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IntroductTion

In Géfmany the recént discussion on the reform of monetary
.policy has not yet come to an end, even though the éhances for
législative innovations have greatly diminished. It has become
obvious'that the German government is still attempting to com-
bine such a reform with restrictions of the autonomy of the

' Germén Bundesbank. I do not intend to give a survey of this dis-
cussion. Instead, I try to provide some further results con-
cerning credit ceilings which is among the oroposed instruments

of monetary volicy so far unavailable in Germany.

The analysis is built on the non-linear money-supply hypothesis
developed by K. BRUNNER and A.H. MELTZER 1) . In this hypothesis
both the money and the bank credit supply are conceived to be

thelalgebraic product »f a multipiier and the monetary base.

It is important t» note that credit ceilings are not related to
the monetary base, they only affect the multipliers. Therefore.
éssuming that the controllability of the monetary base is not
altered by introducing or nperating on credit ceilings, prospec-
tive changes in‘the effectiveness of monetary ponlicy may be Jjudged
on the basis of.(prospective) changes in the contrnllability of
the multipliers.

Now, the controllability of multipliers is uniquely related to the
elasticities of the multipliers with respect to the various para-

meters forming these multipliers, and changes in the elasticities



reflect changes in controllability. By an analysis of changes in
elasticities. it will be possible to show that credit ceilings
weaken the potency of monetary policy in c-ntrolling the money’
supply, the result being less unfavourable if bank credits are’
the target »f monetary policy. A more detailed summary statement

of results is given at the end of part A and B.

in order to limit possible misinterpretations three remarks may
be helpful. -
First, in order to determine the equilibrium price on any market,
it is necessary in the first stage to determine the position of
both demand and supply curves. Once these pnsiti-ns are given,
prices (interést rates) may be determined in the second stage.
Both on the money market and on the market for bank credit the
position of thé_supply curves is chénged whenever there is an act
bf monetary policy. |

The following'analysis is focused on the shifts of both the money
supply and the credit supply function due to the introduction of
new or due to a change in already existing credit ceilings.

A shift in the credit éupply function will of course affect interest
rates as determined on the bank credit market. These interest

rate changes have feedback effects on the mohey market. In parti-

cular, they partially offset the former shift of the money supply

function. These feedback effects are explicitly taken into account
in part B, as may be seen from dashed elasticity expressions, for
example (78), while they need not to be considered in part A, where
interest rates are assumed as given and held constant in order to
derive partial derivatives with respect to credit ceilings and other

non-interest rate variables.



Second what will be called the effects of credit ceilings on the

effectiveness of (particular instruments of) monetary policy re-

fers to alterations in the shiftability (by acts of monetary po-

licy) of both the money and the credit supply curve. Changes in

shiftability will be measured by changes in certain elasticities
of the money and/or credit multipliers.

Third, initially it will prove economical tn formulate ceilings

on Ioansr(or total earning assets) in the form of a tolerated

percentage rate of the volume desired by the commercial banking

system for a given structure and level of interest rates in con-

trast to the actual or past volume of loans.

-Other more "reaiisfic; typeswafuceiiings --éﬁéh»as a ééiling bn
the (absolute or relative) change or on the total of the actual or
past as opposed to desired volume - are nnt excluded by this pro-
cedure but merely require some additional treatment. In fact, all
the four types of credit ceilings considered are analytically
equivalent as long as the ceiling is the only éhanging_determinant
of the behaviour of commercial banks. However, if either the mone-
tary base and/or other variables (in particularvinterest rates) are
allowed to change, then this analytical eauivalence disappears

and sdme problems arise.'Fortunatelly these problems are not

difficult to slee.

It is my aim to analize a variety of ceilings, i.e. ceilings on
the total of bank's earning assets as well as on single components

of them. For reasons of symmetry it is sufficient to concentrate



on loan ceilings and on ceilings for total earning assets.

Since in the following the word loan may be replaced by the word
investment without affecting any of thre fqrmal results, general
statements and conclusions of our analysis, a seperate analysis of
investment ceiiings is not necessary. As it furns out, even ceilings
on total earning assets do not require seperate treatment. My
‘technical handling of the loan ceiling will be general enough to
include'ceilings on total earning assets as a special case of

loan ceilings.

Part A deals with credit ceilings. In section i of that part I
restate some elements of the BRUNNER-MELTZER mbdel, which I need
in section II. where various forms of ceilings (loan, investment
and general earning asset ceilings) are cast in model form.IIn
section III "constrained" multipliers are.derived. Flasticities
of multipliers and théif reaction to ceilings bhanges are dealt
with in section IV. Section V contains summary statements of the

results.

In part B, section I I shall give an explicit demonstraticn of

how to reduce all more ﬁrealistic" types of ceilings to the type
analyzed in part A. In.sectiﬁn IT of part B ahélytical steps are
taken that 1in sectinn III allow tn show that the conclusions
drawn in part A carry over to the case of realistically formulated
credit ceilings as far as the control of the money supply is ¢ n-
cerned. Section IV contains a summary statement of the results nf
part B and an intuitively appealing intervretation of some »i the

results. At the end of the maper s-me conclusinsns are drawn.



Part A

I start out with a budget restraint, i.e. a consolidated balance

sheet of the commercial banking sector as expressed by equation(1)

L+I+R=D+7T4+S + Bo. (1)

Total assets are allocated between loans (L), ihvestments (1)

and reserves (R). Total liabilities consist of demand deposits'YD),
time deposits (T), savingsdeposits (S) and borrowings from the
central bank (BO). Dividing both sides of the balance sheet by

the sum of all deposits, (D + T + S), gives an equation in ratios:
1+i+r‘1=1+b (2)

The loan ratio (1), the investment ratio (i), the total reserve
ratio (r1) and. the borroWing ratio (b) desoribe'the behaviour

of the banking sector.

The ratios are behavioural parameters. They arevfunctions and

depend on an array of determinants, the complete statement of

which is not necessary for my purposes. Yet, it will be illugtrative
to draw attention to-ébme of the determinanté and to give a more

detailed description of the reserve ratin.

In equations (3), (4) and (5)

1=1(iG’ iL,DQ---) e (3)



L' Poreer) | (&)
L’ ooa.'.., (5)

iG designates the average yield on government securities, i,

-denotes an index of lman rates, and z%is the discount rate.

