t e d r e s e r v e s in the two c a s e s turn out to be n u m e r i c a l l y

e q u a l . Using our nev/ c o n c e p t , we find c u r r e n t l i b e r a t e d r e s e r v e s in

the two cases not to be equal in the second e x a m p l e but to d i f f e r

by a m u l t i p l i c a t i v e f a c t o r of t w o .

T h e s e e x a m p l e s s h o w t h a t h i s t o r i c a l path d e p e n d e n c e of the new

S t . Louis c o n c e p t may p r o d u c e d i f f e r e n t r e s u l t s in m e a s u r e m e n t s

of identical i m p u l s e s and also may p r o d u c e equal r e s u l t s in

m e a s u r e m e n t s of d i f f e r e n t and u n e q u a l l y size i m p u l s e s . Our new

c o n c e p t of l i b e r a t e d r e s e r v e s is free of such d e f e c t s 5 ) .
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V.

S o f a r o u r a n a l y s i s i m p l i e s t h a t n o t o n l y t h e o l d b u t a l s o t h e

n e w S t . L o u i s c o n c e p t o f a n e x t e n d e d b a s e d o e s

n o t p e r f o r m s a t i s f a c t o r i l y a n d t h a t both s h o u l d b e r e p l a c e d

b y t h e n e w c o n c e p t s u g g e s t e d in t h i s p a p e r . In t h i s s e c t i o n

f u r t h e r i m p l i c a t i o n s o f o u r n e w c o n c e p t w i l l b e g i v e n a n d w i l l

b e u s e d t o f o r m u l a t e a r g u m e n t s in i t s f a v o u r .

In e m p i r i c a l a p p l i c a t i o n s t h e n e w S t . L o u i s c o n c e p t i n v o l v e s t h e

c h o i c e o f a b a s e p e r i o d ; a c h o i c e w h i c h s o f a r h a d t o b e m a d e w i t h -

o u t t h e o r e t i c a l g u i d a n c e , t h e r e f o r e w a s a r b i t r a r y a n d l i k e l y to produce

s e r i o u s m e a s u r e m e n t e r r o r s . F r o m t h e v i e w p o i n t o f o u r o w n c o n c e p t

t h a t c h o i c e d o e s n o t n e e d t o b e a r b i t r a r y . O u r c o n c e p t m a y b e

i n t e r p r e t e d t o b e e q u i v a l e n t t o t h e n e w S t . L o u i s c o n c e p t c o m -

b i n e d w i t h a t h e o r e t i c a l f o u n d a t i o n f o r t h e p r o p e r c h o i c e o f t h e

b a s e p e r i o d . T h u s , o u r c o n c e p t i m p l i e s f o r t h e n e w S t . L o u i s

c o n c e p t t h a t in o r d e r t o c o m p l e t e l y t r a n s f e r m o n e t a r y p o l i c y

i m p u l s e s f r o m t h e m o n e y m u l t i p l i e r i n t o t h e m o n e t a r y b a s e , i. e .

in o r d e r t o o b t a i n h i s t o r i c a l p a t h i n d e p e n d e n c e o f t h e e x t e n d e d

b a s e , a p e r i o d in w h i c h r e s e r v e r e q u i r e m e n t s w e r e z e r o s h o u l d

b e c h o s e n a s b a s e p e r i o d . I f t h e r e a r e m a n y s u c h p e r i o d s a v a i l a b l e

f o r s e l e c t i o n , t h e n t h e c h o i c e a m o n g t h e m is a r b i t r a r y .

O n e m i g h t f o r m u l a t e t h e f o l l o w i n g c o m m e n t a g a i n s t o u r s u g g e s t i o-n-

a n d i n t e r p r e t a t i o n :

" T h e f a c t t h a t t h e l e v e l o f t h e m o n e t a r y b a s e m u l t i p l i e r d e p e n d s

u p o n t h e b a s e p e r i o d , is i r r e l e v a n t f o r c h o o s i n g a m e t h o d f o r

c a l c u l a t i n g t h e m o n e t a r y b a s e . T h e e x t e n d e d m o n e t a r y b a s e is a n

i n d e x n u m b e r u s e d t o m e a s u r e t h e e f f e c t s o f p o l i c y a c t i o n s o n

t h e m o n e y s t o c k . T h e e x t e n d e d b a s e is m e a s u r e d in d o l l a r s t o

f a c i l i t a t e c a l c u l a t i o n s o f a m o n e t a r y b a s e m u l t i p l i e r " .

