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ABSTRACT: In this paper we analyze a class of monetary policy rules that
provide complete insulation for large economies from foreign real and
monetary disturbances. The rule requires the central bank to float the
exchange vrate and manage the interest rate. In particular, the interest
rate is targeted in such a way that the domestic excess demand for money is
independent of domestic interest rate variations that may result from
foreign disturbances transmitted through integrated capital markets,

The paper focuses on a combination interest rate and exchange rate
policy because we recognize that there are two channels through which
foreign disturbances can inpinge on the domestic economy. These are through
commodity markets and capital markets. To successfully eliminate such
disturbances the central bank needs two instrurments. These are purchases and
sales of domestic assets and foreign assets.

Under almost all circumstances the insulating poliecy is found to be
suboptimal in terms of minimizing the variability of domestic output. This
is true because by insulating the domestic economy from foreign disturbances
the central bank forgoes the opportunity to export domestically sourced
disturbances to foreign countries. Optimal policy almost always requires the
central bank to manage both the exchange rate and the interest rate.

* The views expressed in this paper are solely those of the authors and
should not be attributed either to the Federal Reserve Bank of Dallas or the
Federal Regerve System.




1. INTRODUCTION

During the era of fixed exchange rates it was generally felt that a
novement to flexible exchange rates would reduce the international
transmission of disturbances and allow countries to pursue more independent
monetary policies. Experience with flexible exchange rates after 1973,
however, indicated little perceptible change in the degree of cross—country
correlation in real economic activity [see Shafer and Loopesko (1983), Artus
and Young (1979) and Frenkel (1980)]. This led to a more eclectic approach
to exchange rate management. It has been claimed that the appareﬁt failure
of flexible exchange rates to provide adequate insulation strengthened the
case for activist exchange market intervention policies [Goldstein (1980},
pp- 48-54, for exanple]. This paper investigates policies that do provide
complete insulation for large economies in a world with perfect capital
mobility. We identify a combination of interest rate and exchange rate rules
that insulates a country from foreign real and monetary disturbances
transmitted through both the current and capital account. We discuss the
optimality of following such a policy.

There is already a rather extensive literature on the insulating
properties of exchange rates for the small open economy.1 This paper is
different in that we examine a two {large) country version of the typical
srall country framework. More importantly, we acknowledge the major role
plaved by integrated capital markets as a source of foreign disturbances in
the domestic economy. Thus we allow the central kanks in each country to
employ interest rate rules as well as exchange rate rules as they seek to
attain independence from foreign disturbances. Our major conclusions are as
follows. Exchange rate management alone is capable of eliminating the

transmission of either foreign real or foreign monetary disturbances but is
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incapable of simultaneously eliminating both. Hence, when considering
exchange rate policies alone, one concludes with the usual recommendation to
float or fix the exchange rate depending on the nature of the foreign
disturbance. However, a policy wherein the exchange rate floats and the
interest rate is managed is capable of eliminating the transmission of both
types of disturbance. The foreign central bank may at the same time pursue
such a policy and eliminate the transmission of domestic disturbances to its
own economy. In other words, flexible exchange rates combined with interest
rate management in each country is a feasible joint policy combination which
provides monetary autonomy and eliminates completely the dinternational
transmission of disturbances.

The intuition behind these results is that, in a completely .integrated
trading world, theré are just two channels of transmission of disturbances:
the goods market and the capital market. Ideally the Fed would require two
instruments to target each source of foreign disturbance. While the Fed
controls only the money supply, since it has two components =-- domestic
assets and foreign assets -- there are in fact two proximate instruments for
independent use. Directing the exchange rate, or purchases of foreign
assets, towards the commodity market and directing the interest rate, or
purchases of domestic assets, towards the capital market is sufficient for
complete insulation.

Though feasible, it generally will not be optimal for the central bank
to pursue a policy of complete insulation. This is because, given the fixed
behavior of the foreign central bank, it is always possible to export some
domestic disturbances abroad and reduce the overall variance of domestic
output. In support of this claim we show that the only time an insulating

policy is optimal is when there are no domestic disturbances and only
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foreign disturbances. In general, central banks will always want manage both
the exchange rate and the interest rate to differing degrees.

The remainder of this paper is as follows. Section 2 outlines the
assumptions and basic setup of the model. Section 3 postulates central bank
behavior and introduces thg money supply processes. The solution for output
and price in each country is obtained in Section 4. In Section 5 a variety
of policies are considered and their implications for output variability are
examined. Section 6 briefly discusses the optimality of various policies and

concluding comments are presented in Section 7.

