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I. Aim énd Scope of this Paper *

Our aim that goes beyond this study is to develop a concept
for the determination of the Eurodollar marekt (EDM) or in
.fact fdr any other foreign currency market (FCM) that is as
powerful within the present and past international monetary
arrangements and framework asvwithin a free exchange rate
System_Qhere individual national central banks can easily
control the amount of international reserves they want to
hbld ana therefore also the corresponding source components

of their respective national monetary base.

To demonstrate this we would have to compare two models, one
based oh a free exchangelraﬁe system and the other based on

a fixed exchange rate system. In the following we will not
go as fa?ﬁthat but present only a relatively simple model
based on a fixed exchange rate system. However, we will state
very briefly where the main differences between the two kinds
of systems come in. We hope that we can work out the main

di fferences more clearly sometimes later, when we develop

a somewhat more complicated model that explains in a more

detailed way the main features of the EDM.

+ The author wants to thank especiélly Karl Brunner for his
decisive help in the take off period and as supervisor,
the research project for many comments, and Volbert Alexander
and Hans E. Loef for many Saturday mornings that quite often

became late Saturday afternoons.



One of our major assumptions for the following is that any
comprehensive explanation and determination of the EDM or

any other foreign currency market that makes sense has to
clarify the relationship or spill overs between the particular
FCM in question and all other cufrency markets or at least
some other major currency markets. One of the reasons is that
in a national currency market the corresponding monetary
dadthorities can easily be discerned and made responsible for
the major developments in this dco.estic market, if we neglect
foreign influences fof a moment or at least partly, if we
allow fof strong dependence on foreign influences. But it

is not possible to distinguish a single monetary authority
which we could assign to the major responsibility for the
developments in one of these FCM, be it the central bank of

the country of issue of the currency in question or some

other central bank outside this country.

We thus.have mainly two options: One would be to determine

the FCM solely by the joint behavior of commercial banks and
the public and the other would be to explain\it by the joint
behavior of commercial banks, the public, and that of all or
most centfal banks in the world. Though most authors in this
field chose the first one, we chose the latter, because we

see no other way how to determine otherwise exchange rates

and the spill overs from one market to another, especially
those that originate from different policies of central banks,

which are not necessarily in accprd with each other.



To accomplish this task we will use the monetary base concept

as developed by Brunner-Meltzer for the USA 1)

. This concept
allows for a much more rigorous approach to our problem than
all the different and quite vague "international liquidity
concepts" developed so far. Further confidence to reach our
aim we derive from the ample empirical evidencealready gathered
with respect to the analytic usefulness of the monetary base

concept for the USA espec¢ially by Brunner-Meltzer and Friedman-

Schwartz.

This approach is complicated, however, by the fact that the
monetary base concept so far has onl?%%gveloped for an indivi-
dual country, where we face mainly one monetary authority,

one commercial banking svstem, one kind of public, and one
kind of currency. To explain the EDM, however, the way we want
to means® that this concept has to be enlarged. Thus the follo-
wing approach could also be interpreted as an exploration in
this field and as a possible solution to this problem of

generalization.

To alleviate our task éonsiderably, however, we will make the

following simplifying assumptions:

1. For the moment we are only interested in the explanation
of three markets, which all show the basic patterns tﬁat
are important for this kind of analysis: The USA-credit
market or the domestic market of the country of issue of
the currency in question at the FCM, the Eurodollar-credit
market, and the composite credit market of all other
countries. This also implies that we have to deal with

- 4 -



only two different countries, the US dollar and the composite
currency of all other countries; two sets of public; two
banking systems; and two central banks: the Fed and all

other central banks combined.

Givep this framework sté;ed above, we will simpiify still
further to arrive at a more handable model, that serves as

a first approach to separate these three markets in an as
close as possible way with respect to the actual markets.

At some other time we will then try to work out step by

step the major factors shaping them, the different regulations
put into effect, and the corresponding differences in the

institutional arrangements.

Especially two assumptions with respect to the actual markets
are here of importance to judge the scope of our simple

model. For one central banks do not hold any deposits with

the public or with any banking system nor do they grant any

advances. The public oh the other hand holds only one kind
of deposits - no distinction being made between time and
demand deposits - and in addition to that the US public

and the US banking system will not hold any deposits in
foreign currencies. Especially the first restriction is

of high significance because it is almost certain that the
various shifts in and out of deposits with commercial banks
by central banks will explain a considerable part of the
fluctdations we notice in foreign currency and domestic
markets. But for simplicity reasons we will right now dis-—

regard these. considerations.



To achieve a solution for the determination of the three
credit markets that makes sense we first developed an
International Monetary Base (IMB) and then partitioned the
IMB into two parts: the monetary base of the USA (MBUS) and

the monetary base of all other countries (MB_ The two

)

parts are related to each other by a parameter g: MBUS = qMBn

This parameter g is one of the centerpieces of our analysis

-1

and its different treatment crucial for any evaluation of the
differences between a fixed exchanae rate or a free exchange
rate system. This parameter g also tells us something about
the approximate size of fhe two countries involved and thus

a variation of the initial g will tell us something about

the relationship of countries that vary in size.

Before the consegquences of fixed exchange rates for our model
and our parameter q can be analyzed, the factors determining
exchange rates have to be established. For the exchange rate

of all other currencies to dollars is determined bv the three

. D D . D
lUS' iED’ and ln -7

by the ratio of that part of the volume of world trade carried

interest rates by the policv parameter g;
through in dollars to the total volume of world trade WTS/WT,
this ratio represents a proxy variable for changes in the
productivity of the two currencies as means of transaction;

the ratio of the yield on real capital in the USA to the vield
on real capital outside the USA nUS/nn_l; the ratio of an

index of rates on US financial assets not traded on the bank
credit market to an index of rates of non-US financial assets
not traded on the bank credit market igs/ig—l; the ratio of

non-US prices of current non-US output to US prices of

....6..



US current output p and by a speculation parameter

n-1/Puys’
Spec. This dependence could be stated in the following way,
whereby the sign of the derivative of the exchange rate

function with respect to each of the arguments is stated

above the equation:

T+ + - - + + + + +
2 )
S_¢fyp o D WI™ nyg  dgg  Ppg
us’ “ED’ “n-1' v T P To f » Spec
h-1 'n-1 Pus
Changes in g in which we ar- ~.inly interested represent

nothinq-more than changes in the relative supply of dollars

to non-dollars by central banks. If the Fed for example in-
creases the US monetary base while all other centfal banks
keep their bases constant, this just means that the Fed

poured additional dollars into the system. This will ceftainly
increase the total quantity of dollars traded, while the

total amount of non-dollars traded remained about the same,

so that the relative price between dollars and non-dollars
changes in favor to non-dollars. Thus g represents a very
effective tool for central banks to foster exchange rates

and to offset other influences 1if wanted.

Also we can now work out very briefly the main differences
between a free exchange rate and a fixed exchange rate system.
In a free exchange rate system central banks fix the relative
size of the quantities denominated in different currencies

and influence or control in this way exchange rates. Because
each central bank controls the quantity of one currency and
because the exchange rate will.only be determinedAif all
guantities are fixed it might be quite possible that central

- 7 -



banks never end up with a desired exchange rate, especially
if theybtry to counteract each others measures to reach a
certain exchange rate and are not so much oriented on domestic

affairs.

In a fixed exchange rate system central banks fix the relative
prices between currencies and thus should be willing to accept
the.consequénces-that result out of such a step. They have no
control anymore of the relative guantities or of g and have

to reiy on SDR's and possibly unlimited intercentralbank-~credit-
lines. In a fixed exchange rate system g becomes an endogeneous
variable, depending on all the variables that would otherwise

influence the exchange rate.

In our model g will thus be determined in the following way:

+ + - + + + + +
‘ g . O
p .o ,p, " My lys Pny
qg=49 i r 1 ’ i 1! [} ’ ’ ,Spec
Uus ED n-1 WT n io
n-1 -n-1 Pus

This means that in a fixed exchange rate system, we can either
control MB . or MB_ _,, but not their relative size. The stable-
ness of this system depends very much on the willingness of

different central banks to cooperate.

This willingness seems to have been not very effective in the
past if we count all the instances at which exchange rates

were changed and consider the political noises that went with
it. It is quite likely that it was - with a few exceptions -
the strongest whenever it was not needed and exchange rates
would have remained about the same anyhow. In these periods

4% would have mattered little, if we would have been on a fixed

- 8 -



or flexible exchange rate system. But this is an empirical
question that depends espeéially on the development of g
and the monetary streams from one country to another which

we cannot answer right here.

If the above hypotheses, however, could be supported then it
would explain té a great extent next information and adaption
process,why the European central banks were rather successful
in the past in "Controlling" their respective bases and the
empirical studies so far'about the controllability of the
monetary base .in countries highly dependent on foreign in-
fluences would be not very conclusive for the general question
of the controllability of the monetary base in such countries
within a fixed éxchange rate system 2). Given this framework
it is probably much lower and exists only in the very short
run, if we do not just mean with controlling that changes in
the foreign assét components of a national base can be offset
by corresponding changes in the domestic source components

as long as we have something to offset with and as long as

the other central bank is willing it accept this offsetting

policy.

A similar problem existé with ﬁesting empirically hypotheses
about the international transmission of business cycles within
a fixed exchange rate system. If our hypothesis is for example
that instabilities are mainly the result of monetary policy 3),
then an empirical study of this is here even further complica-
ted by the gquite many different transmission mechanisms. Even
if the dependence is gquite strong, simple testing may not re-

veal this strong dependence 4).



One possibility would be that g remains constant in the short
and long ruﬁ. Then we should notice parallel movements in the
business cycles. Another would be that either country one or
country two always adjusts its monetary base, if the initial
equilibrium is disturbed by the other country. Then we should
notice_that business cycles are lagged and always initiated

by the country which first disturbs the equilibrium.g. A
further possibility would be that each country adjusts its
base to a certain dégree if the zyguilibrium has been disturbed
by one or the other country. The most 1ikely:case, however,
will be that we had a combination of all abo;e mentioned
possihilities, so that it should be rather complicated to work
out a clear pattern of the dependence between business cycles
in different countr;es, even if we would not face the additional

problem of revaluations.

II. The Simple Model

A. Basic Relations
1. The Development of the International Monetary Base

In the following the IMB will be derived in a similar way

as a monetary base for an individual countfy from the consoli-
dated balance-sheet statements of all monetary aﬁthbrities
involved in creating base money be it a central bank, a

Treasury Department or an international institution as the IMF.

To develop this concept of an IMB we should be able to demon-

strate:
....lo..
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a) that changes in the composition of our IMB have ﬁo or only
very little effect on any parameter determined by the behavior
of the public or by banks; b) that all operations which are ex-
cluded through the definition of the IMB like the establishment
of intercentralbank credit lines and SDR's have no or little
effect on any behavioral.parameter of our system; c¢) that
increases or decreases of the IMB have very decisive effects
don the parameters determined by the public and by banks;

d) that the size of the IMB c¢an *u controlled by the monetary
authorities, be it through direct measures or by offsetting

the undesired growth of components that are not directly con- .

trollable.