H o w e v e r , t h i s p o i n t i s n o t w e l l t a k e n . In t h e c o n s t r u c t i o n

o f i n d e x n u m b e r s t h e c h o i c e o f a b a s e p e r i o d h a s a l w a y s b e e n

a m a j o r p r o b l e m a n d o n e h a s b e c o m e a c c u s t o m e d
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to an a g n o s t i c a t t i t u d e t o w a r d s t h a t problem. S o m e t h i n g of t h a t

a t t i t u d e s e e n s to be p r e s e n t in this c o m m e n t , but q u i t e u n n e c e s s a r i l y

so. In o r d e r to see w h y , it is i m p o r t a n t to note t h a t in t h i s p a p e r we

do not s u g g e s t j u s t a n o t h e r m e t h o d for c a l c u l a t i n g the e x t e n d e d

b a s e t h a t still has a b a s e p e r i o d p r o b l e m . To the c o n t r a r y , w e

s u g g e s t a m e t h o d w i t h o u t a b a s e p e r i o d p r o b l e m and one t h a t at

the s a m e t i m e s o l v e s the b a s e p e r i o d p r o b l e m of the new S t . L o u i s

c o n c e p t . If our s o l u t i o n is not appl i ed, m e a s u r e m e n t s will h a v e

d e f e c t s of the kind a l r e a d y d e s c r i b e d in s e c t i o n IV.

Let us turn now to m o r e p r a c t i c a l a r g u m e n t s in f a v o r of our new

c o n c e p t . To b e g i n w i t h , o u r c o n c e p t i m p l i e s t h a t in o r d e r to c o n -

s t r u c t a t i m e s e r i e s for a p r o p e r l y e x t e n d e d b a s e it is not

n e c e s s a r y to c o m p u t e l i b e r a t e d r e s e r v e s and to a d j u s t the m o n e -

tary b a s e a c c o r d i n g l y . It s u f f i c e s to add d a t a on c u r r e n c y and

e x c e s s r e s e r v e h o l d i n g s ', d a t a w h i c h in m o s t c o u n t r i e s a r e

r e a d i l y a v a i l a b l e . T h i s is a c o m p u t a t i o n a l a d v a n t a g e w h i c h a d d s

to the t h e o r e t i c a l s u p e r i o r i t y of our n e w c o n c e p t of an e x t e n d e d

b a s e .

M o r e i m p o r t a n t l y , w i t h our s o l u t i o n to the b a s e p e r i o d p r o b l e m

of the new S t . L o u i s c o n c e p t , c h a n g e s in the s t r u c t u r e of r e s e r v e

r e q u i r e m e n t s , f. e. as u n d e r the M o n e t a r y C o n t r o l A c t of 1 9 8 0 ,

do not c a u s e any p r o b l e m and do not r e q u i r e s p e c i a l a c t i o n s in

o r d e r to o b t a i n c o r r e c t t i m e s e r i e s of the p r o p e r l y e x t e n d e d

b a s e . M o r e s p e c i f i c a l l y , c h a n g e s in d e p o s i t c l a s s i f i c a t i o n , ex>

t e n s i o n s of r e s e r v e r e q u i r e m e n t s to a d d i t i o n a l i n s t i t u t i o n s

(f. e. to n o n m e m b e r b a n k s of the F e d e r a l R e s e r v e S y s t e m ) , l a g g i n g

r e s e r v e r e q u i r e m e n t s and o t h e r s t r u c t u r a l c h a n g e s in r e s e r v e

r e q u i r e m e n t s do not r e q u i r e a r e v i s i o n in the m e t h o d of e x t e n d i n g

( a d j u s t i n g ) the m o n e t a r y b a s e . In o r d e r to v e r i f y t h i s s t a t e m e n t ,

we s h a l l , at f i r s t , t a k e the. p o i n t of v i e w of our new c o n c e p t

and t h e n , e q u i v a l e n t l y , the p o i n t of v i e w of t h e new S t . L o u i s

c o n c e p t c o m b i n e d w i t h o u r s u g g e s t i o n for t h e p r o p e r c h o i c e of a

b a s e p e r i o d .