2. THE MODEL

Ve consider a stylized two country model with perfect commodity and
capital mnobility. The motivation for this approach is that it examines an
integrated trading world wherein fofeign and donestic disturbances are
transmitted internationally with the utmost ease. If insulating policies
exist in such an environment then they surely exist in a world with less
than perfect commodity and/or asset arbitrage.

To this end consider two countries that produce and consume the same
perfectly substitutable good. Production occurs in spatially distinct areas
but, 1in the absence of transportation costs or other impediments fo trade,
we can consider a single world market where prices adjust to ensure market
clearing period by period. Consequently, purchasing power parity always
holds.

Worldwide commodity demand is assumed to depend on the real interest
rate in each country. For simplicity we ignore the influence of aggregate
income on the demand for commodities and instead focus on the intertemporal

substitution possibilities facing consumers.
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Commodity supply in each country follows the standard wage contracting
specification where only unanticipated price disturbances produce output
movements.

There is one type of bond perfectly mobile worldwide so that uncovered
interest rate parity is an equilibrium condition of the nodel.

The demand for money in each country is assumed to be proportionately
related to the price level, positively related to the level of real income
and inversely related to the nominal rate of interest.

These assumptions are summarized in the following model:

Y = ¥y + 8(pt - Er-gpp) * et (1)
M = pp + Yy - By (2)
iy = r¢ + E¢Dre1 - Pt (3)
v§ = ¥4 + 6% (pf - Epogpl) + <F (4)
H%* = p} + Yt - #*if (5}
it = r{ + Eypler - bt (6)
Yy + YE = Ay - cry - c*ri (7
Pt = Pt + et (8)
iy = if + Erersq - et. 9

With the exception of iy, ry¢, Y¢ and Y§, all variables are expressed as in
logarithms.2 An asterisk denotes a foreign variable, t denotes the time
period and superscripts d and s denote demand and supply respectively. The

definitions of the variables are:

M = the nominal stock of money
p = the price level

Y = real income

i = the nominal interest rate




r the real interest rate

e the exchange rate, the domestic price of foreign currency.

Et{+) represents the conditional expectation of variable « given period t
information. Egquations (1) and (4) are the commodity supply relations.
Egquations (2) and {5) are the money demand functions while (3) and (6)
specify the TFisher equations. Worldwide commodity market clearing occursg
according to equation (7). The two international arbitrage conditions are
the PPP relationship (8) and the UIP condition (9). The variables e and ¢}

2 2

are 1id =zero mean finite variance (c; and oix respectively) random

variables.

3. THE MONEY SUPPLY PROCESSES

It remains to specify the money supply processes of the home and
foreign central banks. For simplicity we abstract from the banking sector
and assume that the money stock in each country is equal to its monetary
base made up of central bank holdings of international reserves and domestic
credit. Because there are the two separate components to the money supply
the central banks are able to manage the exchange rate by buying and selling
international reserves in response to deviations in the actual exchange rate
from its target value. Concurrently the central bank may pursue a nominal
interest rate target by open market sales and purchases of domestic assets.
Together these policies inmply the following money supply processes:3

My = pt + mo(éf - eg) + milig - ig) + v (10}
MY = p*t - nA(eE - ep) + miGil - 1B) 4 w. | (11)
€y is the domestic target exchange rate and iy is the target interest rate.
p is the systematic growth rate of the domestic money supply and vy 1is an

independently distributed zerc mean random disturbance with variance of. The




foreign variables are similarly defined.
The parameter m, determines the degree to which the domestic central
bank 1is committed to or supports the target exchange rate. For mz. > O
exchange rate policy in the home country can be described as leaning against
the wind. As mg becomes larger the exchange rate becomes progressively more
fixed. For me = 0 the exchange rate iz freely floating. Similarly, mj
measures the degree to which the central bank targets the domestic nominal
interest rate. For mg » 0 and m; # O the central bank is following a mixed
policy of managing both the domestic interest rate and the exchange rate.
Similar central bank behavior is-presumed for the foreign country.
The target exchange rate in the home economy is given by
&t = eg + nt, {12)
where 7 is the selected rate of growth (devaluation) of the target exchange
rate. g =+ 0 would correspond to a crawling peg or sliding parity regime.
Similarly, for the foreign country,
ey = e} + o*t. (13)
In choosing a target for the nominal interest rate we require that it
in fact be achievable by the appropriate selection of the parameter mj.
Define n to be the anticipated or systematic rate of inflation. That is,
t = Eg-1(pys1 - Dt)-
Then
Et-1i¢ = o + 1y,
where r, is the natural rate of interest, or that interest rate in the home
country which ex ante clears the goods market. For mj = « it must be true
that iy = # + r. In other words, the nominal interest rate target cannot be
chosen independently of the expected equilibrium rate of inflation. 1In

general, there is freedom of choice regarding the value of = and therefore




iy (see below). Similarly, i} must be chosen compatible with »* given rj.

