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Optimum Monetary Instrument Option

in the Case of a Small Open Economy

By:
Arief Ramayandi

Abstract
This essay examines the choice of monetary policy instrument for a small open
economy under flexible exchange rate regime with some reference to Indonesia. To
approach the issue a simple ad-hoc aggregate supply-ISLM model is used for the
analysis. Although basically the issue concerning monetary instrument problem tend
to be more empirical rather than theoretical, this essay argues that some rules of
thumb could still be drawn from the analysis of the theoretical model to solve the
problem. The recognition of the true behavioural relationship among aggregate
variables in the economy is important as guidance for the optimal policy rule. The
analysis also recognises that a credible commitment from the monetary authority

towards the instrument chosen is important.
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1. Introduction

Uncertainty is part of our everyday life, and in fact it presents itsdf everywhere in our
everyday activity. Besdes that fact, certainty is dways preferred to maturity. In terms
of the aggregete economy, one form of uncertanty is trandaed in fluctuations in the
key aggregate economic variables As cetanty is dways prefered to uncertainty,
macroeconomic managers seek ways to diminate -- or, more redidicdly, moderate --
thee fluctuations One way to ded with these economic fluctuations is through
monetary policy, so that it can sarve as a tool to ensure that the economy achieves a

relaive Sate of dability.

The task of conducting monetary policy is ddegated to the monetary authority in the
economy. One of the mog common devices avalable to the monetary authority for
conducting monetary policy is open maket operaions (OMO). In conducting open
maket operation, mongtary authority should specify the indrument that it is going to
use in implementing monetary policy. Essentidly the instrument has to be the one thet
is directly under the control of monetay authority. There ae two ingruments
avalable in a mutudly exdusve manner to be chosen by the moneary authority: the

money base (aquantity rule) and the interest rate (a price rule).

The choice for the right instrument has long been debated as an instrument problem
faced by the monetary authority. The monetary authority cannot fix both insruments
a the same time If the quantity is fixed (money base targeting), then the monetary
authority has to let the market determine the price (interest ra€) to ensure equilibrium
in the money market, and vice versa In other words, once one of the two vaiables is
chosen as an ingdrument by the moneary authority, the other one becomes a random

vaidde



The optimd solution for this indrument problem would be to choose the one which
produces the minimum variaion in the key aggregae macroeconomic variables This
essay atempts to ded with the ingrument problem faced by the mongtary authority in
a smdl open economy. Therefore the question to be addressed is to figure out the best

solution to thisingrument problem in the context of a smal open economy.

In the open economy case, generdly the moneary policy issue concans more to the
choice of the exchange rate regime ingead of this instrument problem. Under the case
of a fixed exchange rate regime, the ingrument problem becomes reatively irrdevant
gnce the domedic interest rate would badcdly determined by the internationd
interest rate, while the monetary base would be the random varidble given the fixed
exchange rate of the domedtic currency. Under the free-floating regime, the domedtic
exchange rate acts as the random variable. However, in the circumstances where the
luxury to choose between the exchange raie regime is not available, then the domestic
monetary policy will dill faced the indrument problem in atempting to moderate the

aggregate economic fluctuations.

The recent Asan crisis has not only brought a dramatic fluctuation in the criss hit
economies, but dso forced those economies to float ther exchange rate fredy. The
reason is that to defend the fixed target of domestic exchange rate, the economy needs
to have an adequady sufficient amount of internationd reserves. During the criss,
the amount of internationd reserves avalable for those countries was just not enough
to keep ther exchange rate target. The essay takes this as the starting point, and looks

a the choice of monetary policy instrument under a flexible exchange rate regime.



In order to agpproach the quedtion of this essay, a smple adhoc aggregate supply
(ASFISLM modd is used to represent the economic system. The modd explicitly
takes into account the red exchange rate as addtiond information for the monetary
authority to determine its optima policy rule. There has been subdiantid debate about
the choice of operding instrument in Indonesia, and the modd can be used to assess

some of this debate.