The total reserve ratio eauals the sum of the required reserve
ratio (r’) and the excess reserve ratio (r). The excess reserve-
ratio is a true behavioural parameter of the banking sector as
illustrated by equation (6): |
r® = ¢© (10 P s 4
- + -

Lrees ) : (6)

The required reserve ratio is given by eouation (7):

r 1 - rd + t . rt +s . r° (7)
1 4+t + s . '

d t S . .
r, r and r- represent reserve reauirements as determined by the

‘central bankArespectively for demand deposits, time deposits and
savings depnsits; t and s - not in'their role as indeces - are
symbols for fimé and saving deposits scaled by demand deposits,
thus representing part of the allocative behaviour »f the nonbank

public as described by eacuation (8) and (9):

t =t (4g, 1) Ly ip,ees ) (83)

s =8 (ig, g, 1o, dp,... ) (9)



By virtue of (6), the total reserve ratio may be considered to be
~a behavioural function of the banking sector, too;

d t

r1 = r + re = I'1 (r y T I3 rs, iG, iL, iT, iS’ popﬁo. ) (10)

- There is no point in further detailing these behavioural functions,
since in the following I shall usually omit all the arguments of
the behavioural parameters. Fnr the same reason it may be justified
to introduce without-specifying details the currency ratio as an
additional behavioural parameter of the public which describes

the aliocation of its money holdings between'currency and demand

deposits.

Some additional terminology will be reauired in what follows:

K=1L+1I earning assets

e =1 + 1 = earning assets ratio

rp =T, = b = adjusted reserve ratio
IT.

Formaily, I shall represent a loan ceiling by the parameter p4

restricting the desired loan ratio (1) to a constrained loan

ratio (1°) as shown by equation (411) and (12).

(constrained loan behaviour) (11)

_ = _ (autonomous restriction) (12)



Since a budget constraint is assumed to be always effective , a

restriction on loans induces restrictions on the other behavioural

parameters of the banking sector.

i€ = p, 1 (constrained investment behaviour) (13)
_-é“_l c e .
r =p, (constrained excess reserve - (14)
behaviour)
c _ o :
b~ = Py b (constrained borrowing behaviour) (15)
_Pz =0y (Pysee) (induced restriction) (16)
P3 = P53 (Py,... ) (induced restriction) (17)

Ifﬁ <1, then there are two different budget constraints holding
simultaneously for the commercial banking sector: a "free" hudget
constraint as given by eaquatisn (2) and a "restricted™" budget con-
straint as given by eocuation (18).

Pl +rf +p, (4 +1% =1+ pyb (18)

The two constraints are noncontradictory for all values of P4

and they are identical forp1 = 1.

That is to say:

Py = P3 =1 if and only if Py =1 (19)



To call pd an autonomous restriction does not require or imply

oy to be an exogenous variable. A ceiling may be an upper limit
to the total or to the absolute or relative change of the actual
orvpast as opposed to desired volume of loans or total earning

assets. In all these cases,as shown in part B,p1 is an endogenous

variable. -

It is a truely exogenous variable if and only if the ceiling is
formulated: as an admissible percentage rate of the desired as
opposed to the actual or past volume of loans (or total earning’
aésefs).

In part'B,it is shown that the analytical framework developed in
this paper is suitable to all types of ceilihgs mentioned. How-
ever, in céses with P4 endogenous, equation (12) will -have to be
replaced by equation (64). Whether endogenous or eX0genous, P,

- may be considered to be an autonomous restriction in the sense

of being imposed by the monetary authorities. Induced restrictions
on borrowings, excess reserve holdings etc. form direct conse-
quences of the autonomous restriction derived by commercial banks
for their behaviour.

Induced restrictions represent spillover effects of autonomous
restricti~ns. Obviously an induced "restriction" may actually

be an induced extension.

Yith respect to equation (18) one may ask:bwhy are induced restric-
tions on investments and excess reserve holdings assumed to be
equal? (In (18) p,1s a coefficient both of i and r®). This
assumption represents my belief that the restrictions on invest-

ments and excess reserves induced by the restrictions on loans -~
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as long as interest rates are unchanged - does not affect the di-
stribution of asset holdings between investments‘and excess reéserves
but merely affects thei’r level. The restriction on loans is assumed
to‘be 'eguiva'lent to a change in the scale factor, (D + T + S ), |
leeving unaffected the distmbutlon between investments and excéess
reserves. This distribution is assumed to change only if there is

a change in relat_ive prices (interest rates). It is well known'
thet‘thie separation- of scale and distributional aspects of ello-
cation (of bank deposits among alternative assets) is consistent
with the a_esumption of a homogeneous utility function underlying

the behaviour of the decision makers of commercial banks. The prob-
'len 1’3' einilar to a problem in consumption theory. With a homogeneous
utility function and rationing of demand for a particular commodity
(equivalent to the present restriction) the utility maximizing re-
vision of demand for all other comm_odities Gequivalent to the induced

restriction _on investments and excess reserves) is performed in

proportionately  equal amounts (eaual percentage rates of increase)z_).

The framework of BRUNNER-MELTZER is built on the separability of
scale and distributional aspects. Their framework is consistent

with the assumption of a homogenous utility function of both the
decision makers in commercial banks and of the money holding public.
Therefore, it corresponds tn the basic spirit of the BRUNNER-
MEL‘I‘ZER framework if excess reserves and investm :nts (in the loan
ceiling cese)_ are restricted by the same -coeffi.01ent,92, i.e. if
they ere revised by the same ‘percentage rate. However, revising in-
vestments and excess reserves by the ‘same percentage rate is not

'equivnlent to- tre_ating investments and excess reserves as perfect
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substitutes. Perfect substitutability of commodities or assets

should not be confounded with the homogeneity of a utility function.

It is necessary to find the functions S and P

As soon as (17) is specified, one may substitute for %in (18).
From that, (16) may be derived by way of isolating P,. In order
to spécify (17), I assume that the borrowing ratio (5) may be

described as a sum of two components:

b = b, + b, 4(total borrowing behaviour) (20)

by = by (i;, Poreee ) (bbrr_owing for loans behaviour) (21)

by = by (i pgrees ) (borrnwing for investments beha- (22)
viour) "

Thus I associate each component of the earning asset ratio with
a component of the borrowing ratic and vice versa.

I further assume that loan restrictions affect the borrowing be-
haviour only by a parallel revision of its borrowing-for-1loans
component.The borrowing-for-loans ratio is constrained by a per-
centage rate g_gli_g_]; to the percentage rate of .the autonomous loan
restriction.