4. SOLUTICN OF THE MODEL

The solution involves making use of the market eguilibrium conditions
to generate a set of expectational equations. These are solved wusing the
method of undetermined coefficients (see Appendix A). Of interest are the

resulting equilibrium distributions of the endogenous variables. For prices

these are:
Py = K + Kqt + EaT + KaX¢ {14)
where

Py = {pt ptl . T = [eg i eﬁ i*1" and Xt = [er vy €t u%]'.

The coefficient matrices are defined:

sty (rp+n) ~ Y1+ (1-1p) [(F*+nd) (rp+te®) - YR
Kg =
[ (1-15) [{g+my) (xp+r) - Yol + ng LO%4nd) (rp+e™) - YRl
- T (ptmen) 4+ (1-T1) {p*-nin®) ]
K =
L (1-Hi)(p+men) + Hl(p*-mgn*)
Time -1 -(1-1p)mE  -{1-wp)m} ]
Ko =
L (-1 me  -{(1-T]Imy  -Tymd -myn}
~r5(1+p+mi) -1 () 15 -TA(pmi) -my (34 md) T3
Ky = T4 ,
P54+ p4my ) - Mo (5 4nd) 1) -1§(mi) -Tp (146 4nd) W
where
1+mg , 1+m%
T = ——— "= ——
1+mg+m§ 14metng
Ty = (1+6) (1+p+ny) + mg 15 = {1+0%) {1+ +m}) + g
T3 = mg - 8" (f+my) 15 = nf - 6(g +nl)
Tg = W15 - wyri.

It is evident that the systematic and unanticipated components of the
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price level in each country depends on the systematic and unanticipated
components of policy in each country. Observe also that the pair (§;, W3) is
simple 1linear transformation of the policy parameter pair (mg, mi); Ve
exploit this transformation in Section & below.

From equations (14) we have the anticipated rates of inflation:

x = Tilptmen) + (1-17) (p*-ngn™) (15)
and

o= 1 (p"-nia™) + (1-17) (ptmen) . (16)
for all t.

We noted above that an achievable interest rate target must be
compatible with the expected or systematic component of inflation. The
central bank, therefore, must be sure that it can, in fact, control domestic
inflation. Note that

-

Jin,s = (Lm@)n + (MmEe™) inw= (rémen) - nen”
and

&éﬁm"* = men + {p"-ngn"™) ké@mu* = {ptugn) - (l+me)a™.
In other words, as long as at least one of mg and mg is finite (only one of
the two countries attenpts to fi# the exchange rate), then the central bank
indeed hag control over the systematic rate of inflation with  the
appropriate choice of p and/or n.

Solving for the domestic nominal interest rate yields:

iy =1yt n+ ajep + agup + myef + agqul (17
where

a; = -[(+0)k3? + o*kgl + 1] ap = -[(1+8) K32 + 8*k%2)

ay = -[(1+8)k33 + 6"k} + 1] ag = -[(1+8)K34 + g*k$d].

Each K}j is the appropriate element of the matrix Kj. Taking limits gives




l]ﬁin-l)wlt = rn +om,

so that a central bank policy of fixing the nominal interest rate with a

target i, is achievable. Similar results hold for the exchange rate.

5. EXCHANGE RATE AND INTEREST RATE POLICIES

We focus on exchange rate and interest rate policies and the
international transmission of disturbances. Of interest are the implications
of independent exchange rate and interest rate policies. In the spirit of
pre-1973 policy discussions {i.e. before the complete breakdown of the
Bretton-Woods system) the goal of the central bank in each country is
presumed to be to reduce the international transmission of disturbances --
both real and monetary -- so that pursuit of an independent monetary policy
is possible. TFor the home central bank pursuit of this goal involves the
selection of the interest rate management parameter (mj), the exchange rate
management parameter (mg), the target rate of growth of the exchange rate
() and the rate of growth of the money supply (p). The foreign central bank
chooses similarly.