The outline of this paper is as follows Section 2 outlines the modd and describes the
gructure of the particular smdl open economy used to do the andyds Section 3
presents the andyds of the modd to agpproach the indrument problem in conducting
monetary policy. This secion aso presents the andyss for the target variables under
both the quantity and price rules. Section 4 provides a further qudification for the
andyss of the modd with reference to Indonesa And, Section 5 sets out some

concluding remarks.



2. The Sructure of a Small Open Economy

To gpproach the quedtion put forward in this essay, the economic dructure based on a
smple adhoc aggregate supply (ASFISLM modd is used. The modd is not derived
directly by optimisng economic agents behaviour, and 0 in this sense it is an ad-hoc
modd. However, the modd used has dready been widdy utilised to approach such
problem, and to some extent is conddered condgent with the money in the utility
(MIU) function modd (as described in McCdlum, 1999 and Wash, 1998). This
section will describe the behaviourd rdaionship in each component considered in the

modd.

The firg three equations in the modd are asfollows:

Aggregate supply (AS) is represented as:

AS Y =8, +a(p - Eip)+ 8y, +e @

Aggegate demand in the economy (AD) is represented as.

IS: ytd =b, +b,r, - b,r, +b,z, +d, @
and,
LM: m - pt:CO'Clit+C2yt+m (3)

All variables above are expressed in the naturd log form, except for r (the red interest

ra€) and i (the nomind interest rae). The economy is assumed to be in equilibrium,
hence, the log of the aggregate output supplied (y;) and the log of the aggregete
output demanded (y¢) is assumed to be the same p is the log of the economy’s

aggregate price levd. E is an expectaion operator, with subscript i indicates the



period of the expectation formation. r is the red exchange rate variable (a rise
indicates a depreciation). z is the sum of exogenous variables affecting aggregae
demand of the economy, eg. government outlay etc. mis the log of money dirculated

in the economy. a, b and ¢ are positive parameters.

Equation (1) represents the rdaionship in the aggregate supply of the economy. This
equation is raiondised by Lucas (1973), which follows from an overlaoping
generdtion modd optimisation he condructed by incorporaing one period nomind
wage rigidity (es indicated by Wash, 1998, p.204). By this equdion, the deviaion in
the current actud aggregate price levd to its expected vaue given the observeble

previous information (the price surprises due to the presence of nomind wage and

price rigicities) will induce higher output. Therefore, a is the dasticity of ySover the

change in(p, - E.;p;), which has a pogdtive impact on aggregae output supplied.
a,is the adjusment coefficient for y. By assuming that the aggregate supply function
is stable, then O<a,<l. e, is the white noise resdud for the AS function. It could aso
be intepreted as the representation of any unexpected innovation to aggregae
productivity. In summary, aggregaie supply of the economy increases if the actud
price levd is higher than expected, the higher the previous period output leve, and if

thereis a pogtive innovation to the aggregate productivity.

Equation (2) represents the IS function of the economy. It is basicdly a reduced form
of the aggregate demand in the economy’. Aggregate demand of the economy is

perceived to be negetively related to the red interest rae (r). r in each period is

! Thistype of equation is commonly used for analyzing the choice of an optimal instrument problem
using an ad-hoc closed aggregate economic modd (e.g. Poole, 1970, Sargent and Wallace, 1975, etc.).
Thisline of literature was initiated by Poole (1970).



characterised by the Fisher equetion, reaing the red and nomind interest rate as

follows

e =iy - (Epus - Pv) @

where (Ep,,, - p,) is expected inflation within each period of time. To capture the
open economy characterigtic, the log of the red exchange rate varidble ¢) is incuded
in the function. This varidble determines the magnitude of the economy’s net export,
where, when r depreciates (increasing in vaue), net export increases, and vice versa

r for each period itsdf is defined as the following equation:

re=s+p - p ©

where s and P’ represent the log of nomina exchange ite of the domestic economy
and the internationa price level respectivdly. The nomind exchange rate is quoted in
terms of domestic currency over foreign currency, so that the increased (decreased)
vadue of the nomind exchange rate dgnifies a depreciaion (gppreciaion) of domestic
currency. b, is the multiplier effect of z with respect to y’ . Therefore, b, is assumed

to be greater than one (p;>1). d is a white noise resdud that can be interpreted as an

aggregae demand shock in the economy. For further samplicty, it is going to be
convenient to assume that dl the white noise components in the sysem ae not

correlated with each other.