We m a y recall t h a t the e x t e n d e d b a s e is a c o n c e p t d e v e l o p e d for

the p u r p o s e of a n a l y s i n g a g g r e g a t i v e and not s t r u c t u r a l or
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a l l o c a t i o n a l a s p e c t s of m o n e t a r y p o l i c y . F r o m the point of v i e w

of e x t e n d i n g the m o n e t a r y b a s e it is t h e r e f o r e t o t a l l y i r r e l e v a n t

w h e t h e r c h a n g e s in r e q u i r e d r e s e r v e s a r e d u e to c h a n g e s of r a t i o s

w i t h i n a g i v e n s t r u c t u r e of r e s e r v e r e q u i r e m e n t s or d u e to a

s t r u c t u r a l c h a n g e in t h e s y s t e m of r e s e r v e r e q u i r e m e n t s . C o n s e -

q u e n t l y , up to t h e d e g r e e t h a t m e a s u r i n g t h e total of r e q u i r e d

r e s e r v e s at t h e c u r r e n t r a t i o s of a n e w l y s t r u c t u r e d s y s t e m d o e s

not c a u s e any p r o b l e m s , t h e m e a s u r e m e n t of t h e e x t e n d e d m o n e t a r y

b a s e a c c o r d i n g to o u r new c o n c e p t is a s i m p l e and s t r a i g h t f o r w a r d

m a t t e r e v e n w i t h t h e m o s t b e w i l d e r i n g of s t r u c t u r a l c h a n g e s in

the s y s t e m of r e s e r v e r e q u i r e m e n t s .

We now t a k e t h e p o i n t of v i e w of the new S t . L o u i s

c o n c e p t c o m b i n e d w i t h o u r s u g g e s t i o n for the p r o p e r c h o i c e of

a b a s e p e r i o d . H e r e , l i b e r a t e d r e s e r v e s a r e t h e d i f f e r e n c e b e t w e e n

r e q u i r e d r e s e r v e s c o m p u t e d at b a s e p e r i o d r a t i o s and r e q u i r e d

r e s e r v e s c o m p u t e d at c u r r e n t r a t i o s . H o w d o e s a s t r u c t u r a l c h a n g e

a f f e c t t h i s d i f f e r e n c e and its m e a s u r a b i 1 i t y ? In o r d e r to f i n d

the a n s w e r to t h i s q u e s t i o n , we shall l o o k a t the e l e m e n t s of t h i s

d i f f e r e n c e s e p a r a t e l y . W i t h o u r c h o i c e of t h e b a s e p e r i o d the

v a l u e of c u r r e n t l y r e q u i r e d r e s e r v e s c o m p u t e d a t b a s e p e r i o d r a t i o s

is z e r o b o t h w i t h i n the old and w i t h i n t h e new s t r u c t u r e of r e s e r v e

r e q u i r e m e n t s . T h i s is i m p l i e d by the f o l l o w i n g a l m o s t t r i v i a l

a r g u m e n t . I f , g i v e n our c h o i c e of b a s e p e r i o d , t h e b a s e p e r i o d

r a t i o s of r e q u i r e d r e s e r v e s a r e z e r o f o r d e p o s i t c a t e g o r i e s and

b a n k i n s t i t u t i o n s t h a t did a l r e a d y e x i s t in t h e b a s e p e r i o d and

had a a l r e a d y b e e n s u b j e c t to r e s e r v e r e q u i r e m e n t s in the p a s t ,

t h e n , a f o r t i o r i , the b a s e p e r i o d r a t i o s of r e q u i r e d r e s e r v e s

are z e r o for t h o s e d e p o s i t c a t e g o r i e s and b a n k i n s t i t u t i o n s t h a t

e i h t e r had n o t y e t e x i s t e d or had b e e n e x c l u d e d f r o m r e s e r v e r e -

q u i r e m e n t s p r i o r to the s t r u c t u r a l c h a n g e . C o n s e q u e n t l y , g i v e n

our c h o i c e of t h e b a s e p e r i o d , s t r u c t u r a l c h a n g e s in r e s e r v e

r e q u i r e m e n t s will a f f e c t l i b e r a t e d r e s e r v e s o n l y by c h a n g i n g

the total of r e q u i r e d r e s e r v e s as c o m p u t e d by c u r r e n t r a t i o s of

r e q u i r e d r e s e r v e s . If t h e r e is no p r o b l e m in m e a s u r i n g t o t a l

r e q u i r e d r e s e r v e s w i t h c u r r e n t r a t i o s a c c o r d i n g to the n e w s t r u c -

t u r e of r e s e r v e r e q u i r e m e n t s , t h e n t h e r e is a b s o l u t e l y no p r o b l e m

in a d j u s t i n g the e x t e n d e d b a s e to s t r u c t u r a l c h a n g e s .