To simplify things we assume that the various monetary bases
for individual countries are already derived from the con-
solidated balance-sheet statements of central banks and of
tﬁe different Treasury departments. Further we assume for the
moment that we have only one world currency or what would be
the same that all national currencies can be aggregated into
a composite currency that has the same porperties as a single
currency. The only thing that then has to be done to arrive
at an IMB is to aggregate all national monetary bases (MB)

into a single one. Intercentralbank credits will cancel out

against each other and we arrive at the following sources base:
IMB™ = G+ S + A + D
The sources base thus consists of the total gold stock G of

central banks, of all securities in the portfolioc of central

- 11 -~



banks, of all advances granted to commercial banks, and all
deposits with commercial banks that are held by the various
central banks. This last itek?especially of interest. It con-
sists of those aésets the various centr;l banks hold with .
foreign commercial banks and which they consider as a part

of their international reserves. If all‘these deposits at
foreign banks e. g. with US commercial banks or with Euro-
dollar banks would be reduced to zero - a guite reasonable
step in a world with just one <-~atral bank - and one single
currency - our IMB would be nothing else than a national
monetary base for the whole world, though the costs of advances
might still differ as much from one region or nation to another
as they do now. Because we are interested in the following

in a model as simple as possible, the two components A and

DCB will be neglected in our further analysis.

Though -~ as we have seen - the construction of an IMB differs
from an individual MB concept with respect to the sources
base, this is not the case with respect to the allocation of
base money by commercial banks and by the public. The uses

base can therefore be stated as follows:
iMBY = R + C.

It consists of the aggregated required and excess reserves

and the total currency in the hands of the public.



2. The Decomposition of the IMB into Two Basic Components

If exchange rates of different currencies are introduced the

IMB has to be decomposed. Otherwise our figrst test criterion
will be violated. If we have to deal with two currencies then
the IMBvis decomposed into the monetary base of one individual
country and the composite monetary base of all other cduntries.
A_conseqﬁenée of this step, however, is that instead of dealing
witﬁ oné central bank, one bank r. system, and one set of public
two sets of each have now to be analyzed simultaneously, a
problem not encountered in the analysis of an individual country.
Essential for its solution will be the parameter gq that is

defined ‘as MBUS/MBn and allows to express the IMB in either

~1°

MB or MBn IMB = (1 + q) MBn

us -1° -1
The US monetary base and the composite base of all other coun-
tries are defined as follows:

s _ Fed Fed Fed
MBys = Sys * Sys * Sn-1 * NPem
The sources base of the USA consists of the gold stock of the
Fed, of all US and foreign securities in the portfolio of the
Fed, and of the net position of the Fed against all other

central banks, a component that would net out if we would de-

rive the IMB.

- CB
MBp -1 = CGpoy * 577, ¢+ SO 4 npCB

uUs Fed

- l3h
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The sources base of all other countries consists of the total
stock of gold of the respective central banks, all domestic
and US securities in their portfolios, and of the net position
of all other central banks against the Fed, a component that
is of the same absolute size as the corresponding component

in the US base, but enters with just the opposite sign.
MY = +C
Us P‘(JS us

The uses base of the USA consists very simply of the total
required and excess reserves of the US banking system and the
total US currency in the hands of the US public. For simplicity

reasons it is assumed that nobody else will hold any US currency.

In an analogue way the uses base of all other countries consists
of the total required and excess reserves of the n-1 banking
system and the total n—l—currency in the hands of the non-US
public. As in the case of an individual country the sources

side and the uses side of each of the two monetary bases have

to be equal and we can thus write:

s _ .U

MByg = MByg (1)
S _ urU

we,_, = msl_ (1Y)

- 14 -
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As we have already established in a fixed exchange rate
system only one of the two major components of our IMB can

be completely controlled while the other is determined by the

S -1
- For q the following already discussed relationships hold in a

model. We thus can control either MBU or MBn , but not q.

fixed exchange rate system:

MByg = @ MB (2)
+ + - + + + + +
, I3 Ne) _
q=aqfil., 12, iP = us . Zus | n-a Spec (3)
) - v — v
us’ *ED’ ‘n-1" T = o '3

In a fixed exchange rate system all quahtities can easily

be stated in one currency by just multiplying all quantities
denominated in different currencies by the respective
exchange rate. In our analysis all quantities will be expressed

in dollars. Our analysis thus implies the following relationship:
e” = e (4)

e represents a policy parameter that fixes the spot rate of
all other currencies to dollars.
B. The Analysis of the Behavior of the Two Banking Systems.

1. The consolidated balance sheet statement of the US banking

system.

RUS + EA us = D + D + D (5)
- 15 -



2. The consolidated balance sheet statement of the n-1-banking

system.
B p P P
n-1 _ n-1 n-1 uUs
Ri-1 ¥ Dyg = + EBgp + EA,_, = D" + Dgp + Dgp (6)

As easily can be seen from the two statements the US banking
system simply divides its assets into two components: Reserves
and earning assets, both denominated in dollars. The n-1 banking

system, however, has to decid:z | ~; much it wants to allocate

to reserves denominated in domestic currency Rn to dollar

Bh-1

Us

denominated in domestic currency, and to earning assets denomi-

-1 !

deposits held with the US banking system D , to earning assets

nated in dollars.

3. The asset allocation if the US banking system.

a) The allocation of total reserves

P P B
- us n-1 n-1 :
Rus = Tus ( Pys  * Pys  * Dys ) (7

( ) (8)

vs - Tus ‘tus

The US reserve ratio depends negatively on the US credit

market interest rate.

b) The allocation of required reserves

P P B
r _ .r Us n-1 n-1
Rys = Tus (Dus * Dys ~ * Dyg ) (9)



c)

For simplicity reasons we assume that the US banking
system is confronted with just one single reserve rate
for all deposits. This reserve rate represents a policy

parameter of the Fed.

The allocation of excess reserves

p p B
e _ e Us n-1 n-1
Rys = Tus (DUS + Dyg  * Dyg ) (10)
e _ e N
rys = Tys (iys) (11)

The excess reserve ratioof the US banking systems

depends negatively on the US credit interest rate.

4. The asset allocation of the n-1l-banking system.

a)

b)

The allocation of total domestic reserves

P p p
- n-1 n—-1 us :
Rh-1 = Th- (Dn-l * Dgp © * Dyp ) (12)
Th-1 = Tn-1 Gp-yr igpe SW) (13)

The n-l-reserve ratio depends negatively on the domestic
credit market interest rate, negatively on the ED credit
market interest rate, and also negativley on the swap

rate.

The allocation of required reserves

P P

P
r _ .r n-1 n-1 Us
Rp-1 ¥ Tn-1 (Dn—l *DPgp  * Pep ) (14)
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Because of different reserve requirements for domestic

and ED deposits, we further get:

r r P_ . '
1 1 n-1
Ry T rn-.l(Dn-l ) (15)
r r p P ‘
2 _ 2 n-1 Us
Ro_1 = Thy (DED + Dpop ) and (16)
rr = rrl u + rr2 v
n-1 n-1 n-1 (17)
DPn—l Dpn—l + DPUS
n-1 ED ED
if u-= and v =
P P P P P
n-1 n-1 Us _ n-1 ‘n-1 us
Di-1 * Pgp  * Dpp Ph-1” ¥ Pgp © * Pyp
'ri r,
r.-1 and r _, are both policy parameters.

c)

a)

The allocation of excess reserves held in domestic

currency
P P P
e _ e n-1 n-1 Uus
Rn—l = Th-1 (Dn—l + DED + DED ) (18)
e _ _e - - - '
Th-1 T Tn-1 (in—l' iED' sw) . (19)

The domestic currency excess reserve ratio depends
negatively on the domestic credit market interest rate,

negatively on the ED credit market interest rate, and

also negatively on the swap rate.

The allocation of dollar deposits or dollar reserves

held with the US banking system
_18..




e)

B p P P

sn-1 _ D n-1 n-1 us

D; =r Do_, +Dpy "+ Dy (20)
- _ +

‘D _ D .

The dollar excess reserve ratio depends.as the domestic

éprrency reserve ratio negatively on the domestic credit

@arket interest rate and ED credit market interest rate,

 but positively on the swap rate.

The allocation of earning assets

EA = CEA _ - (22)
. n- .

+ - - -

c=2c (in-l' iED' sw, Spec) (23)

. The earning asset ratio depends positively on the

‘domestic credit market interest rate and negatively

on the ED credit interest rate and on the swap rate.

C. Public's Asset Allocation

1. The US public

To ar;ive at definite derivatives with respect to the variables
determining the US public’s asset allocation, we first state
the rélationshipgthat determine the individual asset components
of thé US public and then establish and substantiate the

corresponding order conditions.



- - + - 4+
p
DPUS =f |1 i 1D , 4P y %8 wPUS
us 1| ‘us’ *Ep’ ‘us’ “ED’ TP "
Yp
- - - + + +
p | Pus p
0.9 - ¢ [i i 4D, 4P X~ US
ED 2 |*us’ "Ep’ ‘us’ “Ep’ B’
- p P
us . us
E (Dgp ,llUs)< E (DUS , ius)
P p
us . us
E (Dyg + igp) <E (Dpp ¢ igp)
P P
] _DPUS y US P DPUS ¢ US
Pys * 7P ED ' TP
¢ US ¢ US
P P

E ( ngs, wPUS) {E (Dggs, W US
These 6rder conditions imply that the assets of that market
where the particular interest rate is determined show a higher
interest elasticity than assets from other markets and that

ED assets of the US public show in general a higher wealth
elasticity than the corresponding domestic assets in domestic
currency. The argument for this latter order condition runs

as follows: it requires substantial wealth to participate in
the ED market, a requirement that is not prevalent for US
citizens at their domestic market. In a similar way it seems .
also gquite reasonable that US depositors at the EDM show a |

higher sensitivity in their asset allocation with respect to

- 20 wa
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— JPus, Fus
changes in Y /YP than ordinary US citizens that hold

almost only US deposits.

According tothe corresponding order conditions above we get

the following relationship with respect to the asset allocation

of the US public:

P P
Dya = d Do° | (24)
P ‘
. i Us P
D . D Y s
d = d(iUS' iED' iUS' lED' P W U ) (25)
YPUS

The deposit ratio of the US public depends negatively on the
US credit market interest rate, the ED deposit rate, the ratio

of current income to permanent income, the nonhuman real wealth

of the US publicland positively on the ED credit market interest

rate and the US deposit rate.

P P
us + D US) (26)

Cuos = ¥ys (Pys ED

US us

For simplicity reasons we assume that the US currency ratio

is constant.