5.1 Exchange Rate Policies

Consider a policy where the domestic central bank floats the interest
rate but fixes the exchange rate (mj = 0, mg = «}. In this instance the
unanticipated price shocks in each country are equal and given by

Pt - Et-1pt = Y - Eg-1pt = ~ (75 - w9710 mY) er + (14p*nDel - ).
The anticipated rates of inflation are equal and given by

=g = p*-m;n*.
Thus under a fixed exchange rate the domestic econony is open to foreign
real and monetary disturbances and the domestic anticipated inflation rate

is fully determined by foreign systematic policies. The domestic central
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bank loses control over the domestic money supply which becomes demand
determined.

If the exchange rate is allowed to float freely (mj = 0, meg = 0} then
= p so expected inflation at home depends only on the rate of growth of
the domestic money supply. However, it is evident from (14) that all of the
disturbances impinge on domestic output so that a floating exchange rate
does not insulate the economy from any foreign disturbances.

However, consider the following policy: (my = 0, mg = 6*f). This would
be a dirty float where the central bank leans against the wind with the
exchange rate. Such a policy eliminates the transmission of foreign monetary
shocks to the domestic economy through manipulation cf the éxchange rate
alone. Alternatively, (mj =0, mg = -g[i1-na(1+p*+n3)~11) insulates the
domestic economy from foreign real disturbances. This requires a leaning
with the wind exchange rate policy.

Each of the above exchange rate policies eliminates one source of
foreign disturbance but is incapable of eliminating both. Moreover, there is
no coordination of exchange rate polices (i.e. any combination of mg and mz
for mj = m{* = 0) that will do the 3job.

5.3 Interest Rate Policies

We now consider interest rate polices. A pure interest rate policy is a
policy that ignores the exchange rate (mg = 0) and keys solely on the
interest rate. Fron {14) it is clear that a policy (mjy = -8, mg = 0) implies
that %3 = 0 and thus the elements Ky3 and Kyy of K3 disappear. In this
instance we have

Pt = Ei-qpy = (1+9)_1{ut- et) .

Thus the influence of unanticipated foreign monetary and real disturbances

on domestic output is eliminated. Further, me = 0 implies that ¥1 = 1 so
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that = = p. Or, the influence of systematic foreign disturbances 1is also
eliminated. Thus, irrespective of the behavior of the foreign central bank,
a policy of floating the exchange rate and managing the interest interest
completely insulates the domestic economy from foreign disturbances.

The money supply process inplied by such a rule is

My = pt - Bliy - 1) + we.

When the interest falls below the target value the domestic central bank
increases the money supply through open market purchases of assets by an
amount exactly equal to the increase in the home demand for money. This
leaning with the wind policy fully accommodates any interest rate induced
change in the demand for money.

It also follows that the foreign central bank can independently pursue
such a policy. That is (¥ = -g*, mg = 0) is a feasible fully insulating
policy for the foreign central bank. Thus, flexible exchange rates, combined
with an interest rate rule provide for national monetary autonomy, without
the need for coordination.

5.3 Transwission Channels

It is evident that a policy of fixing the exchange rate and floating
the 1interest rate, the policy usually c¢onsidered, cannot insulate the
domestic economy from foreign disturbances. This follows because of the
nature of the economic linkages in an integrated trading world. These
linkages are through the commodity market -- via commodity arbitrage or PFPP
-- and the capital market -- via assets arbitrage or UIRP. To close the
domestic economy to foreign disturbances requires breaking these two links.
The exchange rate clearly ties domestic and foreign prices tegether through
the purchasing power parity relation. Allowing the exchange rate to float

breaks this link. The domestic interest rate is the variable through which
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foreign capital market disturbances impact on the domestic economy. If the
money supply is managed in such a way that the excess demand for money is
independent of the interest rate then foreign capital market disturbances
become irrelevant, as occurs under our proposed rule. Thus while anly the
interest rate is actively managed under a complete insulation regime, in
fact, both elements in the central bank’s arsenal of instruments are
directed towards different aspects of eccnomic integration. It is probably
no coincidence, then, that central banks are often accused of being overly
concerned with domestic interest rates. These form an important component of

policies designed to provide central banks with monetary autonony.

6. CPTIMAL POLICIES

To this point we have considered policies optimal in the sense of
providing insulation from foreign disturbances and complete monetary
autonomy. However, there are other criteria of optimality that mnight be
considered. In particular, do insulating policies entail costs in terms of
increased output variability? This might be an issue because if the domestic
country insulates itself from foreign disturbances it may be foregoing the
opportunity to export some of its own domestically sourced disturbances fto
the foreign country, thereby sacrificing an opportunity to reduce the
variance of domestic output.