O b v i o u s l y , if o u r m e t h o d is a p p l i e d , t h e n a s t r u c t u r a l c h a n g e

in r e s e r v e r e q u i r e m e n t s w o u l d and s h o u l d n o t c h a n g e the n u m e r i c a l
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v a l u e s f o r t h e p r o p e r l y e x t e n d e d b a s e in p e r i o d s p r i o r t o t h e

s t r u c t u r a l c h a n g e .

F r o m t h i s a n a l y s i s w e m a y c o n c l u d e t h a t s t r u g g l e s f o r a c o n s i s t e n t

t i m e s e r i e s o f a n e x t e n d e d m o n e t a r y b a s e o f t h e k i n d d o c u m e n t e d

in r e c e n t p u b l i c a t i o n s o f t h e F e d e r a l R e s e r v e B a n k o f S t . L o u i s '

n o t o n l y c a n b e a v o i d e d if t h e p r o p e r c o n c e p t s a r e a p p l i e d , b u t ,

if t h e m e a s u r e m e n t e r r o r s o f t h e k i n d t h a t w e h a v e d e s c r i b e d in

s e c t i o n IV a r e t o b e p r e v e n t e d , t h e n t h a t k i n d o f s t r u g g l e e v e n

s h o u l d b e a v o i d e d .

IV.

W e n o w t u r n t o a f u r t h e r r e q u i r e m e n t . A p r o p e r l y e x t e n d e d b a s e

s h o u l d b e i n d e p e n d e n t o f t h e b e h a v i o u r a l p a r a m e t e r s o f t h e p u b l i c

( k , t , s ) a n d t h e c o m m e r c i a l b a n k s (r ) . W e s h a l l d e m o n s t r a t e

t h a t , f o r a g i v e n s o u r c e b a s e , t h i s r e q u i r e m e n t c a n n o t b e s a t i s f i e d

b y a n y c o n c e p t o f a n e x t e n d e d b a s e w i t h i n t h e r u l i n g s y s t e m s o f

r e s e r v e r e q u i r e m e n t s w h e r e t h e r e q u i r e m e n t s a r e s p e c i f i e d b y

f i x i n g r a t i o s a n d n o t b y f i x i n g v o l u m e s o f r e q u i r e d r e s e r v e s

i n d e p e n d e n t o f t h e v o l u m e o f d e p o s i t s .

W i t h m n l a g g e d r e s e r v e r e q u i r e m e n t s l i b e r a t e d r e s e r v e s a r e e n d o -

g e n o u s a n d d e p e n d e n t on. t h e c u r r e n t v a l u e s o f t h e p a r a m e t e r s
er , k, t , a n d s . T h u s , t h e o r d i n a r y b a s e a n d t h e e x t e n d e d b a s e

c a n n o t j i n g e n e r a l 5 b e i n d e p e n d e n t o f t h e s e p a r a m e t e r s b o t h a t t h e

s a m e t i m e . F o r t h e S t . L o u i s c o n c e p t o f a n e x t e n d e d b a s e t h i s

m a y b e d e m o n s t r a t e d a s f o l l o w s . U s i n g

(r + r e ) (1 + t + s ) + k
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in o r d e r to s u b s t i t u t e f o r D. in the d e f i n i t i o n o f l i b e r a t e d r e s e r -

v e s w e r e c e i v e

(rQ+r
e) ( 1 + t + s ) + k

s
e
 =

N e w S t . L o u i s ' B
( r + r e ) ( l + t + s ) + k

By c h o o s i n g r = 0 o n e o b t a i n s t h e c o r r e s p o n d i n g r e l a t i o n s h i p

f o r t h e c o n c e p t of an e x t e n d e d b a s e as s u g g e s t e d in t h i s p a p e r ,

w h i l e f o r t h e old S t . L o u i s c o n c e p t w e h a v e :

B01d St.L. = BNew St.L. + I ( V V l ) Dx + (rt-l"ro)Dt

T = 1

It is o b v i o u s t h a t j f o r an e x o g e n o a s o r d i n a r y m o n e t a r y b a s e ,

t h e e x t e n d e d b a s e is d e p e n d e n t of t h e c u r r e n t v a l u e s of r , t,

s, and k, w h i l e , f o r an e x o g e n o u s e x t e n d e d b a s e , it is t h e o r d i -

n a r y m o n e t a r y b a s e t h a t is d e p e n d e n t o f t h e s e b e h a v i o u r a l p a r a -

m e t e r s .