- 21 -
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2. The n-1-public

To arriQe at definite derivatives with respect to the
variables determining the non-US public's asset allocation,
we first state - and just in the same way as we did with
respect to the US public - the relationships that determine
the individual asset components of the non-US public and

then we establish and substantiate the corresponding order

conditions:
- - - - - + ~ + +
- P
p n-1 p
n-1 _ D D . D Y n-1
Dh-1 £3 (iUS’ lppr th-1 1ys’ tepr ip-yr W 0 W
¢ D=1
P
- - - - + - + + +
P P P
n-1 _ . D D .D n-1 n-1
Pgp = B4 (ius, ‘gp’ in-17 tyss lppr in-yr SV X r W )
n-1
¥p
- - - + - - + + +
P Ph-1 P
n-1 _ . . D D .D Y n-1
Dys = = f5 {iys’ ‘ep’ in-1v tus’ lep’ tTp-rr SW I W
Yp
Pn-l Ph-1 Pn-1
E(Dyg s iyg) > E(Dgp *v iyg) > EAD 37/ iyg)
P P P
n-1 . n-1 . n-1 .
E(Dgp ~r igp) > EDyg " ipp) > E(D 17y ipp)
n-1 P P
E(D__,", i __ n-1 n-1
1 n-1) > E(Dg~ ", 1) >’E(DUS pigy)

_22...
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p P P
'n-1 D n-1 ,D - n-1 D
E(Dya ©s igg) 2 E(@gh 1, 150> E(B 1%, 100)
P p P
; n-1 .D n-1 D n-1 .D
E(Dgp » igp)~ E(Dyg » ipp) > E(DTYY, ipp)
:
p P P
n-1 D n-1 D n-1 D
BTN dp ) 7 By 4 ) 7 EDyg A,
Pn-1 Pn-l
E“DED r SW) > E(Dyg ~+ SW)

Pn-l Pn--l Pn-l ’ Pn—l Pn—l Pn-l
E(D 0" s W) > B, W) > E( 2T, W T

P P P
] Dpn_l g P71 - Dpn_l ¢ n-1 _ Dpn_l ¢ n-l
ED ' P us ' P e n-1 ' P
v n-1 v n-1 v n-1
p p p

The first three rows of order conditions imply that the assets
of that market where the particular interestkrate is determined
show a higher interest elasticity than assets from other markets
and that the assets placed at the ED market show a higher inter-
est elasticity than assets of markets where the particular

interest rate in guestion is not determined.

The next three rows imply that an asset shows a higher elasti-
city with its own price than other asseté with respect to
this price. We further assumed as above that EDM assets show

a higher interest elasticity than the corresponding assets

- 23 -
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of markets. where the particular interest rate in question

is not determined. The reason for this being that ED are

usually traded in large sums and by professional depositors

of large companies and this with low information and trans-

action cost per unit currency, so that already small interest

rate changes somewhere else in the world will induce them to

shift their assets.

The seventh row implies that ED deposits show a higher elasti-
city'with regafd to swap rate changes than dollar deposits
held with US commercial banks. The arguments for this order
condition runs in the same way as for some others already
vestablished ones: ED participants are guite sensitive to small
changes in any cost elements, mainly bcause of the high sums

involved.

The eighth row implies that ED assets show in general a higher
wealth elasticity than the corresponding dollar assets with

US commercial banks and these again show a higher

wealth elasticity than the corresponding domestic assetsvin
domestic currency. The reason for this is that it requires
already a substantial wealth level to participate in foreign
currency markets and it requires even a moré substantial wealth
position to participate in the ED market, a requiremént that

is not prevalent to this ektent at the domestic market. Similar
arguments hold for the last row. ED depositors react more
sensitively with respect to changes of the tfansitory income
than depositors at the US market and at the domestic market,
and this in that order. They face gquite generally lower infor-

mation, adaption, and transaction costs. - 24 -
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According to the corresponding order conditions above we get
the following relationship with respect to the asset allocation

of the non-US public:

P - p P

n-1 _ . n-1 n-1 '
Doy” =4y (Pgp =+ Dyg ) (27)
+ + - - - + - - -
| P
n-1 p
_ - D .D D Y n-1
dy = 43 { tus’ Lep’ tn-1 tus’ tepr in-1v SWe 1 w (28)
v |
I

This réiio,depends positively on the US credit market interest
rate, tﬁe ED credit market interest rate, the n-1 deposit rate,
and negatively on the n-1 credit market interest rate, the

US deposit rate, the ED deposit rate, the swap rate, the ratio

of current income to permanent income, and on nonhuman wealth.

Pn-1 Pn-l
Dys = = 93Pgp (29)
-~ + + + - + - - ~
. o
n-1 p
_ . D D D Y n-1
dy = dy (1ys’ Yep’ *n-17 tus’ ‘ep’ tn-1r SV Fo0 W (30)
. ¢ n-1
p

This ratio depends positively on the ED credit market interest
rate, the n-1 credit market interest rate, the US deposit rate,
the n-1 deposit rate, and negativley on the US credit market
interest rate, the ED deposit rate, the swap rate, the ratio
of current income to permanent income, and on nonhuman real

wealth. - 25 -
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: P '
_ou n-1 n-1 n-1
Cn-l "kﬁ—l (D + D + D ) : (31)
For simplicity reasons we assume the n-1 currency ratio is

constant.

D. The:Supply of Earning Assets .

L= + + + + + + +
' P P
v n-1 ¥ Uus PUS Pn__.1
i ’- i YT T Ty W [4 1) 1 SW,
ED n-1 P P
v n-1 Y Uus
P P
+ - + + + + .
Prcs P 19, 1° n n (32)
Uus’ *n-1'" “US’ "n~-1' "US’' "'n-1 ~

The.supply of earning assets to the US banking system depends

positively on the ED credit market interest rate, the n-1
creditfmarket interest rate, the ratio of current income of

the n-i public to permanent income of the n-1 public, the

ratioffo current income of the US public to permanent income -

of the US public, the nanhuman real wealth of the US public, -

the nonhuman  real wealth of the n-1 public,.the swap rate,
the US prices of current US output, an index of rates on |
US financial assets not traded on the bank credit market,
an index of rates on non-US financial assets in the USA, the

yield on real capital outside the USA, and negatively on the.

1
{
|

us credit market interest rate and on the n-1 prices of current

non-US output.

- 26 -
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+ - + + + + + +
P P
n-1 Us P P
P _ Y Y US -1
EAgp = Sgp (us’ iep’ n-r B B0 WO W Sy
¥ n-1 y us
P P
+ - + + + +
(o] (o]
Pys’ Pn-1’ tus’ in-17 Pus’ Pn-a (33)

The supply of ED earning assets depends on the same variables
as the supply of earning assets to the US banking éystem and
in the same way, except for two cases: The supply of ED
earning assets depends positivz!, on the US credit market

interest rate and negatively on the ED credit market interest

rate.
+ + - + + - - +
p
n-1 P
P Y n-1
EAp-1 = Sp-1 [tus’ *ep’ tn-rv 1 w » SWr Pygr Ppoyv
Yp
+ + + +
. O (o]
lys’ 1p-17 Pys’ Pp-y (34)

The supply of non-dollar assets t0 the n-1 banking system
depends positively on the US credit market interest rate, the
ED credit market interest rate, an index for transitory income
of the non-US public, the nonhuman real wealth of the non-US
public, US prices of current output, n-1 prices of current
non-US output, an index of rates on US financial assets not
traded on the bank credit market, an index of rates on non-US
financial assets not traded on the bank credit market, the

vield on real capital in the USA, the yield on capital outside

_27_
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the USA, the swap rate, and the US prices of current US

output.

E. The Determination of Deposit Interest Rates
+ -

D D

ii = i SwW) (35)

us = tus us’
The US deposit rate depends posi*ively on the US crediﬁ market
interest rate and negatively on the swap rate.

v _

i =1 (i sSw) _ (36)

ED’
The ED deposit rate depends positively on the ED credit market
interest rate and negatively on the swap rate.

+ +

i =i (1 SW) (37)

n-1’

The n~1 deposit rate depends positively on the n-1 credit

market interest rate and on the swap rate.

P P

, Us n-1
F. The Relationship Between DED and DED
Pn—l PUS
To find a reasonable relationship between DED and DED is

a quite bothersome task and can only be achieved if we take

into account all the parameters we have already introduced.

_.28...
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P P
First we express the US monetary base in DEgS and DEg*l:
T P 7 P
_ | D us D] n-1
MBug = Tyg l}d + rP) D 0% « [dz + (1 +d +dd,) 0 oo ]
PUS

+ k (1L + d) D

us (1)

ED

Next we express the combined other monetary bases in the

same way:
P P
- n-1 Us
MBn—l =T ., [(1 + d1 + dldz) DED + DED ‘]
Pn—l
L
+ kn—l (1 + d1 + d2 + dldz) DED (2»)
By expressing MB__, in MB and substituting (1') into (2')
P Us Pn—l
Uus n-1
we solve for DED and DED :
DPUS ) (rn_1 + kn-l)(l + dl + dldz) + kn—ldz
ED 1 D
q [&US (d+ r7) + kyo (1 + dz) X1
-1 r [d + rD (1 + &, + 4.4 {} P
q "US 2 1 172 D n-1
ED
P P
Us n-1 '
DED d5 DED (3")
+ + - ¥ + ¥ + - - -
Pn-l
= D . D D Y
dS dS iUS’ 1ep’ in--l' iUS' lED' in-—l' kn—l' kUS' SWr =5
Y n-1
+ + - + + + + + P
PUS P 2 p n i°
Y W US’ W n—l’ WT , n—l, US' US' Spec
Pus WT n i°
Y pUS n-1 "n-1 - 29 -
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The above stated signs of the derivatives of the variables

that determine d_. are derived in Appendix A with the help

5
of order conditions. In those cases where it is difficult to
justify the final order conditions for the determination of

a special sign, ngggﬁggﬁg%gi}%tgﬁi/further analysis we consider
first the most likeiy siéh and then in a second step we also
check the other possibility and its consequences for the model.
The instances where we will have to proceed in this way can

be identified in the equation zhcwve by the signs + or + ordered

in such a wayv that the first sign always represents the most

likely case. -

G. The Complete Model

1. The definition of money.

p p
_ Pys US
Mys = Dys * Pep (38)
p p p
_ n-1 n-1 n-1 oo
Mi-1 = Pp-y * Dgp  * Dyg (39)

2. The equilibrium conditions for the three credit markets.

EAyg = EAyg (40)

EAY = E | (41)
ED AED

AP - g (42)
n-1 n-1
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3. The complete model consists out of 42 equations and

thus 42 endogenous variables can be determined:

r r

' r r 1 2 e e
Mys® Ma-17 Rusr Ba-17 Rust Rp-1r Ra-1r Ru-yr Ryst Rp-yv
B P P P P
n-1 Us n-1 n-1 n-1 _
Dys * Pgp r Ppay v Dys + Pgp "+ Cygr Cpeoyr EBygr EBgpy
P P p , D .D .D
EAn-l’ EAUS' EAED’ EAn—l' MBUS or MBn—l’ iUS' iED’ lh-1"