Another  smplifying assumption that is going to be utilised in the andyss of this
economic sysgem is tha the Madshdl-Lerner condition holds, where the sum of the
absolute vaue of the export and import eadticity is greater than one for each period.

By holding this condition, we asaure that the direct impact of the domegtic currency



depreciation on net exports will be postive. Therefore, as suggested by the Marshdl-
Lerner conggtent assumption, by in equation (2) is expected to be greater than one.
However, rdaxation of this amplifying assumption could dso be explored, to see the
implication towards the volaility of aggregate output and prices given the spedific

ingrument as atool of monetary policy.

Equation (3) represents the demand for red baances in the economy. The log of red
badances (m — p) is percaved as negdivdy determined by the nomind interest rate
and pogtively determined by the current aggregate income (which, is assumed to be
equd to the aggregate output of the economy). m represents the white noise shock in

the demand for red bdances, and as mentioned above, is assumed to be not

contemporaneoudy corrdaed with other varigbles.

On the other hand, the money supply process is moddled by incorporating the
banking sector behaviour in it. It is assumed tha the interest rate would have an effect
on the formation of the banking sector reserves in the centrd bank (as explained in
Hadjimichdakis, 1982, Mishkin, 1995, etc). The higher the market interest rate, the
lower the excess reserves over deposts in the banking sector. Hence, the higher is the

money multiplier. Therefore, the equation that represents the money supply formation
is as follows?

m =g;h +0,i; +q, ©

Equation (6) says that the money supply process is beng determined postively by the
monetary base (h, i.e, the rdevant reserve aggregate) and interest rate (i). Q

represents the shock on the money supply process within each period, and as the other

2 The equation follows from the one ustilised by McCallum and Hoehn (1983).



shocks, is assumed to be white noise and contemporaneoudy uncorrdated with other
varigbles. By this st up, it could adso represent the view that the money supply

process is, to some extent, demand determined.

Interest parity condition is taken as the rule that governs the flow of capitd into and
out of the country. The condition thet is utilised in this essay is the uncovered interest
parity condition by adding a white noise vaidble (y) to capture the impefection in

the internationd capita movement.

(i, - i) =(BEsu - 8) +Y, ()

Equation (7) says tha the difference between domestic and internaiond interest rate
is equd to the expected change in the log of exchange rate plus some white noise
component that could be interpreted as a risk factor of the domestic economy. y is
conjectured to move randomly with the average vaue of zero and is assumed to be
uncorrdated with the other varidbles in the economic sysem congdered in this essay.
However, the indudon of this vaidbdle in the interest parity condition dlows the
difference between domestic and internationd interest rate to be different with the

expected change in the exchange rate.

To chaatterise the smdl economy assumption, i, and p;, ae assumed to be
absolutdy exogenoudy determined. The domedic economy does not have the ability
to dter those variables. In addition, since the purpose of this essay is to andyse the
impact of mongtary intervention on the aggregate economy, government outlay
(which is captured in the z vaiade in the IS eguation) is ds0 assumed to be
exogenoudy determined. The intuition behind this is that the government is assumed

to amnounce the vadue of its outlay in the beginning of each period, s0 tha the



information on z within each period is observable in that same period. For the sske of
amplidty in andyds those variables ae assumed to be condant. This smplifying
assumption could be rdaxed in the interpretation of the andyss later. However, the
rdaxation will gill be a gmplification of the true economic modd, which dill
assumes that those varidbles are dl absolutdy exogenoudy determined and that the
agents in the economy do not form any expectation in the vaue of those vaiabdles
Therefore, it is badcdly a very dringent assumption in the sense that it assumes thet
the internationd maket gtuaion is absolutdy dable and hence  completdy

predictable.