F o r an e x t e n d e d b a s e to b e c o m e i n d e p e n d e n t o f t h e c u r r e n t v a l u e s o f

r 9 , k, t, and s , o n e e i t h e r m u s t a l l o w t h e o r d i n a r y m o n e t a r y b a s e

to be e n d o g e n o u s , i. e. d e p e n d on t h e s e p a r a m e t e r s , or o n e m u s t

.change t h e s y s t e m of r e s e r v e r e q u i r e m e n t s . I n s t e a d o f f i x i n g r a t i o s

of r e q u i r e d r e s e r v e s m o n e t a r y p o l i c y w o u l d h a v e to f i x v o l u m e s o f

r e q u i r e d r e s e r v e s i n d e p e n d e n t of d e p o s i t v o l u m e s . B y f i x i n g t h e

v o l u m e s of r e q u i r e d r e s e r v e s t h e r a t i o s of r e q u i r e d r e s e r v e s w o u l d
p

b e c o m e e n d o g e n o u s in a w a y e x c l u d i n g t h a t c h a n g e s in r , k, t , and s

a f f e c t t h e h o l d i n g s of r e q u i r e d r e s e r v e s via c h a n g e s in d e p o s i t

v o l u m e s .

W i t h l a g g e d r e s e r v e r e q u i r e m e n t s in r a t i o f o r m l i b e r a t e d r e s e r v e s

a r e i n d e p e n d e n t of t h e c u r r e n t v a l u e s of t h e p a r a m e t e r s r , k,
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t, and s , w h i l e t h e y r e m a i n d e p e n d e n t on l a g g e d v a l u e s of

t h e s e p a r a m e t e r s . If i n d e p e n d e n c e f r o m b o t h t h e c u r r e n t a n d p a s t :

v a l u e s o f r e , k, t, a n d s is r e q u i r e d , t h e n a g a i n f i x i n g of

v o l u m e s of r e q u i r e d r e s e r v e s i n s t e a d of f i x i n g r a t i o s of r e q u i r e d

r e s e r v e s b e c o m e s n e c e s s a r y .

T h i s d i s c u s s i o n i m p l i e s t h a t a n y d e f i c i e n c y of o u r c o n c e p t of an

e x t e n d e d b a s e w i t h r e s p e c t to t h e i n d e p e n d e n c e r e q u i r e m e n t f r o m

t h e p a r a m e t e r s k, t , s , and r e is n o t a s p e c i f i c d e f e c t of o u r o w n

c o n c e p t b u t is a d e f e c t t h a t is s h a r e d by a n y o t h e r a v a i l a b l e o r

c o n c e i v a b l e c o n c e p t of an e x t e n d e d b a s e .

C O N C L U S I O

W e h a v e s u g g e s t e d t h a t t h e m o n e t a r y b a s e s h o u l d b e e x t e n d e d by

s u b t r a c t i n g t o t a l r e q u i r e d r e s e r v e s f r o m t h e o r d i n a r y m o n e t a r y

b a s e .

As d e m o n s t r a t e d t h i s e x t e n s i o n of t h e m o n e t a r y b a s e p r o d u c e s a

m o n e y m u l t i p l i e r t h a t is i n d e p e n d e n t f r o m c h a n g e s in r e s e r v e

r e q u i r e m e n t s and an e x t e n d e d b a s e t h a t i n c o r p o r a t e s all t h e im-

p u l s e s of m o n e t a r y p o l i c y . T h e a l t e r n a t i v e c o n c e p t s a v a i l a b l e

f r o m t h e l i t e r a t u r e do n o t s a t i s f y t h e s e r e q u i r e m e n t s anc! are" seriously

d e f e c t i v e . T h e y s u f f e r f r o m h i s t o r i c a l p a t h d e p e n d e n c e , a r b i t r a r y

d y n a m i c s and p r o d u c e e r r o r s in m e a s u r e m e n t s . T h e y p r o d u c e e q u a l m e a -

s u r e m e n t s f o r d i f f e r e n t l y s i z e d m o n e t a r y p o l i c y i m p u l s e s and different

m e a s u r e m e n t s of e q u a l l y s i z e d m o n e t a r y p o l i c y i m p u l s e s . T h i s

r e s u l t d o e s n o t d e p e n d in a n y w a y on w h e t h e r t h e e x t e n d e d b a s e

is u s e d as an i n d i c a t o r or as a t a r g e t of m o n e t a r y p o l i c y .