' r e e
tyst tgpr ip-yr 9r v dyy dyr Tugr Ty Ty Tugr Yoo
P
d s us
r, ey Dyg

4. The two central banks control the following parameters:

r r1 r2
MB or MBU rUS' rn—l' n-1

n-1 €

S'

5. Other exogenous variables are:

p P__ o

Pos Pn-1 y US y Bl wr? Ppoy fws  iys

W ' W ' P ’ ) r SW, —, ’ P » Spec,
us n-1 WT pUS Nh-1 10

(o] . O
kn-17 ¥us’ Pys’ Pn-1’ luys’ in-1’ "ys’ Pn-1

6. Because we are mainly interested in the determination of

p
the following 10 endogenous variables: M__, M , D US,
p . Us n-1 ED
n—
DED » EAygy EAED’ EA__yv the model is reduced to 10 equa-

tions that will determine those endogenous variables and

the three interested rates. - 31 -
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7. The Eurodollar deposit multiplier

Out of the equations (1'), (2'), and (%') in F. we

receive
o US _ 2 4
ED D D, .
d5éfoS(d+r ) +kyg(1+4) 7 + rpg/As+r  (M4d,+d,4,)7
or
oUS _ ds
ED ° | y
(rp_q+ky ) (M+dg+dgdn) + &y qdp + T o
Fua 1
(r 4tk _4)(M+d +d,d5) + k) 4d5 + _3;_ T4
Fos Pna_ 1+ dg
ED © “ED ~ A
<rn—’]+kn—’l ) ( 1+d, +d1d2>+kn—1d2+ﬁg T, 4
or
P, P 1T+ d
Us n-1_ 2
Dgp,+ Dgp =

_.)2
7
—_ -

d515ﬁs(d+rD)+kUS(1+d27;ruséaé+rD(1+d1+d1d227

MBn—ﬂ

(44)

MBn—ﬂ

MByg



8. The two money market multipliers

q (1+4d)
dg rUS(d+r')+kUS(4+d);7 + rUSZfa2+r (1+d1+d1d2)_7
(45)
(1+d2)(1+d1)
M = MB
(rp_q+ky_4)(M4d+dgd5) + Ky qdp + "Hg'rn—ﬂ
(46)
9. The three credit market multipliers
a) if MByg is exogenous
(1=r0)/de(a+1P) + dy + TP(A4d,+d,d5) 7
) ~Tyg/L g P q*+dqdp)
Ehys = > 5 MByg
: dg/ ryg(der ) +kyg(14d) 7 + ryg/ dorr  (14+d4+d,445) 7
d-(1-r —rD)(1+d +d,4~ +d.)
EA.. = 5' " "n-1 1% g o
ED ~ Us

q(1+c)[é5éih_qd2 + (rn_qfkn_q)(1+d1+dngl7 + rn_i]

| D
cdc(1-r. -7 )(1+d,+4,d-+d:)
EA - 5 n-~"1 171275 , MBUc
n-1 [y
q(1+c)‘d5£E£_qd2 + (ry_qtk,_q)(1+d 44,3507 + rnJE]

..)5_



b)

EAys

EA

or

1}

if MB

- 33 -

is exogenous

n--1

n-"1
q(ﬂ-rUS)[Ta5(d+rD) +d, + rD(1+d1+d1d2)_7' -
n-1
a rUS(d+rD)+kUS(1+d)_7 + rUs[T32+rD(1+d1+d1d2)_7
dc(1=r,. A=TP)(14d,+d, A +dc)
5% "“n-1 17172775
» _ MBn—1
(1+0)Yé5[§£_1d2 + (rn_1+kn_1)(1+d1+d1d227'+ rn_{]
cd5(1—rn_d-rD)(1+d1+dqd2+d5)
MBn—1
(1+C)Eé¥@§b4d2 + (ry_q+k, ) (144,444,857 + rn;E]
= agp MBy_4 (48)
a, 4B (49)

10, "The determination of interest rates in the three markets

2ys(iggsigprinqr--e) My q = sygliyssigpsipas---) (50

- B4 -



agpliygsippsip qreee) MBy_q = sppliggigpsiy_q00-.) (51

an-1{iggsigprin qsee MBy_q = 5y q{iggsigpsin 45--0) (52)

The solution patterns for the three credit market interest

rates can now be derived from the three equations above and
' - P P
inserted into the expressions describing DEgS, DEg'q, M

Mygs Ebygs Ehgp, and EA) .

n-1?

III. The Solution for Equilibrium Values of the Three Credit

Market Interest Rates

A, If we assume that the public's supply of earning assets
to commercial banks is also linear in the logarithms of
the variables we can write the demand and supply functions

in the following way:
P . . . \ .
log EAED = E(SED,IED) log igp + E(SED,lUS) log igg + E(SED’ln—ﬂ)

M .
log i _4 + EE(SED’Vt) log V, (1)
{:4
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log EAED

log'EAgS

log EAUS

log EAn_1=

log MB,_, + E(aED,iED) log ipp + E(aED,iUS) log iyg

P

E(aED?in—ﬂ) log i _4 +§ E(aED,Wk) log Wy (2)
=1

E(SUS,iED) log iED + E(sUS,iUS) log iUS +

: "
E(SUS’in-ﬂ) log i, 4 +E E(SUS,Ti) log T, (3)
' azAm

log 1B, 4 + E(eyg,igp) log igp + Elayg,iyg) 108 iyg

° .
E(aUS’in-ﬂ) log i, 4 + E E(aUS,Xl) log Xy (4)
=1

E(sy_qsigp) 108 igp + E(s,_4qsigg) log iyg +

ﬁ

, E(sn_ﬂ’in_ﬂ) log i _4 + E E(Sn-ﬂ’Uu) log Uu (5)

log EA, 4=

In the above equations Vt’ wk, T.

u= 1|

log MB,_, + E(a,_4>igp) log igp + E(an—ﬂ’iUS) log iyg

)
+ E(an_q’in-4> log i, 4 +-Z:;(an_q,zr) log Zr‘ (6)
=1

1 Xl, Uu’ and Zr'represent

all variables that are exogenous in our model and which we

have already discussed.

- 36 -



B. To simplify our further denotation and also our further

analysis we define:

i
=g

1. E(agy,igp) - E(sgpsigp) = Agp
E(sgpsigg) - Elagpiigg) = 44

E(sgpsin.q) - Blagpiin q) = 45

g

E(sygrina) = Elaggsin q) = &y

5. E(ay_q»ip 4) < E(s,_q2i, 4) = A
E(sy_q.igp) - E(ay_prigp) = 45

E(sp_q»igg) - Bley_qiigg)

f
i
()]

C. The solution

1. Out of (1) and (2) follows
- 37 -



o

1 . .

log igp = T A 108 igg + Aplog in_q * z;%(sED,Vt)log A
-4

P
~ Y Bagy ¥y )108 Wy - 108 Myq )
X=1 :

2. Dut of (%) and (4) follows

»
: 1 . :
log lUS = -TA:GE- A5logt'lED -+ Allog ln_,] + E‘(SUS,Ti)lOg Ti
A=

°

- z;?(aUS,Xl)log X, - log MB_, (8)

2, Out of (5) and (6) follows

4 1 ‘
log ipq = T 45108 igp + Aglog igg *+ Y E(s,_q5Uy) 108 Uy
u=1

$
- EZE(an_q,Zr) log Z,. - MBy_4 (9)
T=1

4. Out of (7),(8), and (9) we solve for the three equilibrium
credit market interest rates whereby

4
K + A, 4Aqbs + hyghobs
Ayghp_q — Bude

log iED =

App(1 -

- 38 -
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Aygho + Ap_q8q + B44y

+ A2A6 bt
) log MB__, + ZE(SED,Vt)log v

-(1 + .
Aushn-1 — Aahe by
| 4 ' . “
A_A + A~A
- EE(a W )log W, + 1" n-1 2 6 EE( SUS,Ti)log Ti -
ED k k A - AA 4:4
=4 - Ayshpg 36
Aghy + Ayghs q

0 ’
.} Eayg,X))log Xy + i W
I ToAyghnoa - Aufe | wed :

V=4

S : | |
Y E(a,_,+2.)1og zs (10)

1

K + Agphuhe + AL A4, )
Apphn-q = Aohg

Ayg (1 -

AcA, + A A, + AoA, + AA "
ED 4 nt 2 20 %2 )logMB_, + ) E(syg,T;)logl,

ApoK . - ASA n= ; Tt
ED n—’l : 2 5 4:1 .

-(1 +

b .
A A, + A A ™
n-1 4 ;
- EE(BUS’X1>108 X + 2 2 (E E(SED’Vt) log Vy

1=1 AppAn_1 = Aohs Vieq
0 .
A A, + AA q
ED 4 2h3 — ,
- E E(aED,wk)log Wk\) + - w ( E E(Sn-’l’Uu) log U,
o - A ohs \ wo,

D n-1

B

5 ;
- ZE(an_,l,Zr)log % (11)

Nz=A
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1
K + AUSA2A5 + AEDA4A6
Apphus = A48z

log i,.19 =

A, (1=

A + A A- + AAL + A_A
~-(1 + AUS5_ ED 6 12 56 Yy 10g MB,_, +
Apphys — 4483
1 $ Aohs + ALA
K ED"6 * "1°5
ZE(sn_,),Uu) log U, - ZE(an__,],Zr)log Z, + - —
=1 ) =1 EDUS ~ 1 %

" o ' Anche + AZA

E E(s;a,T:)log T. - EE(a ,X.)log X, | + US> 25
L Us* i i : UsS*™1 1 A - AA
= Lt Epfus ~ 4483

At e——

wm ™
<E(sm,vt)1og Ve - YE(agp,W,)log wg (12)

+=1 : }=1

D. A short outlook for further analysis

If we assume for the moment - what seems very likely - that
all As are positive and that AED) Ays App? AE,AEDv AB’AED> A4,

AED> As’ AED7 A6, AUS> A/‘, AUS>A2,...,8D.(1 A-n_/‘> A/‘,Qoo, We

can make for example the following statements:

K + A, _qhihs + Ayghohs
1. If Ky =
ED ok AL
Ayshn-1 = A4bg

\

and KED Z. 1 then

- 40 -
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an increase in MB will have a negative effect on the

n--1
ED credit market interest rate. The more Ky, approaches 1

Aygho tohp_abq v Aohg + Ady

AUSA

and the larger

= Bgp

n-1 = fube
-the stronger will be the effect of a change in MBn—1 on the

ED credit market interest rate.

2. If Kgp> 1 then an increase in MB, 4 will have a positive

effect on the ED credit market interst rate. The larger By

and the more,KED approaches 1 the stronger will be the effect

of a change in MBn_q on the ED credit market interest rate.