Thus the constrained borrowing rati~ may be written as:

from which by virtue of (15) it immediately follows that
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1 b’
93 = S ( D.‘ bl + bi) = 5 (24)
Py =0, B+ (1 - B) : (25)
where
o<z _5]; < (26)
- _ _ bi : 7
0 (1 -8 =< (27)
B = B (iLr iG' pol"' ). (28)

The reiation between 01 and 03 requires some comment. On the one
hand, banks borrow from the central bank in order to inérease
loansand investments on account of their pfofit motive. On the

other hand, loans and investments are the collateral necessary for
borrowings from the central bank. Borrowings aré clearly not only
related to loans but also to investments. In my analysis this

feature of bank behaviour is taken into account by a splitting of
the total borrowing ratio into a borrowing-for-loans ratio and into
a borrowing-for—investments ratio. My hypotheses about bankingAbe—
haviour then is to assume the restrictions on loans to be exclusive-
ly related to the borrowing-for-loans ratio ahd not to the borrowing:
for-investments ratio.

meérly then, by assumption, the spillover effect of restrictions

on loans does not affect the borrowing-for-investments ratio, in

spite of an (induced) extension in the investment ratio.
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In addition, I‘assume that the borrowing-for-loans ratio is
restricted by a percentage rate equal to the percentage rate of the
(autonozhous) ioan restriction. In the case of a ceiling on total
earning assets (a general nondifferentiated earning assetsceiling)
the corresponding assumption is that of an equality between the
autonomous restriction on the r‘afio for total earning assets, and
the induced restriction on the ratio for total borrowings from

the central bank. Theée equality assumptions are consistent with
the assumed separability of distributional and scale aspects of

behaviour.

They are equivalent to a treatment of the respéctive borrowing com-

porient as a negative asset. Stated differently, in the analysis

wvhenever there is an autonomous restriction on loans (or on tntal

earning assets) then this restriction is applied to the difference
between the loan ratio and the borrowing-for-loans ratio (or to

the difference between the ratios for total earning assets and total
borrowings), i.e. the restriction is treated as eguivalent to a
restriction on loans adjusted for borrowings for leoans (or on total

earning assets adjusted for total borrowings).

As shown by (25),93 may be interpreted as a v}e:ighed average of au-
tonomous restrictions placed on components of the earning assets
ratio. The autonomous restriction on loans is captured by e, ,the
assumed lack of an autonomous restriction on investments is re-
presented by the coefficient of (1 - 6_), which is equal to 1, and
the weights are given by ecuations (26) - (28). Generally,p3 is

a function as characterized by eaquation (29), 4(30) and (31).
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P3 = P3 (91' iL' ic"’o""’ ). (29)

This function may be formulated more explicitely by means of equation

(25) and (28). From (25) it also follows that

' Py <1 if and only of p, <1 (309

|

provided p,> 0 and 8 >0. In addition, if B >0, it is obvious that

Sp ; :
3,0 (31)

6p1

In the special case of a general nondifferentiated earning assets

ceiling the autonomous restriction is of equal size for all components
of the earning asset ratio. Therefore P3 is a weighed average of

identical restrictions:

Py = Py B+ p, (1 -B) (32)
and (29) degenerates to

3 = Py (32a)
Thus, as far as 03 is concerned, the case of a general earning

assetsceiling is also contained in (25). Formally, this general

ceiling merely reauires the insertion of identity (33) into (25):

(33) is a degenerate form of function (23).



15

Finally the function p, may be derived from (18) and (25).

1 ) _
———3[1+b(1-8)-rrJ (1 - py) (34)

P2 7 P +'1 +r

(34) is a specification of (16).

The following assumption will be used throughout the discussion

of loan ceilings:

(0 - bg) >0 for 0 < 8 < 1 (35)
This assumption merely claims that loans are higher than borrowings
for loans. It is a correct assumption for Germahy, and it is very
likely to hold for many countries.
Now, it is easy to derive from (2), (20), (26), (27) and (35) that

P, > 1 if and only if o, < 1 (36)

regardless of the size of B. In addition, it fdllows that

<O E (37)

As far as Ps is concerned, the case of a general earning assets

ceiling is also contained in (34). Formally,this general ceiling

merely recuirss the use of both (33) and (38) in order



to substitute for Band i in (34).

In the case of a general earning assetsceiling the analogue of

assumption (35) is, of course:

(L+1i-~>b) >0 (%9)

(39) may formally be derived from (35) by adding (33) to (35) and

by taking Bas given in (33).
Under - this rather weak assumption, both (36) and (37) hold for the

case of a generalf earning assets ceiling, too.

III.

By the definition of the monetary base from the user's side I have

+ rRY + RS _ (40)

where B stands for monetary base, CP is a symbol for currency
(of the public) in circulation outside commercial banks, Rr
designates reaquired reserves and R® denotes excess reserves.

The concept of the adjusted base will be used, likewise, and may

be represented by

=82 =B - Bo (41)



where B® designates the adjusted base, and Bo stands for borrowings

of the commercial banking sector from the central bank.

Both the money supply (M) as defined by
M=C +D (42)

and the supply of credits or the demand for earning'assets by banks,
(L-+I),are determined by transforming the monetary base by a
suitable multiplier incorporating behavioural parameters of the

commercial bankiﬁg sector and the nonbank public.

m . Bl i=1,2

L+I=aiB

M

K i

bae.
The money multipliers for the differen%)g%ncepts are:

1 + k

m, = = - : (unadj. base model) (43)
(r +r°) (1 +t+ s)+k
17+ k
My, = ™% e :
(r +r -Db)(1 + t + s)+ k (adj. base model) (44)

The credit or earning assets multipliers are:

(1 -7 -1 + D)1 + £ + s) (unadj. base model) (45)
(rT4r®) (1 + ¢t + 8) +k

a4

(1 -rT - r® 4 p)(1 £t + ) (adj. base model)  (46)

) (r'+ r° - D)(1 + t + s) + k
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A proper treatment of the effects of loan and credit ceilings
requires the derivation of constrained multipliers. This goal

can easily be reached by replacing the unconstrained behavioural
parameters of the multiplier by theif constrained (c) counter-
parts.

Introducing the following notation for constrained reserve ratios

r

rf = (xF 4 15 = T 4 pyr®) (47)

= (rf + r®'¢ - p%) = (F + € .
) ( poT p3b) (45)

I can write the constrained multipliers as

oS = 1+ k (49)
! r$ (1 + £t +8) +k

(unadj. base model
c =10 +t+s) ) el)

a; = .
1 r? (1 +t +58) +k | (50)

c . (1 + k)

1
r§(1 + t 4+ 8) +k (51)

a3
N
I

(1 - rg)(1 +t + s) (adj. base model)

a. =
2 rg (1 +t +s8) +k 3 (52)

Exploiting the definitions of Py and Pz, S given by (25) and

(34), I find
rf = (£f + %) Py + rfs + [1 +eb(1 B) r (1 -5, (53)
' (i + ")
.C _ r e _ - r _ _b , e _
r,=(r" +r b)p, +[r b(1 g)]l *rooq - 5) (54)

(1 + %)



(53) and (54) are more explicit statemens of (47) and (48).