Consider now the goal of minimizing the variance of domestic output.
Within the present framework, this is the same as minimizing the variance of
the forecast error on output and very nearly the same as minimizing the
variability of unanticipated inflation. From (1} and (14) we have

Yo = ¥y + 8I(KLL + 1/8) e + K%ZUt + K36l + K%4u§].

Thus,
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var (V¢) = 62[(kl + 1780202 + (kK}2)20% + (K1) 20Zx + (K1) 204,
However, noting that 75 and W3 are linear transformatiohs of me and my
vields a transformation of var{Yy) that is somewhat easier to work with.
Specifically, denote 5 = (1/9}2var{Yt} then
brs - ey (em32 - dm3w} + £132)

2=a- + . (18}
To15 -~ manh (ToT5 - wyp%)2

The coefficients are defined in the Appendix. Determining the optimal ®y and
W3 yields the optimal m, and m; through through the reverse transformatiom.

It is a straightforward matter to show that maximizing T over 73 and Ty

yields

¥3 = E13 {(19)
and

T; = EN} + F. (20)

From (14) and the supporting definitions, this in turn implies that

meg = -{(1+6+8*) "1 [-(1+8)ETH - 6*ET - 6*F + 8% (1+8))

and
mj = -{1+646%)"1[ETY - Ev} - F + (1+8+6%*)}p + (1+8)],
vhere
] [8*(1+6%)-8(1+8))20202s + [(1+8%) (1+6+8*)}120%02 + [6(148+6%120%40]
(1+6+6%)2[8% (14+6%) oZais + 0(146) 0leoix]
and

ciolx + [(1‘*9*)20;‘: + 62024) 0l + [8%202 + (1+8)20ix) e
F = 8¢ 1o
[6*(1+8™)aZoix + ©(1+48)0lxolx]

In general, therefore, the optimal ¥y and T3, and hence m, and mj, will be
functions of all the structural parameters and disturbances in the model.
The general behavior of the central bank will be to manage both the exchange
rate and the interest rate under almost all circumstances. Furthernore,

substituting (192) and (20} back into (18) yields
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T = -a + {fb2 - bed + c2e)/(4fe -d2) (21)
so that, when following an optimal policy the domestic central bank can
always find some rule that yields it a constant level of utility. In other
words, no matter what the actions of the foreign central bank, the domestic
central bank c¢an act in such & way as to attain some minimal level of
utility.

To gain more insight in the nature of the optimal policies, consider
the following special cases:
Case 1 : 02= 0% =0 -- the only disturbances in the economy are from the
foreign country. One might expect the insulating policy to be optimal in
this instance. This is verified by substituting for o} and o} into E and F
to obtain E = 0 and F = (1+6). Substituting into ne amd mj yields me = 0 and
mj = -, which is the insulating policy. This is the only time that an
insulating policy is optimal.
Case 2 : oix = olx = 0 -- the only disturbances in the economy are domestic.
In this case F » @ and E » -®». The optimal policy requires the central bank
to fix one or both the interest rate and the exchange rate. It 1is
interesting to note that fixing the interest rate alone (mj = =), for any
exchange rate regime, will be optimal. By doing so some of the domestic
disturbances are passed on to the foreign economy through the capital
markets.
Case 3 : o) = o2+ = 0 -- there are only real disturbances and no monetary
shocks. The optimal policy here is the same as for Case 2.
Case 4 : 0l = oix = 0 -~ that is a world with just monetary disturbances. In
this case one can show that

[{1+8%) 202 + 82024])

8" (146%) o2x + 6(146) 0ix
and




15

[(1+6*)2 + 02]02 + [8*2 + (1+B)2]05*}
8/ .

68 (1+6*) o2x + 8(1+8) 03«
v i

F

Thus, both the interest rate and the exchange rate are managed to a degree
that depends on the underlying variances of the monetary disturbances. It is
interesting to note, however, that in this case ¥ = 0. That is when there
are just monetary disturbances, the central bank can find a policy that wili
completely eliminate output variability, should it so desire.

Optimal pelicies considered previously in the literature have dealt
with just exchange rate management. This is a special case of the present
model with my = 0 and policy choices restricted to me. Our analysis
indicates that such policies are always suboptimal when the central bank
has sufficient domestic assets on hand to enable it to pursue a nonsinal

interest rate target.