3. Similar relationships could also be established for

iUS and i

n-1

4, In a next step we could work out further conditions for
different effects of a change in MBn_4 on all three credit

market interest rates,

5. Further we have ample possibilities to work out the different
effects of changes in our exogenous variables on all three

credit market interest rates.
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6.

I .

One could further check what difference it makes in a

fixed exchange rate system if not I"IBn_,l is considered as

exogenous but MBjg.

Footnotes’
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Wirtschaftswissenschaftep der Universitat Konstanz, Nr., 14,
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dionship between the Ratio d. and its Determinants

5

£y our further analysis, we first derive the most
&gpéctive signs fér all arguments that enter our‘

d5 consisting of a wholevset of different
fts and variables. To accomplish that we have to
;certéin order conditions and to interprete ;hem.
iléviated somewhat by the fact that we have‘alréady'
iori knowledge about the probable absolute size of

onents. This knowledge could be summarized as follows:

<1, P <1, r

. 7 -
Loy <L @<l kyg 7ryge k70 0 kyg T Ty Ky > g
P <r ;rD(r .

Us

er simplification and to make it easier for the reader
to check for himself some of the order conditions, we will first
establighithe needed order conditions mainly with the implicit
help of?é.numerical example which fulfills all the restrictions
above aéa'tells us something about the exact absolute size of
the ratfoé in guestion. I£ could be interpreted as a possible
set of figures that could have prevailed or could prevail some-~
times iggthe future for a short moment of time. To work out:

differLﬁx consequences of the model, we will then vary especially

the val%es of q, rD, and rn?l and check if such a variation
i / .

will,chénge the already established order conditions and thus

the siqés of the derivatiws for some of the variables that

determine d5. -2 -



The paradigm will be describhed as follows: c = 150, d1 = 140,

= 3 = = 1 =1 P 1 = L
dy =16 » 4= 130 kyg =7 k) =30 Y =156 Tn-1 T 127

N W | - D
rUS = 10’ q = £ In addition to that g, r , and rn__1 will
also assume the following values: g = 1, g = TB%G' q = 1000,
D 1 _ 1
r = 137 *n-1 T 106 °
PUS

If we now restate the detailed relationship between DED and
P

n-1
DED as
PUS qlz;n—l + kn_l)(l + d1 + dldz) + kn_lgé]
Pgp = — -

D
rUS(d + r) + kUS(l + d) r.-19

D
- rUS [dz + r (1 + d1 +,d1d2{_ P

and define the whole numerator as g and the denominator as
£, g and £ will always represent positive numbers as long as
we consider our above formulated paradigm or - other things

unchanged - if g9 assumes the value one or if the values of

+D

r and r are interchanged.

n-1

If, however, the value 1000 is assigned to g, f becomes negative
and g remains pcsitive while for g = T5é5 g becomes negative
and f remains positive. If we now define g = 9, 92} where

9, equals (r + kn_l)(1,+ d1 + dldz) + k d g and

n-1 n-12

D .
9, equals Tys d2 + r (LT+ dl + dldz) » we can make life still
easier by assuming in the following analysis that if g = 1000,

we can neglect the whole expression 9, as so small that it is

- 3 -



of no importance for our conclusions. Out of the same reason
g _

we will also neglect the expression I, and the ratio L in
| 1

the denominator if q = 1666

1., The Dependence of the Ratio dS on the US Credit Market

Interest Rate

1.1 The dependence of d5 on iUS if the paradigm holds

$g $f
f 5 - 3
a) 5d5 lus ius (1)
L 2
61US £
J'g ng 592
b) - = 5 - Iy : (2)
diyg ius lys
+ - +
] : D
bg d d i
1 1 1 Uus
c) 13 =g ((r__, +k_ _.)(1 + 4,) +
KLUS [ n-1 n-1 2 (j‘ iD i )
Us Us Us
- + +
( . D
+ |k + d )r + k ﬂlédz«% 5d2 élUS
n-1 1’ "n-1 n-1 “i § 4D §i
Us Us
+ +
.D
+ l(r. . +k )1 +d. +4d.ad) +k_.d da élUS
n-1 n-1 1l 172 n-1-1 JiD Ji
‘ Us Us

dy(x ) +k )+ 4,

d2 (kn~1 + dl(rn-l + kn—l))

. D, ¢,.D
Eldyr iyg) + E1a) vigg) Etiygaipd

Th-1 ¥ k) 3+ 8+ ddy) + k44, £a.iPy £iP 4
qrigg) ©ggriyg)

d? (kh—l * dl(rn-l M kn-l))

<

dl(rn_l + kn_l)(l + d2)

£, i)
17tus
d2(kn-1 ST AL kn-lﬂ

- D sy D
s ENdy i) Eligs 1yg) +

(3)



This seems to be a quite reasonable assumption, because the
expression with which E(dl, i,g) is multiplied is clearly > 1
).

and it can also be taken for granted that £4d1, 1,6) > €d,, 1

Pn--li
n-1

us

This last assumption holds because the asset component D s

much less affected by any change of‘iUS than either DFB 1 or
P X

D n—1. The effects of a change in iUg being negative for all three
p

us

. . n-1 n-1
types of assets and the changes in DUS and DED

P
offset by a change in anll result in a somewhat higher elasti-
city between the ratio d, and i than between 4, and i where
p 2 Uo 1 . USP

n-1
Us

being in the denominator of d

being little

n-1
ED

have a much stronger offsetting

changes in D being in the numerator and changes in D

2
effect. Further we know that i(dz, igs)> 5“%}'185)' because
P P
D.271 45 the nearest substitute to p. %71 ana 1P the direct
ED P p UsS Us
n-1 n-1

price of D , while Dn represents a substitute that is

us -1
only little affected by a change in ;85. The denominator of dl
P P

n-1 . . n-1
Us and its dosest substitute DED R

so that we have in addition quite a strong offestting effect

further consists of both D

that goes along with any change of igg.

to take into consideration that é&dl, igs) E (1

Even though we have
D R :
us’ tys!) 1S

multiplied by a number > 1 in fact with the same as f:(dl, i)

Uus
- this effect will be too small to reverse the above stated
order condition, especially if we further consider also

éq, igsj £l i,g) and the expression by which it is

us’
multiplied.
- + +
( .D
49 §d da oi
d) —2— = r__(1 + d.rD) 2 4 2 US s r xP1 + ay
51 us 1 51 §iD 5 us 2
us Us Us us :
+ - + -
5d1 Sdl 8133 D Yus
] + 1D i + [ﬁz + r (1 + dl + dldz)] =
1us lng  Yipg T 9 1yg



r’a (1 + d,) :
é(dl' ius) <

: D]
d2(1 + dlr )

: D D
’ E(dy, igg) Eliggs 1) +

D
d,r (1 + d,)
. 1 2 D D
l Eiayr 1yg) + o E“dl’ iys) € ygr tyg)
d, (1 + dlr )

D
d, + r (1 + 4, + 4.4,)
2 1 12 ) :

+ & (rygr iyg) ’ (4)

D
d2(1 + dlr )

This order condition seems to be justifiéd"especially on the

ground that r is highly interest elastic and in addition

us
to that multiplied by a number > 1. The high interest sensitivity
0of US commerical banks with regard to their reserve holdings
garanties that the combined expression is certainly larger than
E(dz, igs) which itself is multiplied by a further elasticityv,
an elasticity that is veryvlikely below 1 or around 1, but hardly
ever above 1. Otherwise commercial banks would run the risk

in the long run to pay higher interest rates on deposits than they

would earn on credits. The high elasticity of d, with regard

to igs as some other elasticities involved we have already
discussed in the last paragraph. What we still need is a

D
uUs

because the effects

relationship between ﬁ(dz, iUS) and é(dl, it<). It is guite

D .
probable that ,£(d1' 1US)I> E(dl, iyg) s
are negative for all three types of assets

of a change in iyg

and relatively small, while a change in igs affects negatively
P P
only anll in the numerator and DES 1 in the denominator and
P

n-1
UE !
n

increase of DUS—l is only partly offset by a decrease in

positively D also a component of the denominator. The

- 6§ -



p . P
DEB—l, the closest substitute of DUE 1. But even if
D . D s .
£(d), igg) € iggs iyg) < £(d), 15) this effect will not be

strong enough to offset in addition E(d2, iUS) plus the

positive difference we discussed already in the beginning.

e) Out of (2), (3), and (4) thus follows without any further

order condition - a fact that substantiates our considerations =«

far - that 423— is positive. (5)
élUS _— - - +
y \.D
§ Sr dd da A1
X =@+ .US Hrgg Y kyg) [T 41D .US
élus tus $ys igg dirg
+ +
D
g ius
- r
n-1 iD i
us us (6)

g) Out of (1), (5), (6), and our knowledge that g and f are
positive follows without any further order condition, a fact

that substantiates our considerations still further, that

§d

élus

is positive.

1.2 The dependence of dS on iUS if g varies

If g =1o0r qg= 1000, the dependence remains the same as the

one stated in our paradigm, though for g = 1000 we need the
5g1 '

— l(! q, I

élus

, however, this dependence changes and becomnes

further order condition: | £

£
Lus

negative, because



V 69, Jf
sa, T oig Y %2 51 ,
= and égz, and Of represent negative

6105 £ 2

figures, while 9, and f are positive.

t

1.3 The dependence of d5 in i if r- = and r = 160

This ihtefchange will not alter the already stated dependence.
This change will only become important of g becomes smaller.

It will then enforce an earlier switch in the dependence.