They show that the constrained reserve ratio may be interpreted

as a weighted average of two different reserve ratios, the weights
being p, and (1 -p;). The first of the two ratios is the one pre-
vailing if credit ceilings are absent. I shall call it the un-
c&mtrained reserve ratio. The 6ther ratio which I shall call a
forced reserve ratio is itself a weighted average of two different
reserve ratios. The first of the two ratios forming the forced
ratio is related to investments, the second one is related to
excess reserves and the weights are given by the relative éize of

unconstrained (or, equivalently,constrained) investments and

£Xxcess reserves.

The forced reserve ratio may further be described as follows.

To the extent.that loans afe constrained, commercial banks are
forced to allocate deposits and borrowings either to investments
.m*to excess reserves or to both of them. Such a forced allocation
implies different and additional reserve holdings as compared_

with an unforced allocation . In the unadjusted base model, forced
allocation to investments absorbs borrowed and unborrowed reserves
to an extent expressed by the ratio rr, while forced allocation

to excess reserves absorbs borrowed and unborrowed reserves to an
extent expressed as a ratio by the sum of (the ratios) b-(1 - B)
and 1.

Similarly, in‘the adjusted base model, forced allocation to invest-
ments requires unborrowed reserves to an extent indicated by the
ratio{}r - b (1 - )|, while forced allocation to excess reserves

is absorbing unborrowed reserves to an extent indicated by a ratio

equal to 1.
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The case of general earning assetsceilings dnes not require a

separate treatment. Constrained reserve ratios for this case
merely require the use of (33) and (38) in order to substitute
for Band i in (53) and (54). The interpretation of constrained

ratios in this case is analogous to the one given for loan ceilings.

Recalling (30) and (36), it is easy to derive from (47) and (48)

that

if and only if'p1 <1, (55)

regardless of the size of 8.

In addition, it may be shown that
- 35520 i=1,2 _ (56)

Since the "forced!" reserve ratio is larger than the unconstrained

reserve ratio, their average, the constrained'reserve ratio, turns
out to be larger than the unconstrained reserve ratin. Therefore,

the constrainéd reserve ratio really is an augmented reserve

ratio. Lowering the loan or total earning assets ceiling increases

the constrained reserve ratio.

From (55) it follows at once that:

T T
g
| !

i=1,2 if and only if P, < 1 (57)

regardless of the size of 8.
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In addition, from (56) we have

Bmi aai
- — <0 - — <9 i=1,2.
, 3p1 3p1

Thus, both the money'and the credit multiplier is reduced by
lowering an effective loan ceiling or by lowering an effective
total earning‘assetsceiling. This result is independent of the

base version used.

Since both types of ceilings primarily affect the total reserve
ratics, it is obvious that equally contractive effects can be
reached by an appropriate change in reserve requirements. Conse-~
quently, a central bank in poesession of feserve requirements

as a policy instrument does not increase its agegregate effective-
ness by introducing loan or general credit ceilings as an
additional policy instrument. Clearly, loan ceilings or ceilings

on other components of earning assets in contrast to ceilings on

total earning assets also have allocative effects on the asset

supply side and consequently on the structure of interest rates.
But these effects are not at stake in my present analysis con-

centrating on stabilization issues.

Iv.

My next step is to present elasticities of the multipliers incor-
porating loan and earning assets ceilings. There are three tables to

begin with. The first table defines the elasticities of the money
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multiplier and the asset multiplier
both for the unadjusted (i = 1) and the adjusted (i = 2) base

'3)

model . Generally, these elasticities are differences of respec-

tive elasticities for the numerator (Z) and the denominator (N)

of a multiplier.

For numerator and denominator elasticities are given in tables 2

and 3, where use is made of the following notétion:

Z = (1 - rg) (1 + t + s)
N = rC
i "1 (1 +t+ s)+k : i=1,2 (58)
mc= 1+ k ?
i Ni
c
a’= 2
l ——
Ni
J
and the fact_that:
Z=(1+t+s)+k-N (59)

2

Now, there aré two further tables. They contain the main results
of the first part of this paper. Table 4 gives signs and values
of the money multiplier elasticities and states their reaction
to a change in credit ceilings. In table 5 the same is given for

the credit multiplier elasticities.

The effects of credit ceilings on the elasticities depend on the

parameter with respect to which an elasticity is taken. Yet, it is



obvious that the effects may be classified according to whether
the parameter is controlled by the central bank authorities, as
is true for rr, rd, rt, r® and Pys OT whether it is controlled
by the bank and non-bank public,.as is true for k, t, s, i, b,

4 - Band re.

Introducing or lowering existing ceilings (reducing 04 below 1

or further below 1), increases the elasticities of the money
multiplier Qith respect to parameters not under control of the
authorities; however, this does hot hold for k, b and r€. For

k there may be an increase or a decrease, while for b (adj. base
model) there is a decrease in the elasticity. The elasticity of
the money multiplier wifh respect to r® decreases if ceilings are
placed on total earning assets, while it may increase or decrease
if only loans are restricted by ceilings. The elasticities of the
money multiplier with respect to those parameters that are under

(direct) control of the authorities are reduced without exception,

if credit ceilings are introduced or lowered.

The reactions of the credit multiplier elasticities differ from
those of the money multiplier elasticities. If is only for ceilings
on total earning assets as opposed to loan ceilings that I can give
definite statements abdut the reaction of the credit multiplier
elasticities. In that case, the reduction of the elasticities is
paramount with exceptiéns relating to 1 - Bahd b (unadj.). Ceilings
on total earning assets thus reduce the senéifivity of the credit
nultiplier with respect'to parameters cqntrolled by private banks

and the nonbanks public, as well as with respect to parameters



24
cmﬁiolled by monetary authorities.

V.

The main results of part A of this paper dealing with two models
oféredit ceilings may be summarized by the following arguments
against credit ceilings:

1. Credit ceilings are not neceésary for an effective contronl
of the aggregate.supply bf money and credit, in particular
if the instrument of mihimuﬁ required reserves is available.

2. Applying credit ceilings in addition to minimum required
reserves reduces the effectiveness of control of the money
supply by minimum recuired reserves of a given amount.

3, Applying credit ceilings (in addition to minimum recuired
reserves) increases the effects on the money multiplier of
given relative changes in the behaviour 6f the (private)
nonbank,public and thus weakens the potency of monetary
policy as far as shifts in the time and in the savings deposits
ratios are concerned, while the direction of change in the
effects of shifts in the currency ratio is uncertain.