The other thing that needs to be darified in this st up is the way economic agents
form ther expectation of the log of the future nomind exchenge rae (Es.,). In

forming their expectation of the future nomind exchange rate, agents are assumed to

follow the purchasing power parity argument. Therefore, it is expressed asfollows

ES..=Ep. - P ®

Due to the assumption made in the above paragraph, then the expected vaue of the
log of the future internationd price leve is jus the vdue of itsdf, which is assumed

to be congant.

As a consequence of the above assumptions and given the interest parity assumption
outlined in equation (7), we could get an equaion expressng the determingtion of the

log of the current nomina exchange rate asfollows

S =Ep,-p -G -i)+y, ©)



Equetion (9) says tha the log of the current nominad exchange rate for the domestic
economy is Smply the log of the current period expected vaue of the difference of
the domesic and internationd price leve in the next period, minus the difference
between domedtic and internationd interest rate in the current period, plus some
international shock on the domegtic economy in the current period. Therefore, besides
the expected future purchasng power paity, the capitd movement in the current
period dso plays a role in determining the current nomind exchange rate of the

domestic economy’ s currency.
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3. Analyss

From the economic modd set up in the previous section, we can conduct an andyss
of how a particular choice of monetary policy indrument can influence the target
vaiables given the specified modd. The man target vaidbles consdered in this essay
ae the aggregate output and the aggregate price leve. However, the andyds could
adso be conducted to access the vaiability in the nomind exchange rae of the
domestic economy and the money sock as an intermediate target given quantity rule
(setting up the monetary base) of monetary policy choice Those additiond varigbles
would give a wider range of target variables to be consdered by the centrd bank
when deciding an adhoc aggregate loss function for the economy as a whole. This
aggregate loss function is assumed to be formed by some weighted average of those

target variables’,

There ae two schemes tha will be andysed in this essay. The firs would be
andysing the impact of choosng the quantity rule, i.e fixing h as the chaice of the
monegtary insrument; and, the second would be the impact of choodng the price rule,
i.e. fixing the interest rate as the monetary policy tool. Since the modd incorporate
expectaion for some endogenous vaidble in the sysem, the solution would be
difficult to be traced. In order to work out the solution for the andyss, the method of
undetermined coefficient is used to hep in finding out the solution for the variadles

under condderdion.

® Thistype of aggregate loss function has already commonly being used in the analysis utilizing an ad-
hoc aggregate economic models (e.g. Checchetti, 1995, Svensson, 1999, etc.)

1



3.1 The Method of Undetermined Coefficients

This method conssts of guessng the solution of the parameterisation of the solution
equaion. The idea is to utilise the theory or an educaed guess work to find the
generd functiond form of the solution. After the conjecture of the generd functiond
fom of the solution is decided, the next task is to determine the vdues of the
paameters in the conjectured generd <olution that satify the system of equations

used in the modd.

In this particular case, the eguation of interest is the equilibrium aggregate price levd,
which is derived from the sysem of equations representing the economic system. The
educated guess for the equilibrium aggregate price levd is a linear function of dl the
exogenous vaiadles induded in the sysem. Usng the conjectured solution for the
price levd (as shown later in this section), we work out the solution for the
expectationd function of the aggregate price levd. As the functiond forms of those

vaidbles are figured out, we can subditute it in to get dl the solution of other

endogenous varidbles of intered.

For the modd conddered in this essay, the exogenous vaidbles that will determine

the aggregate price levd would be the condant (including the assumed condant vaue
of z i, ad p;), dl the shock variables relevant to the case under consideration, the
lagged endogenous varidble 'y, ; (which is dready known during the current period),
and dl the exogenous shocks Therefore, the solution for p, in this case, is a function

of a condant, y, , and dl the shock variables related to the scenario used to andyse

the determination of p in the system.



3.2 Target Variables

Andyss concearning target variables will be conducted under two different scenarios.
Frg, under the quantity rule i.e by fixing or contralling the monetary base as an
indrument in conducting monetary policy. Second, under the price rule i.e by

controlling the interest rate as an insrument of monetary palicy.