H i s t o r i c a l p a t h i n d e p e n d e n c e a n d t h e a v o i d e n c e of a r b i t r a r y

d y n a m i c s a r e c r i t e r i a w h i c h a p p l y b o t h to t h e i n d i c a t o r and

t a r g e t f u n c t i o n of a s e r i e s .



- 24 -

If the m o n e t a r y base is e x t e n d e d a c c o r d i n g to our s u g g e s t i o n ,
then c h a n g e s in the s t r u c t u r e of r e s e r v e r e q u i r e m e n t s , as f. e.
u n d e r the M o n e t a r y C o n t r o l Act of 1 9 8 0 , do not r e q u i r e r e v i s i o n s
or o t h e r special a c t i o n s in o r d e r to o b t a i n a c o r r e c t time s e r i e s
for the p r o p e r l y e x t e n d e d m o n e t a r y b a s e . Any r e m a i n i n g d e f e c t
of our new c o n c e p t , f. e. the d e p e n d e n c e on the b e h a v i o u r a l p a r a -
m e t e r s of the p u b l i c and of the c o m m e r c i a l b a n k s , is s h a r e d by the
c o m p e t i n g c o n c e p t s . T h u s , on b a l a n c e our new c o n c e p t is d e f i n i t e l y
s u p e r i o r to the a v a i l a b l e and c o n c e i v a b l e a l t e r n a t i v e s .
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F o o t n o t e s

1) A properly extended m o n e t a r y base should also be i n d e p e n d e n t

of the behaviour of the public and the commercial banks if the

ordinary m o n e t a r y base is given e x o g e n e o u s l y . Until the start

of section VI the following d i s c u s s i o n does not relate to this

requi r e m e n t .

2) See A. E. Burger and R. H. Rasche ( 1 9 7 7 ) , Peter A. Frost ( 1 9 7 7 ) ,

W. G. Dewald (1979) and N i k o l a u s K. A. Laufer ( 1 9 8 1 ) .

3) The standard of r e f e r e n c e for our d i s t i n c t i o n between old and

new St. Louis concepts of the extended base is A. E. B u r g e r

and R. H. Rasche (1977) where these c o n c e p t s are d e s c r i b e d and

compared. The S t . Louis concepts of an extended base are

defined by adding the S t . Louis c o n c e p t s of liberated r e s e r v e s

to the ordinary m o n e t a r y b a s e . D e f i n i t i o n s of the S t . Louis

concepts of liberated reserves will be given and discussed

later in this paper.

4) See F o o t n o t e 2.

5) If the ratios of reserve r e q u i r e m e n t s do not c h a n g e 5 t h e n the

extended base will grow at the same rate as the ordinary

monetary base provided all other ratios ( r e , t, s, k) eitherr

remain c o n s t a n t or change in a way such that

(r + r e ) (1 + t + s) + k remains c o n s t a n t . T h u s , the c o n s t r u c t i o n

of a reserve a d j u s t m e n t v a r i a b l e as suggested in this paper

solves what Peter A. Frost (1977) in his discussion- of the old

S t . Louis concept called "the basic problem associated with

the addditive reserve a d j u s t m e n t v a r i a b l e L". In c o n t r a s t to

the old S t . Louis c o n c e p t , t h e new S t . Luois concept does solve

this p r o b l e m , too.

Compared to Frost's (1977) logarithmic a d j u s t m e n t variable

our concept of liberated reserves has two a d v a n t a g e s :
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1. It needs to be constructed and calculated only once even

if different base and reserve measures are to be adjusted.

2. It separates the effects of reserve requirements completely

from the monetary m u l t i p l i e r .

From our discussion in this paper it follows that any incom-

pleteness in the separaration of reserve requirements from the

monetary m u l t i p l i e r results in historical path depenence

(arbitrary d y n a m i c s ) of the reserve adjustment v a r i a b l e . T h u s ,

like the new St. Louis concept of liberated r e s e r v e s , Frost's

logarithmic reserve adjustment variable also suffers from the

defect of historical path d e p e n d e n c e .

6) Excess reserves should be defined as total reserves minus

required r e s e r v e s .

7) See R. Alton G i l b e r t , Revision of the S t . Louis Federal Reserve's

Adjusted M o n e t a r y Base, and John A. Tatom, Issues in Measuring

An Adjusted Monetary B a s e , both in: R e v i e w , Federal Reserve

Bank of St. L o u i s , December 1980.
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