4, For giveh rélative changes in the behaviour of commercial
banks in the case of loan ceilings a predominanoe of in-
creases in elasticities of the money multiplier does not ne-
cessarily prevail., However, in the case of a ceiling on total
earning assets all the respective elasticities decrease.

With respect to‘the goal of an effective contrél of the money
supply by central bank authorities, these results clearly point

towards the existence of undesirable consecuences of loan or



general earning assets ceilings. In the case »f Germany there

4)

are even signs of a dominance of these undesirable consequences.

As far as ceilings on total earning assets are concerned and not
just loan ceilings, the evaluation slightly changes in favor of
ceilings, if the policy goal consists of an effective control of

the credit supply instead of the money supply.



Part B.

hlfhis part B I shall demonstrate how to reduce more "realistic"
types of ceilings to the types underlying the analysis in parf A,
which in the‘introduction were termed less "realistic". This task is
twofold. First, it is a formal task. It is necessary to give a
technical treatment of alternative more realistic types of

ceilings. Second, it is necessary to adjust or qualify

the nonformal results derived in pért A inAorder to cover the more
"realistic" types of credit ceilings. The second task will be dealt

with in section II of this part B.

The formal task covers two aspects. Ceilings may

be expressed either in absolute terms or in percentage rate terms
(first aspect). In addition, they may be imposed either on total
volumes or on changes of total volumes (second aspect). The fdllowing

discussion covers both aspects.

In part A o is related to L, and LS as shown by the following
1 t t _

equations
—_ 7
LS = p1tt (60)
1.C
t
p, = T (61)
1 Lt
where
¢ = constrained
L't= total volume of desired loans at time t
Li: constrained volume of 1nans at time t

predetermined (exogenous) parameter

r
fi



shall distinguish three "realistic" types of a ceiling formu-
ation. Type 1: if the ceiling imposed is formulated as a per-
entage rate of admissible growth, p:, then

* * .
AL% = pq Li_q 91 = exogenous (62)
n account of
C _ ,rC . - ’
Lg = 8Ly + Ly q (63)

Ldentity(_63'),01 may be derived as an endogenous variable yielding ‘('64):

* .
(1 +04) Ly,
Ly

P1 = (64)

The denominator of (64) is formed by the desired volume of loans.
Pherefor‘e,p1 is endogenous. On the other hand, type 2, if the
ceiling imposed is formulated as a value for the admissible absolute
increase in actual volume, then
A Lfé = exogenous (65)
Transforming this ceiling into percentage rate terms as stated in (66),
: c

1 —_—
L

p

(66)

, may be derived as an endogenous variable as in (64). Finally,
type 3, if the ceiling imposed is formulated as a value of the

admissible total of the actual volume, then

Lfé = exogenous (67)
and % c
Ly - L
p = _t ~ k-1, (68)
! Lt

while P, may be determined as an endogenous variable again by means

of (64).
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Thus, the following conclusion is arrived at. Since a ceiling on

actual increments expressed in absolute terms may immediately be
rephrased in pércentage rate terms, and since a limit to total
actual volume may be reformulated equivalently as a limit to actual

incremental volume -~ either in absolute terms or in percentage rate

terms - all three types of ceilings considered coincide as far as
equation (64) is concerned. For all three types considered, P4 is

) ‘ *
determined as an gndogenous variable, while p,, ALE and L% are

exogenous.

If, on the other hand, the ceiling is formulated as a percentage rate

of the desired volume Lt’ then 04 is an exogenous variable, while

c . ' .
Lt is an endogenous variable.

Part A seems to be exclusively related to this latter case. But this
would be a false impression. Since, in part A, interest rates were
taken as given and were not allowed to change, the procedure -

followed there -~ of treating 01 as autonomous indeed covers all of

the different forms of ceiling formulations, and the procedure is

not selfcontradictory. But as soon as feedbacks from the credit market
are taken into Consideration, 91? though in a sense still being
autonomous, no.longef is ekogenous and equation (12)'should be re-

placed by equation (64).

For an endogenous b1 important elasticity expressions may be derived.

Recalling

L=a; ()8 - 8" =3, 8% =8 (69)
where ' 1

aj (1 =1,2) (70)

(]
:]
s

)
[ o



ale!

p1 =1 < — (i =1,2) (71)

Then, from (71), the following elasticily expressisns arsc

abtained:

e(p1, x) = -¢€(L, x) - (72) 
(x #073)
*
x P10 * . (73)
’ =TT % T L’
e (pgr0q) 1+p:. e(L,pq) |

(x :'9:)
drere  €(L, x) = €(a;, x) + e (B, x) | (74)
(L:Lt) (i=1,2)

and E(Qio X) = "i"""'[s (l) X) - € (1) X)_! + € (air X) (75)
l¢i J

(i=1,2)

I8
{
\

In the case of a ceiling »n Total zarning assets (as opoosed o

a ceiling on lsans) (73) is roduced to:
E(diirx)= E(ai’X),» (76)

while in the preceeding formulas L should be rsplaced by the

I~

symbol K. If a ceiling on investimonts is cnsicered, instead of

by L

a ceiling on lcans, the appropriate formules ar: immediately

obtained by substituting i for 1 and I rfor L.



It remains to determine whether the introduction of these more
realistic types of credit ceilings recuiresa modification of the
-former fesuLts_as to the changes in the effeétiveness oI monetary
policy caused by credit ceilings. As it turns out, surprisingly or
not, all the arguments against‘credit ceilings are strengthened

by allowing more realistic types of ceilings. As a next step this

will be demonstrated rigorously. A more intuitive explanation .and

interpretation of these results will then follow.

I start out with a general discriotion of the elasticity of the

constrainad monev multiplier.

E(mg, x) = e(m>, k) €k, x)

— e e e eem me e e Sme pema e

i’
+ €(m$,1-8) E(1-8, x) (77)
e =/,
+ €(m/, b) e(b, x)
+ €(m§, r°) E(r%, x)
[ r r
e(m/, r) e(r, x)
L oein? € ( X))
€ i Dz}) \p']i /

Dashed elasticity expressions ars total as opposed to partial
elasticities. The last additive term on the right hand side is due

to credit ceilings.
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The 1list of elements is delineated into three groups. The rirst
group relates to parameters »f +thes (private) nonbank public, the
second group to parameters ol the commercial banks and the third
group to parameters of the monetary authorities.