3.2.1 Quantity Rule

This rue means tha the monetary authority is taking the monetary base (h) as the
indrument to influence the aggregate economy. As a consegquence, the domedtic
nomind interest rate is now beng determined in the money market as secified by the
mechanism explained in equation (3) and (6):

+ (Co_glh+pt+czyt+m_qt)
9; (10)

Equation (10) says that under this policy rule, the nomind interest rae is negatively
determined by the chosen level of money base. The other varidbles that determine the
nomind interest rate are the current price level and income (where both affect the
nomind interest rate pogtively). Another feature that characterises the nomind
interes rate here is the white noise shocks from the money demand and supply

rocess.

By subdtituting eguation (10) to the system specified previoudy, we can solve for the
current aggregate price level. As described in the gppendix, we can then characterise

the conjecture for the generd solution for the aggregate price levd asfollows:

p =fo+f,(m-q)+fy +fd +f,e +fy, (11)

13



Usng the method of undetermined coefficient, we then get the parameters in the
conjecture as follows

Table1 Cosfficientsfor the general solution of prices under the quantity rule

Codfficient for:
- Condgtant term foz(go' a0"’94f 5a0)+glh+92i*+g3z
95
- The money demand and the f, = - 95 <
oy | T e alad
- The intemational  economy’s ¢ = 92 >0
assessment disturbance (y) 2 gs+a,-9,(fa -1
- The aggregate demand shock ¢ = 96 >0
@) " G+a- g,(fsa,- 1)
-~ The aggregate supply ook~ _ 95 -1 <0
(e) ) 95 9, +2a - 9,(fsa, - 1)
- The lagged output (y; ;) f=_ "8
° gs - 94(a2 -1

Note: The derivation is shown and symbols are explained in the appendix

From the above table the intuition behind the conjectured generd solution for prices
is theoreticaly acceptable The current aggregate price levd (p) is negdivey
influenced by the money demand shock and positively influenced by the shock in the
money supply process. In this sense, the unanticipated increase in the money supply
(cet. par.) will reduce the vaue of money, which means an increase in the aggregate
price levd. On the other hand, the increase in money demand means there is a
shortage of money in the economy, which reduces the aggregete price leved. The
increase in the internationd economy’s disturbance (y), eg. the incresse in the
country risk factor of the domestic economy, will depreciate the current noming
exchange rate (as seen in the eguation (9)), increesing the aggregate price leve
through the trangmisson mechanism process in the aggregate economy. A podtive

aggregate demand shock would affect p podtively, while a postive aggregate supply

14




shock (podtive innovation shock in the aggregete production process) would affect p
negatively. As the adjusment process affects the aggregate supply process postively,

the lagged aggregate output influences p negdtivey.

Usng the above result for the determination of the current aggregete price levd and
by working on its expectaiond form, the determination of aggregate output is defined

asfollows
Ve =agtaf.(m-q)+fy, +fd +f.e)ta v, +e (12)

From the above eguation, the term in the bracket represents the unanticipated
movement in the price leve. Therefore, the impact of each shock is just ther impact
on the aggregate price leved times a. Any of those shocks represents the deviaion of
the current price level from the expected vdue of it created in the previous period.
Hence, the postive deviaion will induce more production by the production sector in
the economy due to the lower red wages they are facing, and vice verss. One thing
that is interesing to note here is the impact of the innovaion in the production
process for the aggregate current output itsdf. From equation (12), the pogtive (cet.
par.) unexpected innovation in production process (e) no longer has a oneto-one
relaionship with aggregete output. The intuition behind that is the fact that this
current innovation induces the decline in the aggregate price levd (as shown in table
1). Hence, it will increase the bvd of red wage pad in the production processes. As a
result, producers will tend to lower their consumption of labour in order to meat ther
budget condraint. Therefore, the impact of a podtive innovation on current aggregate
output of the economy is not clear (as it is an empirical matter rather than a theoreticd

one). If atimes f, is less than —1, then the postive innovation will decrease the

“ Note that this aggregate supply model implicitly assumes nomina wage rigidity.

15



aggregate current output instead of incressing it. However, if a times f, is greater
thean —1 (but lower than O snce f, is negaive as shown in table 1), the postive
innovation in production processes will gill be increesing the current aggregate output

by less than proportiond.