This paper considers interest rate and exchange rate management
policies that reduce the international transmission of disturbances and
allow countries to pursue more independent monetary policies. We find that
exchange rate management alone is incapable of simultaneously elipinating
the transmission of both foreign real and monetary - disturbances to the
domestic economy. The elimination of foreign monetary disturbances is
possible with an exchange rate policy of leaning against the wind whereas
the elimination of foreign real disturbances requires leaning with the wind.
Bach pelicy is a dirty float.

However, an interest rate policy combined with a floating exchange rate
is capable of simultaneously eliminating the transmission of both foreign

real and monetary disturbances. By accommodating interest rate induced
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changes in the demand for money capital market disturbances are removed., By
floating the exchange rate commodity market disturbances are eliminated. It
is through these two markets that foreign disturbances are transmitted.

The cost of achieving autonomy will nearly always be increased output
and price variability. Only when there are no domestic disturbances will an
insulating policy be optimal. In general the central bank will want to
manage both the exchange rate and the interest rate. Thus it should not be
surprising that central banks guickly became disillusioned with fully
flexible exchange rate regimes following the general move to floating rates
during 1973. Nor sghould it be surprising that central banks appear to be
preoccupied with interest rates and the management thereof. Such behaviour

has been ghown to be optimal under general circumstances in this paper.
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Appendix
I. In this Appendix we outline the method used to derive the solutions
{14). First we demonstrate that riy = r§, which follows from the fact that
there is a single worldwide goods market. From (3) and (6)
ry - rf = {ig - i¥) - (Egprs1 - EtpEe1) + ( pe - PD). (a1)
Interest rate parity (9) and purchasing power parity {8) imply
ig - it = (Etpe+1 - Etpt+1) - (Pt - PO -
50 that the RHS of (Al) is identically zero,
Using ry = rt and letting c + ¢® = 1, substituting (1) and (4) into (7}
vields
ry = rp - 6(py ~ E¢-1pt) - 6% (pt - E¢-1p%) - (e + €%, (A2)
where rn = A - Y, - Yn is the real interest rate that ex ante clears the
goods market. Next it is simply a matter of substituting (A2), (1} or (4)

and {8) into each of the money market clearing conditions

Mg = M§
and
ng* = mg*,

to derive the gquasi-reduced form solutions:

ne + (146) (1+p+mq) 8" (p+ry) - me ]{:t [ {p+mi) (rp+m) - ¥y ]
B(8*+mY) - nf  mE + (1+6%) (1+p"+n¥) H (B +nd) (xp+e™) - YR
mg ~my O O zg [ 8 +(1+8) (f+ny) e* (p+my) [Et—lpt
+ +
€ *yr % *
L0 0 -mg -nj i% s(p*+md) 8% + (1+8%) (g*+%) | [Er-1pt
C-{14pmg) 1 - (Bmy) 0 } z;
+ T
| -(g*+n¥) 0 =-(14p*+nd) 1 i%
or,
APy = Rg + Ryt + RpT + R3E;_qP¢ + RgX¢. {A3)

Py, T and Xy are all defined in the text. Guessing a solution
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Pt = Kg + K1t + KoT + K3X¢, : (24)
it is apparent that
Et-1Pt = Ko + Kqt. (A5)

Substituting (A4) and (A5) into {(A3) and equating coefficients yields:

Ko = (& - R3)~IRg

Ki = (A - R3)71Ry

Ky = (A - R3) IRy
and

K3 = a~1Ry4.

Solving these matrix equations gives the solution presented in (14) of the

text.

II. Here we provide the definitions of the coefficients in {18).

a = [(146%)}202 + 82024]/62(1+6+8%)2
b = 206*(1+8*) 02 + 68(1+6) 02e]/6(1+6+6*) 2
c = 20(1+6*)202 + 8202x]/0(140+6%)2
d = 2[6°(1+6%) 02 + 8(1+8) 02x]/(1+646%)2

e = [6%2¢2 + (1+8)202x + (1+8+8*) 2021/ (148+8%)2

Fh
[}

[(1+6%) 202 + 8202« + (148+8%) 20241/ (148+0™) .2
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lrurnovsky (1984} provides a useful, representative discussion.
2ye could have expressed Y¢ and YE in logs and then modified the LHS of (7)
to contain the share weighted logs of real output. Doing so however does
not add to the intuition behind this model and merely complicates the
algebra.
3siegel (1983), Dotsey and King (1983) and Goodfriend (1984} discuss related

interest rate rules for closed econonies.