If ceilings on total earning asséts are considered (i = o, B8 = 1),
then the fourth and fifth line vanish. If, in this case, the model
with the nonadiusted base 1is considered, then the sixth element,

counting from abosve vanishes, too.

The elements‘oﬁ the right of (77) arz products of two elasticities.
All the tables in this paper relate'to the first of the two elasti-
cities forming_these products. The second factors recuire some
further explanation. As an gxample consider the elasticity of

exXcess reserves:

(%, x) = e(re,iL) s(iL, x) +

N

-.\']
o6

~

e(r®,15) €(ig, x) + €(r%, x)

This is a total elasticity decomposed into elementary paftial
elasticities on the right hand side. The first two products in
(78) capture interest rate effects., If these effects are neglected
the total elasticity reduces to the partial one, the last term

in (78). If variables in addition to i, and i, would be allowed

]

to become arguments of the ratios k, &, s, re, etc. then there

would be additional product terms in (78).

An expression similar to (77) holds for the constrained credit

multiplier

E(ag, X) = €<a§9 k) E(k9 X)

| (79)



+ e(ai, b) € (b, x)

LY

r r

(r™, x)

M

)

c
+ e(ai, r

c _
+
e(ai, pl) € (ol, x)
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Again the last term is due to credit ceilings. In contrast to (77)

the elasticity of the credit multiplier with respect to the borrow-

ing ratio does not vanish when the adjusted base version is used.

If ceilinags on total earnino assets are‘considered (i =0, B=1),

then similar to (77) certain elements in (79) vanish. However,;in

this case the elasticity of the credit multiplier with respect to

the borrowing ratio does not vanish if the unadjusted base version

is used.

There is a sharp distinction to be drawn between the total
elasticity in (79) for the constrained credit multiplier and
the total elasticity for the unconstrained multiplier in (80):

E(ai, X) = e(ai, k) €(x, x)

+e( a;, b) E(b, x) o o | (80)

+e(ay, ) &7, x)
In (80) there exists no. term with Py e

In order to determine the effects of credit ceilings on various
elasticities when p1 is endogenous, it is no longer possible to
‘proceed as in part 2. With an endogenous pl, E(pl, x) is not

always zero for x # p One may substitue for E(pl, x) in (77)

L
by exploiting equations (72') - (75').
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elpy, x) = - (L, x) - (72Y)
(x # o})
'p*
— . * . l — «
e(p,, p,) = ——— - €(L, p,) , (73")
1 2 1+ pt 1
(x = o)
e(L, x) = E(ai, x) + E(Bi, X) (74")
i r . ’ . :
S(di, X) = -]..T.J_:le(l' X) - E(i,‘X)] + e(ai, X) (75')

(72t) = (75') are dashed versions of equations (72) - (75).
The dashed versions represent total in contrast to partial
elasticities., In (75') the elasticity of the unconstrained
credit multiplier, as stated in (80), is of crucial importance
and it enters the elasticity expression for the constrained
money multiplier. This is obvious from (81) where (77) is
rewritten by means of both (72') - (75') and (80).
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: - e _
g7, x) = fE(m‘i:,,.k.2~ e(ml, py) elay, k)] e(k. x)
- - 4+ + -
+ '; ‘
+ [e(mi.'t)-— e(mi, p1) e(ai, t)] e(t, x)
- + +
+ -_—
¢ e, s)- e, py) elay, s)] E(s, x)
e i
+ '
F[e@S, D)= s, 0 elag, 1] TG 0)
+ + +
+
b [enS,1- 8- e, o) e(ag,1-p)|e1-8, X (81)
+ &8dj. + S
base model ' =0

- unadj. base model

- adj. base model
+ unadj. base model _

+ (s(mi, b) - e(mi, 01) ela;, b?J €(b. x)

+adi. base + +
model '
-unadj. base model

? loan ceilings
_ total earning assets cellings

+ [emS, r®)-e(mf. oy} elay, v e (r®, %)

i
- M - .
+ [F(mg, rT)- e(mg, py) e(a;, rri}ﬁ(rr, x)
- + -
c r i _ .. . i

/

(1 = 192) '
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its being greater or smaller than zZero.
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in the effectiveness »f monstarv »niicy. For that purpose the

-

terms in sauare brackets in.line 1 ©n & of (&%) are compared with

1

the unconstrained elastici-

M

C e . 1 { v I
1es .. K )y E‘\xﬂ,' , T CTC.
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-
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In part A,results bearing on the iszue 21 changing ef.

3

of monetary policy were derived Dy exclusive comparison of the

first terms inside the scuare brackets of (1) with their un-
constrained counterparts. The second terms inside the sauare

brackets are products of elasticities. They vanish, iif P, is

Y

truely exogenous or predetermined as it was assuimed, oreliminarily,

(

in part A. But now Py is assum=d to be endogenous since more re-

alistic tyves of credit ceilings ars considered.
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An endogenous Py changesvthe c3efficients of € (k, x), € (t,,x)
etc. in two ways. The first wav of change is the osne considered
in part A. It is given by the difference of €(n
etc. agai;st their unoons%rained-counterparts € (mi, k),

e (m;, t) etc. and indicated in (21) by a plus Ar a minus sign
placed above th= respective elasticities.

The second way oI change is given byvadding or sub,iracting the
products €Km§, 01) e(ai, %), C(WE:Dq) e(ai, t) ete.

A carcfullexamination of how tre tersrms in sauare brackets change,

reveals that the twn changes may additively reinforce each other.

There are two patterns of reinfarcement to be exemplified.

Pattern 1: A negative elasticity e(m?,'k) is smaller in absolute
value than its'uﬁconstrained counterpart e(mi. k). An addition

of a positivevterm - e(m§’°1) e(aé, k)vpeinforces'a fall in the
absolute value of the coefficient of €(k, x). {(In this example
one'cannot'exéiude the possibiiity >2f this Cﬁefficient turning
from a negative to a positive value. In such césesof'sign changes -
we neglect(in'the'following) the pbssibility of an elasticity

to increase in absolute value.)

. .. c . ' i
Pattern 2: The negative elasticity e(mi, t) is larger in absolute

value than its unconstrained counterpart e(mi, t). The addition of

. c < . . .
the negative term - e(m;,p 1) ela;, t) reinforces the rise in

the absolute value of the coefficient of &{t, x).

Changes according to vattern 1 may also be observed for the coeffi-
. . s . _;_e .

cient of the elasticitiy f»r excess reserves, gl{r , x), in the

case of loan ceilings, Inr the coefficient of the elasticity of

bas

reouired reserves € {r~, x), for the coefficient of € (i, x) and



A
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for the coefficient of 8 (b, x) in ths adjusted base model.
Changes according to pattern 2 may also be observed for the coeffi-
cient of € (b, ») in the unadjusted base model, for the coefficient

- A . . o ~- . N
of &(s, x) and for the coefficient of €(k, x) in case of a posi-

tive elasticity € (mg, k).