2. The Dependence of the Ratio d5 on the ED Credit Market

Interest Rate

2.1 The Dependence of d_ on i if the paradigm holds

, £39 ﬁgi_ ED
ddg Mgy~ 7 g
a) — = - (1)
dipp [£]2
' S
. Sq_ _ 39, _ Y9 2)
Mgy iy dipp
+ - +
g ) ya ya, 81D
¢) —L =g [(r_, +k__)( +a) e
i n-l = n-l 2714y ME 4y
ED ED ep °tus
+ - +
r da, a, digy
+ lk + 4, (r + k )] - + '
n-1 * 9t n-1 T ST 50 41
ED ED °lus
: Jrn—l )
+ (1 +a __n-1
( Lt dldz) — + {.(rn“l + k) + 4, +4,4d,)
1
ED
+ +
§a 81D
+x__.d) || ——— 22
n-l 2] SEAS]
En “lep
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d, (r + k )(1 + d,)
- - 2 . .
E(r_ ., i) +L-pl 0 £(d,, 1D0) Elgy, ipy)
n-1 ED 1 ED ED
rn_l(l + dl + d dz)
d, |k, +d (r__, +k__) >
+ ‘2 [.n 1 1" " 'n-1 n ;] Eidzy 1 ) g(iED’ iED) ;E
' r (1 + 4, + 4.4,) _
n-1 1 12
rn_i + n 1)(1 + d1 + d ) + kn_ld2 D
= Ea, ipy) €, i)
rn_l(l + d1 + dldz)
d, (r__, + )(1 + d )
+ 1 ' "'n-1 Z,(d iED
_1(1 + d1 + dldz) ,
d2 \Fn—l + dl(rn—l + kn-;a &(d i) (3)
r (1 +d +d.4d.) 2" “ED
n-1 1l 172

It seems to be quite reasonalbe not to establish a certain

order condition in this case. We know for one that d2 is much

more elastic with respect to igD then with iED’ because d2 is
a ratio between an asset and its closest substitute and igD is

the direct price of that asset. Further it is quite certain

that £(1 ED) is around or a little bit smaller then one,

ED’
because ED banks operate with small interest rate differences.
£(d,, 1)) £<1ED, ipp

should E(dl, i p) £l

) is thus clearly >than é(dz, igp)+ Also

ED’ ED) be not much different in absolute

size from é(dl, iED)' because it seems quite likely that éidl, igD)

> E(dl, iED)' Taken altogether so far a negative derivate seems
to be well established, especially since its quite probable

that further holds 6(r

n-1’ iED)> Ez(dl, i_..). But we have not

ED



; s : - .D - .. D .
considered yvet the additional weight é4q, lED)Z;(lED' lED)

and the expression it is multiplied by put on the right hand
side. The question is if because of the possibly low elasticity

of g with respect to iD the additional weight is heavy enough

ED
to turn the dependence around if multiplied by an expression
>1. We don't know and will therefore allow for both possibili-

ties.
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Vg

. -+ - . 3
Vg Y d, dda, il
N e A.ED + ey (14d,)
® *ED igp  Oigp “ED_
| + - + -
Ya, Na, Nipp N P
~ + \ ) - + (1 +d/] +d/] d2)rUS -
Vigp  Vigy g 3 igp
5 .
a~(1+d,r") d.(1+d,)
B(rP,ipn) + —ae E(d,,i2 VE(D i) 4 2
ED” " D(14a,+dqa 2?"ED7THTEDTEDS Ty 5 4dad
i I | taq+aqdn
D D .
E(d’\’lED)E(lED’lED) >
D |
do(14d4T) d,(1+d5)
P — E(d,,igp) + ——— E(d4,igp) (4)
T (1+d1+d1d2) 1+d4+d445

For all arguments that determine this order condition almost
the same reasoning applies as above. In addition one argﬁment
is missing and we can further assume that rD is highly elastic
with respect to iED’ more than T,_q» SO that this order

condition seems to be well established.

e. Out of (2),(3),(4), and the following order condition

- 11 -
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it can be established that is undetermined.

1ED

(rn_1+kn_1)(1+d1+dqd2)+kn_1d2

.D D .
E(q,lED)E(lED,l )+
ED
rn_1(1+d1+d1d2)

dﬂ(rn—1+kn-1)(1+d2)\ . - dEEkn—1+d1(rn—1+kn-4ﬂ
E(dqleD) + ;

E(ad
rn_1(1+dq+d1d2) rn_1(1+d1+dqd2)

origp) +

D D
Trrads(1+d,17) TorwT

us2r A E(d,, il )E(GD i) 4 ZUS E(rD, i) +
r A (1+d,+d,d.) 2*"ED/™*"ED’ "ED r ED

Ty _1 1+2q%5 ATy _1

T .de (1+d4,)

usT d4(1+d5

D ypiD
B(d,igp)E(igp,igp)

qrn_1(1+dq+d1d2) <K

aq(r,_at+k,_4)(14d,)
. 14 Tn_1+Ky 1 2 D ypeiD .
E(ry_qsigp) + ———— B(dq,igpdB(igp,igp) +
rn_q(1+d1+d1d2)

D
rUS(d2+d4d2r )

d-lk +d,(r +k )

2[ n._'] 1 n--1 n-’]] E( a , lD )E( lD , i ) +
r  ,(1+d,+d.,4,) 2’"ED ED’"ED qr (1+d,+d.,d,)
n-"1 1712 n--1 175172

rUSde1(1+d2)

qrn_1(1+d1+dqd2)

E(dE’iED) + E(d’l’iED) |
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It seems to very questionable to establish a certain order con-
- dition = in the above case, though most arguments that were

established in 2e still hold. But it is quite difficult to

say how mu_c‘h weight should be put on {:he additional expression

on the left hand side which includes E(q,igD)E( igD’iED)‘

L - + -

\f : ) Na Sa Vi N P

hi =\ I +k. + + T
) . Us " "uUs . D . Us <o
3 1ED P\ Vigp N 1ED 3 1ED Vigy
. - + +
_ D
(q b T, 4 i} N g xlED )
= S ——— +
, n-1 oD o
b 1ED % igp \lED
Al v atkira) ' , ar
D . Us ™ ™uUs .D .D . -1
Us | us

.D . .
E(QalED)E( lgD’lED) >
S

d( Tiyat+kK ) qr
Us '~ Us .D .D . n--1 .
) EC(?.,IED>E(1ED,1ED> + ——5 E(rn—’l’lED>
TysT TygT

The above established relationship seems to be quite reasonable,

- 1% -
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because we know that E(d,igD) represents a much higher

.. . D . 1
elasticity than E(d,lED) and that E(r ,1ED)>ZE(rn_1,1ED). Even
thoﬁgh E(rn-ﬂ’iED) is multiplied with a number >1,this effect
is certainly offset by the remaining argument on the left hand
side of the order condition and by the figure that results if

d(rUS+kUS) '
the very large figure 5 is multiplied with the

. Tus
difference between E(d,ipp)E(ipy,icy) and E(d,igp).

g. Out of (1),(5),(6), and a further order condition we do not
want to state anymore but which could easily be constructed out

Q

N 4
of e and f follows that ——-—2— is most likely positive. To
gy
arrive at this solution we would have to make quite rigorous
assumptions that are not very well backed and seem highly

speculative. Therefore it might be quite advisable to work

in the following with both possihilities.
2.2 The dependence of d5 on iED if q varies

If @ =1 the dependence remains undetermined while for q = 1000

/l
1000

the derivative becomes very likely positive and for q =

negative.

- 14 -
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D 1

2.3 The dependence of d5 on ipy if r~ = —qu and T, 4 = 7o

N g

Nigy

RY:!
and thus —_— becomes clearly positive.
Vi

This interchange effectsespecially

. 1t turns positive

3. The Dependence of the Ratio d- »n the In-1 Credit Market

Interest Rate

3.1 The dependence of d5 on in-'l if the paradigm holds

e N

\ds b j_n_/' € bin._/l
N z N

Bln_,‘ 2
b Q g _ h\ &1 _ A g5 .
CoNa, Vi, Vi,

- &

Y&y (\q Vil \
. = k (1+d,+d..d n-
o e (e Y 5

—— - x +

N Yo, Nl

+af (ry_q+ky_4)(1+d5) B-q ¥ Ni? ,1 'n-’\ +

| *n-1 1n-1 h1n_'1
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+ -
N d 2 1
2 n-
[1_;_,I+d1(rn_,l+kn_,lz - + 7 + (1+d4+d,d5)——
- n-1 n-1 n-1 1n-1

dq(rn_1+kn_q)<1+d2)

da [%n—1+d1(rn-1+kn-1ﬂ

. .D .D .
Egdz’ i) + B(dq,ip B qaip ) +

.D .D .
E(dy,i, 4)E(i. q,i, 4) <

(rn_1+kn_1)(4+d1+d1d2)+kn_qd2

4y [p_q+dqrp_q +kn—-’lﬂ

D oD .
E<qsln_q)E(ln_q’ln_q> +

T 1(1+d1+d4 2) B(x . - dq(rn_4+kn_1)(1+d2)
n-1?"n-1 <
Lkn qrag ey g+, 4] dp E‘:n-fi*d’t(rn-’l*kn_ﬂ)J

E(dq,1i, q) - (3)

It seems to be quite resonable to establish the order condition
above. We know that E(dq,ig_q) is mbstantially more elastic
than E(dq,i,_4) and that E(ig_ﬂ,in_q) could at best be one,
though because of Gentleman's Agreement smong commercial banks

dealing in this market and Government regulations it is very

- 16 -
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likely quite a bit below one. But altogether it seems still
. .D .D . ' .
possible that E(dq,ln_q)E(lnfq,ln_q) > Equ,ln_q). The
quesfion now is if this difference can be made up together
with the presumably quite low interest elasticities of d2 with
. .D N . .D .
respect to i, and i , multiplied with E(ln_q,ln_q) by
the high‘interest elasticity of T multiplied with a
number above one and by the remaining expression on the

o

right hand side. This is quite probably the case.

Ng Na v, Yil |
" a. _g_.%_. = Tyg (’l+d1rD)( —=2 E-% A_n"‘)ﬁu £0(14d,)
1n-1 Dip 1n-1 “ln-i |

Na, ya, Vil NP
. + 5D - + (1+d4+d4d2) ?;7———
bln--'l 1n-1 01“-1 1n-1
. D ..D . a,r(1+d,) . . .
E(dE’ln—1)+E(d2’ln—1)<ln-1’1n—1) + d.(1+d rB E(dﬂ’ln—1>E(ln—1ﬁ11'
AN
: D144 +d,d )' a,r2(1+d.)
< |E L Trdrdads D . 1 2 .
T E(xr iy 40 + 5 E(dq,ln_q) (4)
d2(1+r dq) d2(1+r dq)

This assumption is difficult to justify. Again E(dq,ig_q)

- 17 -
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E(iD_,,i _4) is assumed to be larger than E(d,,i__4). In addition
E(x®,i__4) & E(x__4,i,_4), because it is quite plausible that
»commércial banks will first rely on théir reserves denominated
in home currency when the interest rate in the home currency
narket raises and only to a smaller extent on their reserves
denominated in foreign currency. rD, however, is certainly
more elastic with respect to i, 4 than either d, with respect
to i, 4 or d, with respect to iﬁ_q; These elasticities are
probably quite small, because of the offsetting effects
involved, so that out of these reasons the above stated order
condition seems to be Jjustified, at least to a certain

degree.

a,
e. Out of (2),(3),(4), and further order condition follows

Ng
that ~———— is most likely negative.