Thus, as far as those elasticities are concerned for which it was
possible in part A to make definite statemsnts about the direc-
tionvOf change, with one exception, the results ares not only coﬁ—
firmed but even significahtly strengthened by allowing for
endogeneity of credit ceilings. The excention is the change or

the coefficient of € (i, x) in (81).

Iv.

As a summary of part B it is possible to state that the results

of part A are nualitatively confirmed and quantitatively conside-
rably reinforced}by assuming fealistioally forﬁulated credit ceilings
as far as the control of ths money supnly is concerned. With

respect to the effectiveness of control »f tha credit volume the

case for ceilings on total =sarning assets 1s extremely strengthened.
Obviously, excluding illegal evasions and formal tricks on the

side of commercial banks,the volume o total credit may be com-
pletely controlied by formulating ceilings with respect to

actual or past as opposed ton desired credit volumes.

At this point an intuitively appealing interpretation of some

results may be welcome. The decrease in the elasticity of the



money multiplier with respect to anv of tho rates of recuired re-
serves my be explained by noting thalt a partial or total ceiling

on credits will lead both to a contraction of credits and to an
extension of exceds raserves. increasing the rate of reouired re-
serves when an effective ceiling on credits exists, will, to some
extent, simply induée a relabeling 5f excess reserves and a move-
ment of the volume of credit as desired wien effective ceilings dn
not exist towards the actually exiéting velume ag effectively Tre-
stricted by ceilings nn credits. Of course, the extent to which

this movement takes place increases with the quantity of the reserves
required additirnaly.

The instrument of required rsserves regains its former effectiveness
in the absolute sense'(as opposed to the relative sense as measured
by elasticity expressions) as soon as the vpool nf "forced" ‘excess
reserves held in consequence of credit ceilings is fully absorbed

by the additional reserve requirements.

Excess reserves may be interpreted as reserves reguired by commercial

banks- instead of the central bank - and held by commercial banks.

In the adjusted bése‘model an increase in the bofrowing ratio, b, is
1equivalent to a decline of a reserve ratio. Thus the intuitive
explanation of the elasticity changes given for reouired reserves,
in the usual sense, rr, similarly applies both to the decline of
ﬂm'ﬁoney multiplier elasticity with respect to the excess reserves
ratio(in cases of ceilings on total earnings assets) and to the de-
cline of that elasticity with respect to the‘borrowings ratio (in the

adjusted base model).
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Obviously, currency holdings of the public may be viewed as re-
serve holdings reaquired and held by the public. Therefore, a
shift in the currency ratio, k, is ecuivalent t» a change in re-
~serve reaquirements.

_ o
If r° (1 +t + s), the sum of excess reserves of commercial banks and
reserves reqired by the central bank, expressed as a ratio per demand
deposits, is larger than 1, a rise (fall) in k is eduivalent to a
decréase (increase) in average reouiréd reserves. If the change in
k is eauivalent to an increase (decrease) in avefage required
reserves then the foregoing interpretatisn applies to the decline
(rise) of the money multiplier elasticity (in absolute terms)
with respect to the currency ratio, k, when that elasticity is

negative (positive).

An increasing elasticity of the money multinlier with respect to
the time deposit ratio, t, and with respect tb'thé savings depnsit
rétios, s, may be explained in a similar intuitive fashion. °

The '"normal" case of negative elasticities is considered only.

An increase in time deposits implies'for commercial banks either
an influx of currency ~r an incroase in earning assets or a com-
binati-n of both elements. The less the element "increase in
earning assets" is containad in this combination the higher will
be the relative reductiosn in money supnly fof a given relative

-
L

incrsase of

ot

w

How, credit ceilings change that combinatinn in Favor of additions
to currency noldings of banks. Crzdit ceilings thus obstruct a

veakening of the reduction in money supnly via expansion of earning

assets.
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This implies
effect of a

is symmetric

that credit coilings increase the contractive

ri

.
L

se in t. Obviously, the line 2f reasoning for

n that for t.

«@
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C'o nclusion

From the present paper the following results emerge. Credit
ceilings tend to reduce the effectiveness of money supply control
in several ways.‘Minimum required reserves losse part of their
effectiveness as a control instrument. With an unchanged variance
of shifts in the behaviour of the (private) nonbank public the
variance of the money multiplier is likely to increase. That part
of the.multiplier~variance which is related to commercial banks
is likely to’decrease.

As a net result, and as is shown by the Germanléase, it is not un-
likély that credit ceilings raise the volatility of the money
ﬁuitiplier and.thus increase parameter uncertainty. However,

vhether or not they do is an empirical question.

By the theory of economic policy under conditions of parameter
ﬁncertainty it has become customary to consider more instruments
éé preferable to less Qhen-the goal of minimizing the variance of
a target variable around a chosen target value is pursued.

In that literature the degree of parameter uncertainty of a par-
ticular instrument usually is taken as given‘and assumed to be
independent of the number of instruments avaiiable. However in
the problem considered here, that assumption is violated with
ﬁrobability one., A higher volatility and greater uncertainty in
novements of the money multiplier as it may be caused by effective
credit ceilings raises parameter uncertainty of open market

operations and other monetary control instruments.
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This weakens arguments in favor of credit ceilings and clearly
points towards the existence of a trade-off between the degree

of parameter uncertainty and the number of instruments.

On the other hand, the controllability of the credit volume may

be extremely improved by credii ceilings. Thus the final evaluation
of credit ceilings in general, and of ceilings on total earning
assets in particular, depends on the choice of an intermediary
target of monefary policy among the following alternatives:

money stock or volume of credit.
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Table 4

Elasticities of the money multiplier = e (m; , X)

X e (m; ’ X)
: k k
k - ¢(N, , k) = TE -
1+ k 1o v ™ i
all x . - e( Niyx)
- (except k)

Elasticities of the credit multiplier

x e( af , x
k _ » - e (Ni’ k) _

| N .
t, s | 7 - 7% e Nypx) = (N ,%)
all x N,
(except t,s,k) -7 - e(Fyx) - o (N;,x)

1. legend for
i as an index :
i=1: unadjusted base model
i =2 : adjusted base model