Tn-1

dq(rn_1+kn_4)(1+d2)

A By q¥dq(ry gk 4)

. .D .D .
E(dp,iy_4) + E(de,ln_q)E(ln_q,ln_q) +

D
Tl (1+d,+d,.4,)
E(ry_qoip q) + —2 L1z B(xP,i ) +
n~-1'"n-1 a k +d, (r +k ) n-1
29 L AT\ Ty _4FEp1
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D
T ol d,(1+3,)
O A B(d,,i, 1) <
d>q l K q+dq(zp g4k o)

dq(rn_1+kn_1)(1+d2)

| deEn-ﬂ"dﬂ(rn;ﬂ +y_q)]

rn_q(1+d1+d1d2)

o[k _4+aq(z,_4
+kn—1>

rUS(1+d1rD)

q [Kn-’l +dq(ry_q+kp g )]

ryg(1+aqr’)

q[%n—1+d1(rn—1+kn—4ﬂ

E(ds,ip_4) +

D
d, T rUS(1+d2)

.D 2 D .D
B(dp,ip ()E(iy qsip q) + ‘“j E(dqsip )

qdz[kn-4 +0q(rp_q+kp_4)

(r, _,+k L )(1+d,+d,45)+k .4 )
B( D n-1""n-1 1771727 " n-1"2 E(q,ig_q)E(ig_4ln-4)

i i ) o+
n-1?"n-"1
d2[kn-’! +dq(zp ¥Ry 4 )j

(5)

The main argument for this order condition is that E(rn~1’in—4)
> E(rD,in_q) and E(rn_q,in_q) is multiplied with a number
quite larger than the ome with which E(r’,i__,) is multiplied.
It is further assumed that all other expressions - one more

on the right hand side -~ wash each other out to a high extent,

so that the possibly resulting difference in favor of the

- 19 -
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left hand side could easily be made up by the difference
between the two expressions involving rD and The

£ ,E_%_]_)__. : \;n-'\ (\‘—l \Ig-q )

fo ——— = —qg —21 _ 1
: US "\ 1 . n-1 . D .
n-1 \1n-1 Vig g b1:1-*1 Ny

D Th-19 . .D D . |
E(I‘ )1n_1) < ;-%;_r—— <E( rn__q 7ln__1) + E(q, 1nha9 )E( ln—’l 91n__/] ))
Us

(6)

T

This assumption that the derivative of ST is positive is
i
e : oyl
well justified, because E(rn_q,ln_q) > E(r7,i,_4) amd

E(rn-1’in—1) is in addition multiplied by an expression > 1.

g. Out of (1),(5),and (6) follows without any further order
condition -~ a fact that substantiates our conclusion so far -

) 4
that T;——z- is most likely negative.

1n-1

3.2 The dependence of d5 on in-1 if q varies

Ifg=10rq-= TU%G—' the dependence remains unchanged,

while for ¢ = 1000 it becomes most likely positive.

- 20 -
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We already established that E(de,igs) > E(dq,igs). Even though
E(dq,igs) is multiplied by an expression > 1, this will not
change the order condition, because E(q,igs) multiplied by

- e
an expression>1 gives additional wight to the left hand sidew

\gg \d Nd

8) —p~ = Tyg(1+r°8,) _T + Tygt (1+dy) =g
ST ¥ W5
lr d1(1+d2) D
E Y E(d,, 4
(d— lUS) |d (’]+d1r ) ( 1 lUS) ( )

Thoﬁgh E(dg,igs)j>~E(d1,igS) it is hard to tell which of the
two expressions is larger, because E(dq,igs) is multiplied by

an expression > 1.

e) Out of (2),(3),(4), and the following order condition
follows that Vg
34D
Us

is quite likely positive.

(rn_q+kn_1)(1+d4+dqd2)+k d,

dp kn—1+d1(rn—1+kn—1zl

n--1

. .D

D
dqr rUS(1+d2)

ady [ X qvaq(ry 4 +kn—’l—3

E(d,,igg) —
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rUS(1+d1rDl B4 Dy d1(4+d2)(kn_4+rn_1)
~ 21 iyg
q [k a4y g+ )] ds [kn—’l+d’l(kn—’l+rn-’l )]

E(dq,igg) | (5)

It is difficult to establish a certain order dondition in the
above case, because E(dg,igs) on the right hand side is
multiplied by a number D> 1 and E(dq,igs) on the right hand side
is multiplied by an expression larger than the one by which
E(dﬂ,igs)'on the left hand side is multiplied. But the
additional weight E(q,igs) multiplied with an expression > 1
seems to give good reason to establish the order condition the

way we did.

+ ‘ +
N Y a )
) <7 = (Fygtka1) §T = Tat 30
1us Us Us

-

CPUS+kn—1)d
! rn-ﬂ

Bd,igg)| > [Kaige)| (6)

This order condition is well established, because E(d,ips)

> E(q,igs) and E(d,i@é}is multiplied by an expression > 1.

g) Out of (1),(5),(6), and a further order condition we do not
want to state anymore follows that \‘15
J s
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is most likely negative. But to arrive at this conclusion we
would have to make quite rigorous assumptions. Out of this
reason we will allow in the following for both possibilities.

4,2 The dependence of d5 on igs if q varies

If 9@ = 1 the dependence remains undetermined, while for

- it becomes most likely positive and for gq = 1000
1000
negative.
4,3 The dependence of dp on iD if rD = A and T =-;1——
5 Us 12 n-1 " 100

This interchange will leave the dependence undetermined.

5. The Dependence of the Ratio d5 on BEurodollar Deposit Rate

5.1 The dependence of d. on iD if the paradigm holds
5 ED

Ve N £

. Nag SiEDD B hiEﬁD

3) b'D = <1>
iED 12
Vg Yg, Ng,

Rt i we puli ve (2)
1ED 1ED 1ED
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—
Ve, da, §d2
) 507 7 4 [ (Faoatkn 1) (1) EVEN +[(rn-—’l+kn—’l)d’l+kn—’l N
igp : 1ED 1ED
J—-‘ - B . |
+ (rn_1+kn_1)(1+d1+dqd2)+kn_1d;% 1375—-
igp

d2 kn—1+(rn—1+kn-1)

(rn_1+kn_1)(1+d1+d1d2)+kn_qd2

D
" E(q’lED)
Ay (ry_q+k,_)dg+k, 4

.D .D .
E(dq,lED) + E(d2,1ED) ;::::> :

(3)

This assumption seems to be well justified, because E(q,igD)

is already smaller than E(dq,igD).

Ve |
d) ———%}-= Tyg (4+d1rD) —-—%— + rD(1+d2)
Vipy dip

V4, "
D iEﬁD |

e) Out of (2),(3),(#), and a further order condition we do not

want to state anymore followé that S
is undetermined. .biED
- +
Vs Na N a
2 3 " Custs) ST e 30
ED ED ED

(5)
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g) Out of (1),(5),(6), and a further order condition we also
N d

x .
is most likely positive. 1ED

do not want to state here anymore follows that

5.2 The dependence of dp. on iD if q varies
5 ED

if @ = 1 or ¢ = 1000 the dependence remains the same while for
/\

q = ————— it becomes negative.
1000
2D D t
5.3 The dependence of 4. on inpy if ©° = and T, =
| 577 "ED 12 217 400

This interchange will leave the dependence positive.

6{ The Dependence of the Ratio,d5 on the n-1 Deposit Rate

6.1 The dependence of d5 on ig_q if the paradigm holds

. \g Nf
T D&
) b as 5111_,[ > 1n-1 9
= 1
’ din £2
Vg Vg, g, |
rb) 31?1_ = S:D - —S—ﬁ_— (2)

1 n-1 1n-1
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\ g,] \d \d
- 1 2
c) —ﬁ—\in ) =q| <rn-’l+kn—'l )(’|+d2) _T—B - + (( rn_,]+kn_,])d2+kn_,b ¥
Ya
* ((rn-1+kn-4)(“+d1+d1d2)+kn-4dé) VL
tn-1

aq(ry g _1)(14d,)
d2 [kn—’i+( I'1:1—’1"'&%1--’1 )d’U

D D
Bdgsin q) + Bldpiy )| T

(r_q*ky_4)(M+dq+84d5)+k, 44,

E(q, 1D |
a5 Vepq+ (T q#iy_q)d4) in-) 7

This order condition seems to be well justified because
E(q,ig_,]) multiplied by a number > 1 is certainly smaller than
E(d,,il_,) multiplied by a number > 1.

+ +
NE ’ d a

d) + = rUS(’I+de,|) é—%— + rUS(’l+d2) ——B——- - (4)
bin—’l 3 in—’l ° in—’l

e) Out of (2),(3),(4), and a further order condition we do not

want to state anymore it follows that g

is undetermined. PR ' (5)
Nf N4
v R L (63|
*n-1 *n-1
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g) Out of-gﬂ),(B),(6), and a further order condition we do

not want to state anymore it follows that '\dg
Vi

is most likely negative. This partidular relationship depends

n--1

very much on the size of E(q,ig_q). Because this elasticity
could be gquite small we will allow also for a positive

dependence in our further analysis.

6.2 The dependence of d5 on ig-q if q varies

If g =1orgqs= S the dependence remains unchanged while

1000
for g = 1000 the relationship becomes negative.

6.3 The dependence of d5 on rD = 7%— and T 4 —W%U_

"

1f rD and T, _q 3re interchanged the dependence remains unchanged.

7. The Dependence of the Ratio d5 on the n-1 Currency Ratio

7.1 The dependence of d5 on kn__,l if the paradigm holds

\§d5 _((1+d4+d1d2) + dé\ q
Nk

D
- rUS(d+r )+kUS(1+d) -qT,_4

This expression represents a positive figure and thus the

derivative is positive as expected.
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7.2 The dependence of d5 on kn__,I if q varies

/]

1400
with g = 1000 the expression becomes negative.

Ifg=10raq-= the relationship remains unchanged while

8. The Dependence of the Ratio d5 on the US Currency Ratio

8.1 The dependence of d5 on kUS if the paradigm holds

Sy £°

This expression represents a negétive figure and thus the
derivative is negative as expected.
8.2 The dependence of d5 on kUS if q varies

A variation of g will not change the dependence between d5 and kUS

¢ US
Pus
9. The Dependence of the Ratio d5 on ——————— and W
4 US
P

9.1 The dependence of d5 if the paradigm holds
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N £
d - 8 "
8) D\ - ;ﬁrz“ 1)
‘k Y-US hil
P
Us
Ip
N r a -
D) ———— =(ryg +kyg) ———— (2)
£ US xxPUS
YIUS YIU_S
P P

¢) Out of (1) and (2) follows that the derivative is positive.