2. Xe { k? t, s, i, b, (1-8), re, rr, rd’ rta rs, Pq}



Table 2

Elasticities of the numerator of the credit multiplier

1

X G( Z,X)
- _

k k 2 e (N k) = o

z7-7 2

X N2 ,
t, s -7 e (N2, X)
all x N2
(except- k, t, s8) | - 7 c(N2 ,X)

d t s

X e {k, t, s, i, b, (1-8), r%, T, %, 2%, »S, 91}



23313_2 Credit ceilings

Elasticities of the denominator of both the money and the
credit multiplier

x e (N;, x)
k
k
, %
& t (rt-rr) (i + 31 re) t (Ni-k)
LA GT+re) T+t + st;
s v g(rB-rT) (i+ 31 r®) s(Ni - k)
| * +
i (i + %) (1+t+8) N
(1+t+s ) ré[14b(1-8)-r")] S
i . ~-i . 4 -7
L (i + r)° 1
: 1+t + 8) . re(']—B) ) =
unadj. b ) 8 SR ( 1 pq)
base model 1
b
adje. 1+t +8) (= _=y_1i (-8
base model|” P - [oq + (1= 5y) ’{—é—;gl—']
- 14+ t +8) r€ b (1-35.)
unadj. (1-8) ( . L = - 1
base model T{; (1 + re)
(1 - B) o
adj. taay L0+t + s), __ib . -
base model (1-8) N2 i + %) (1 01)
e -, s [+ v(1-8) - £T]
e r°(1+t+8) [+ 1 (1 =p)
r N, { 1 (1 + r®)° 1 }
T rT(1+ t + 8) i+ P )
Ny (1 4+
d . .
d r . (i+ Pq )
* ﬂl ( 1+ I‘é-)-
rt £t . (e Py r;%_
N, (i+r :
i _ _
r® r® s, _(i+ 01 1%
N I+
i
- cont'd -




Table 3 continued

'unadj 3 'P‘

base model 1 1
;1 {

;base model 2

(1]*;1""3){(13’4.1-9)

{(zT+r®-b)-

_ r’i +[14b(1-8) Ir®

[rr-b(ﬂ—B)]i+re_

i+ re)

legend for
i as an index:

i=1 :»unadjusted base model
i = 2 : adjusted base model



Table 4

v i = e et

[foney multiplier elasticities and their reaction to a

reduced ceiling on locans o1 total earning assets

1 2 “ 4
~ ! . A change of
X adjusted or sign oF value of: c e "),
’ unadj. base €(m§ , %) __3'€<ml’ X)_ le(mI, >
model for Pq < 1 3P due to a
reduction
in P/]
k either - negative if and only 1ifl 7 decrsase as longxas
1>rf 1+t + 35); €( ) is negative,
for Germany: negative increase otherwise
if P4 is large enough,
will be positive for
small P4 and ceilings
on total esarning
assets (i=o0, B =1),
may be positive for
small p, and loan
ceilings.
T r
t either - negative if.r'zr + generally increase if
as for Germany; negative and if rt<r?
negative in the unadj. for Germany increase
base model. even though rt>rr
s either - negative if r°> rr; + generally increase if
for Germany even " negative and if
though rs< r’; rS&€rl as for Germany
negative in the un-
adjusted base model.
i either + positive; =zero for + increase
Pl = L
b unadj. (i=1 -~ negative for P,<1; + increase
zero foreq = 1 '
ib adj. (i=2) + positive - decrease
- p unadj. - negative forfy < 1; + increase
zero For Pq =1
- B adj. + vpositive for91 < 13 + increase
zero for Py =1

ot o o 1 50

- cont'd -



Table 4 continued

1 2 3 4
e s . . , . -
r " either -~ negative ? indeterminate for
: ' loan ceilings;
- decrease for ceilings
on total earning assets
(l = 0,B = 1)
Lr . . f
r either - negative - decrease
rd - either - negative - dacrease
t v - _ s
r either - negative - decrease
r® | either - negative - decrease
0, unadj. . + positive - decrease
oy adj. + positive - decrease

.

i in column 1 .stands for the investment ratio; in the remaining
columns i is an index.

The rows i, b(unadi.) and (1 -B) (both adj. and unadi.) only hold
for the special case of a loan ceiling. In the case of a ceiling
on total earning assets, i.e. the case formally represented by

i =0 and B= 1, the respective elasticities are zero and do not
respend to a change in.pq.



My 3
fabie D

Credit multiplier elasticities and their reaction to a

b

reduced ceiling »n loans or Total carning assets.

) Z 4
A . . ~
adjusted or sign or value of': (aS. « change o:

5 i1 c, - alelai, =) (a, %)
unadjusted bassz e (a§, =) = €efaf, x)
model for p<‘1 2P due to a

reducticon
in p1 '
either - negative - decrease
either + D%51tLvn iv 7 indeterminate; decrease i7
| rtzr - r* = rI'; decrease for Ger-
j true for Germany | many if ceiling on toral
; ifpqg =1 earning assets (i=o,B=1)
‘ even though
; rty rf
¢
: either + positive if ? ind=terminate; decrease
rSs rr’ - if rS = rT;
as for Germany decrease for Germany if
ceiling on total earning
, assets (i=o,B=1)
i
L}
' either + positive for p<~1 + incresse
‘ zero for pq=
' . . . 1 L. . o -
unadj. (i=1) + very likely ) : 7 indeterminate for 1oan
true for p1= 1; o ceilings; no change o1
true for i'= o, ceilings on tntal earning
\ B=1; assets (i = o,B
' = . .
1
3 adj. (i=2) + positive ? indeterminate for loan
i PR T ~
; ' - ceilings; decrease Ior
i ceilings on total earning
| assets {(i=o, B=1)
i - )
¢ unadj. . + very likelv” + increase if e( )
zern ior 01_1 positive
C e c . s e s o
1) positive (negative)if i - ag r® is positive (suificiently negativs)
s - L. . c _ey . . .
2) positive (negative)if and only if (i - a; r ) is positive (negative)

- cont'd -



Talble Y continund
1 o = h
1 - B adj. vositive forp1<-7; + increase

r® elther negative
l either negative indeterminate for loan
¢ either negative ? ceilings; dacrease Ton
rt either negative L- cellings on total ear-
r® either negative ning assets (i=o, B=1)
P4 unad]j. nositive
P4 adj. positive
o

i in column 1‘Stands for the invesgtment ratio,

in the remaining'columns i is an index.

The rows for i and (1-B) (both adj. and mnadi.) only hold

Tor the special case oi a Iosan c2ilinag. In the caszs 7 a

ceiling on tntal earning assets, i.e. The case ormally

represented by 1 =

o and B =

ares zero and do not respond

the respective elasticities

In this case

c . . . . .
s(a1, b) is also irresponsive to a change in PR