9.2 The dependence of d5 if q varies

If g =1 o0r q = 1000 the relationship remains unchanged. If
/‘

qQ = =——— , however, the dependence becomes negative.
- 1000
10. The Dependence of d5 on W n—1 and __—-PZ:H
Y
P

The dependence of d5 if the paradigm holds

a 1 AN
oD% © | (1)
N ¥y £ dwPn
D A\
. N g 81 g5 ()

N R W R



e - DY
B el R (v, 4k, )(1+d,)——a—— 4
N an"‘ h\ an"]
% 52 —_—
(kn—’l+d’l(rn—’l+kn—’l ))—___ (3)
Y an—’l ,
N &, | a ‘ Na
) —f—_ET“-'= Tus [Ej+deq) 3i—£;~—~ + rD(1+d2)-——:L——- (&)
qy o7 N ) o

e) Out of (1),(2),(3),(4), and the order condition below follows

that the derivative is negative.

dq(rp iy 4)(1445)

dy  kpy_q+dq(rp_q+ky 4)

P P ~—
E(dq,W n~1y + E(d,W n-1y _—

rUS( 1 +de,‘ ) P

E(dy,W )

+
q kn-—’l +d’l ( Tn-1 +kn—’l )

D
AaTar (1+d,) P
1 . -

ady  ky_qrdq(z,_q+k) )

This assumption is well establshed, because the expressions
by which the elasticities on the left hand side are multiplied

are larger than the corresponding ones on the right hand side.
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10.2 The dependence of d5 if q varies

If ¢ = 1 or ¢ = 1000 the dependence remains psoitive while

if q = L the dependence becomes negative.
1000
i IS Pn_1
11. The Dependence of d5 on Spec, y — , 8ngd ————
WT Bp1 Pys

11.1 The dependence of d5 if the paradigm holds

\ e N £
; —_—
N d5 \Spec d Spec
X _ (1)
Spec f2
+
\ g N g
b>_‘3f§;;§ = (rn_1+kn_1)(1+d1+d1d2)+kn~1d2> N Spec (2)
) N D ;
3 spec 1 Spec ”

d) Out of (1),(2),(3) follows that the derivative is positive.

11.2 The dependence of d5 if g varies

If @ = 1 the relationship remains unchanged, while for

q = 1000 and q = R it becomes negative.

1000
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12. The Dependence of d5 on the Swaprate

12.1 The dependence on sw if the paradigm holds

Vg N f
- — - ——
N d5 N sw . d sw
a) S = : D)
SW 'f2
Ng g ' N
b) - e _ D% (2)
D sw D sw D sw
Mg \ @ ya, Oid. Na, il
1 ‘] 1 US 1 ED
c) =q |[(r. ,+k_ )(1+4 )( + +
D sw n-1"n-17% 772 Y sw Bigs D sw bigD dsw
Ya, NP ) o [Nda,  Na, \iD
1 n--"1 2 2 Us
k. ,+d,(r k +
¥ i];_,] dsw * [n_'] 1 n-1t n-’l)] D sw 518.8 Nsw *
- - + + -
.D D
a a, N N\T
3 2 Vigp 5 1n_1) ¢ (Medq+dgds) S T
d igp N sw Vi 1 Nsw " N sw
+ + + +

| D D
5 q \1US hYe! §-1ED

f(rn_,|+kn_,|)(1+d,l+d,]d2)+kn_1d2] 7

US

+
dsw 5i]E):D dsw

- +
Na Mg 4

N iﬁ_,] 3 sw
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(rn_4+kn_1)(1fd1+d1d2)+kn_1d2
8q(ry_q i) (1+d5)

.D .D
E(q,ln_q)E(ln_q,SW) + E(dq,sw),

d't __-+d(r_+k_):l '
o 22 L1t Tt [;(dg,sw) + E(dg,igs)E(igs,swg:]
dq(rn_1+kn_4)(1+d2)

. (1+d,+d,d,) .
p-11+dq+dqd; By ov) <<:::::T
dq(ry_4+k, 1)(1+d,) 1

.D .D N . .D - .D .
E(dq,lUS)EglUS,sw) ¥ E(dq,lgD)E(lED,SW) + E(dq,ln_q)E(lg_q,Sw) +\

d, [?h_1+dq(rn_1+k _431

dq(rn_1+kn_1)(1+d2)

. . .D
[é(dg’lgD)E(lgD’sw) + E(dg,ln_q)

D (ry_q+kp_4)(1+d +d d5)+k)_ 44, [_ D \ppsD
E(ln_q,sw) + — L?cq’lUS)E(lUS’SW)
dﬂ(rn_1+kn,1)(q+d2)

P
+ E(q,igD)E(igD,s;E} | (3)

This order condition is somewhat difficult to establish because
so many different arguments have to be considered. It can be
assumed, however, that E(dg,sw)+E(d2,igS)E(igs,sw) A_E(dg,igD)
E(iD),sw)+E(dy,ib ,)E(iD_,,sw), because the elasticities in the

first expression are quite small except for E(de,igs), while
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thé correspohding elasticities in the second expression show

a somewhat higher elasticity. This is mainly due - as already
discussed - to the EDM's role as a mediator between different
national markets and the_limited access for only very few
customers. The other two elasticities on the left hand side of
our order condition if we negiect for a moment the one that
involves'q are both highly elastic. They represent the effects
of a swap rate change on banks' and public's asset distribution
between home currency assets and wullar assets. E(rn_q,sw) is,
however, multiplied by a number £ 1, so that altogether these two
expressions are possibly smaller than the other elasticities

on the right hand side if we neglect for a moment the ones we
have already discussed and the ones that involve q, This
probably holds even though these elasticities are not very
large, especially because E(dq,igs) and E(dq,igD) are quite
small. The expressions involving q.will wash out each other

to a high extent, so that quite likely we will have only a small
difference in favor of the right hand side - a fact that will
substantiate somewhat the order condition established in the

above way.

. - + - - -
.D .
d e, D Na, N4, Nigg N4, Vigy
d, ————— = Tys (147 d,]) , + 5 + 5 +
d sw A\ sw 3 igs N sw N igp N sw
- - - + +*
. .D .D .D
da, iR D [Na,  Na; Nigg V4 Nip 4
] + T (1+d2) + ") + )
iy 4 dsw Asw biUS Dsw Vi 4 Vsw
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Na; Yig, \ D

ST Now + (1+d4+d4d5) N
ED

—

a,(1+7°a,) | D oy D |
o E(dg,sw) + E(d2,1US)E(1US,sw) + E(dq,sw)
d,z (1+d2) .

-t

D

1 d . .D .D .D )

é ;]::[).(’{i)5> (E<d2,ln_1)E(ln_,l,SW) + E(da,lED>E(1ED,sw)) +
1 2

(1+a +dgd )

122 52", sw) + B(4,,i0g)ECigg,sw) + E(dq,ibp)ECiD sw)
d1(1+d2) |
.+ E(dt]’ig_q YE( ig_/PSW) 4)

This order condition seems to be quite well justified, especially
because in addition to what we know from the last paragraph the
left hand side consists of one exmression less if we do not count
all expresgions that involve q and on the right hand side we

find an additional expression, namely E(rD,sw).

e) Out of (2),(%3),(4), and a further order condition we do
not want to state anymore follows that N 8

ﬁSQQF' ' (5)
is most likely negative. But +to arrive at this conclusion we
have to make quite rigorous assumptions. Because of that we will
keep in mind that the abbve order condition is not too well
established.
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s - + -

) NS 3P N, Na  Nigy

f —= Py m——— =  m————— it T : +
VA sw US N sw d sw n-1 xig]) dgy \

+ - +
Yo Nigg da Nip,

+ (6)
b?gs dsw biﬁ__,] dsw

g) Oout of (1),(5),(6), and without a further order condition

- a fact that substantiates our considerations so far - follows

that N 95

‘ASW

is negative.

12.2 The dependence of d5 on sw if q varies

If g =1 o0or g = 1000 the dependence remains unchanged while if

q = —_ the dependence becomes positive.

1000

- 37 -



- 37 -,

Appendix B

List of Symbols

n-"1

total advances of central banks to commercial banks
the ED earning asset multiplier

the n-1 earning asset multiplier

the US earning asset multiplier

total currency in the hands of the public

all central banks with the exception of the Fed
total n~1 currency in the hands of the non-US public
total US currency in the hands of the US public

the ratio of earning assets in non-US currency to

ED earning assets

total dollar deposits of the n-1 banking systenm with-
the US banking system |
totél ED deposits of the n-1 public

total deposits held by central banks with commercial
banks ‘

total non-dollar deposits.of the non-US public with

the non-US banking system

total dollar deposits of the non-US public with the

US banking system

total ED deposits of the

US public

total dollar deposits of the US public with the

US banking system
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FCM

Fed

n-"1

UsS
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the ratio of total dollar deposits of the US public held
with the US banking system to total dollar deposits of
the US public held with the non+US banking system

the ratio of total non-dollar deposits of the n-1 public
with the non-US banking system to total dollar deposits
of the n-1 public |
the ratio of total dollar deposits of the n-1 public
held with the US banking system to total ED deposits

of the n-1 public

total dollar earning assets of the noniUS banking
éystem

total non-dollar earning assets of the noniUS banking -
system

total dollar earning assets of the US banking system
Eurodollars

Eurodollar market

the exchange rate of non-dollars to dollars as fixed

by central banké

spot rate of mn-dollars to dollars

foreign currency market - represents a market where the
currency in question is traded outside the country of
origin

Federal Reserve System of the United States

total gold stock'of the world central bank

total gold stock of all non-US central banks

total gold stock of the Fed |
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International Monetary Base (sources side)
International Monetary Base (uses side)

ED credit market interest rate

n-1 credit market interesf rate

US credit market interest rate
ED deposit rate
n-1 deposit rate
US deposit rate

an index of rates of non:US financial assets not traded on
the bank credit market

aﬁ index of rates of US financial assets not traded on

the bank credit market

non+US currency ratio

US currency ratio

monetary base of all countries except the USA
(sources side)

monetary base of all countries except the USA
(uses side)

monetary béase of the USA (sources side)
monetary base of the USA.(uses side)

net position of the Fed against all other central
banks

net position of all other central banks against the
Fed

all countries except the USA
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-yield on real capital outside the USA

yield on real capital in the USA

non-US prices of current non-US output

US prices of current US output

the ratio of MByg to IB 4

total reserves of &ll banking systems

total reserves of the non-US banking system held with
CB

total reserves of the US banking system held with the
Fed |

total desired excess reserﬁes of the n-1 banking system
held with CB

total desired excess reserves of the US banking systep
held with the Fed

total required reserves of the n-1 baﬁking system
total required reserves of the US banking systen

total required reserves of the n-1 banking system

on n-1 deposits

total required reserves of the n-1 banking system

on ED deposits

the ratio of dollar reserves held with the US banking
system by the n-1 banking system to total deposits

of the n-1 banking system

the n-1 reserve ratio

the US reserve ratio

the n-1 excess reserve ratio
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the US excess reserve ratio

- the sum of the n-1 deposit and ED deposit reserve

requirement ratios

the reserve requirement ratio for US deposits

the reserve requirement ratio for
n-1 deposits
the reserve requirement ratio for ED deposits

total stock of securities ¢f the world central bank

total stock of non-US securities in the portfolio
of CB
total stock of non-US securities in the portfolio

of the Fed

 total stock of US securities in the portfolio

of CB

total stock of US securities in the portfolio
of the Fed _

nonhuman real wealth of the Us public

norhuman real wealth of the non-US public

ratio of that part of the volume of world trade carried

through in dollars to the total volume of world trade

current income of the non-US public

current income of the US public

>permanent income of the non-US pubiic

permanent income of the US public