Having st up the target variables in terms of the exogenous variables in the system,
we can move to the area which is of interest to policy makers. Given any policy taken,
it is under the policy mekers interest to get information amout the variability of the
outcome of target variables In this essay, the variability of the target variables is
accessed by messuring the associaed variance of the target variables under
condderation. To smplify the expresson, it is dso assumed that dl the unanticipated
shock varidbles are independent of eech other, so tha the co-variances among those
shocks are equd to zero. The violaion of this assumption will not change the intuition
behind the eventud variances of those target variables too much, except thet it is only

going to increase the variances of interest.

From equation (11) the variance of the aggregate price levd (Var(p,) ) isasfollows
E(p, - Ep)?|, =f."(Var(m) +Var(q,) +f ,'Var(y ) +f ;"Var(d,) +f ,/Var (e,)

It could be seen that the variance of the aggregate price levd condgts of the variances
of dl the shocks in the economic sysem. There ae severd things that need to be

noted here. Fire, from Table 1, it is quite clear that the value of f, is between zero
and minus one (-1<f,<0) dnce the denominator is podtive and grester than gs.
Therefore, the absolute vaue of f,* must be smdler then the absolute vaue of f,

itself, and hence both the variances of money demand and supply enter the variance of

16



the aggregate price level with a smdler vaue. The vaue of f .is between zero and one
(gnce 0<ge<1 a&s indicated in the gppendix). f ,dso lies in between zero and one (es
shown in the gppendix ad explained later in this section). Therefore, the variance of
the aggregate demand shock and the variance of internationd disturbance term aso
enters Var(p) in the same way as the variance of the shock of money demand and
money supply. On the contrary, the absolute value of f, could be ether less or more

than 1. Hence, and the variance of the productivity shock enters Var(p) with an

unclear magnitude.

The variance of aggregate output (Var(y)) is derived from eguation (12) asfollows

e(alf 1)’ (Var(m) +Var@,)) +(af ,)*Varty ) +(af ;) *Var(d, )u

E(Y: - By
= & (af , +DVar(e,) ;
In the case of the variance of aggregate output, the manner of how the shocks

variances enters Var (y) depend on the magnitude of &;.

3.2.2 PriceRule

Under this rule, the monetary authority chooses to fix the nomind interest rate as an
ingrument in conducting the monetary policy. However, as pointed out by Wicksdl,
fixing the nomind interet rate as a monday policy indrument could possbly
generate an inflation or deflation if done a an incorrect level®. Permanently fixing the
nomind interest rate would require the free fluctuation in the money supply in order
to keep the interest leve intact & its decided rate. The free fluctuation in the money
market would have an effect on the aggregate price leve, where the aggregate price

levd will dso fluctuate without having anything to anchor it down. Therefore as

5 Blanchard and Fisher, 1990 (p.577)

17



economic agents bdieve that the monetary authority will dways accommodate
whatever money is demanded, they may have different expectations of the aggregeate
price levd, each of which is as good as the other. As a consequence, there is no
definite anchor in the determination of the current aggregete price leve. In other
words, permanently fixing the nomind interes rate results in price indeterminecy.
This cae is true, ather under an adaptive or raionad expectaion assumption in the
economic  agents  expectaion formation. For the case of raiond expectation
assumption (as shown by Sargent and Wadlace, 1975), the current price leve will
have a one to one rdaionship with the expected future price levd, which is
indeterminate  because agents in the economy might have different expectaions,
which, each of those are based on the correct assumption that the authority will
dways accommodate whaever quantity of money demended & the given nomind

interest rate.

This price indeterminecy problem can be eesly overcome by introducing a nomind
anchor to tie down the price level. In this essay, the monetary policy is assumed to
am for gdabiligng the inflation. Therefore, it is assumed tha the monetary authority

fixes the nomind interest rate according to the following rule:

it :(Ept+1' pt)+kpt (13)

where k is a condant parameter relaing nomind interest rete to the aggregeate price
levd that is chosen by the monetary authority. This rule smply says that the nomind
interet rate is st to incorporate the actua movement of the aggregete price leve in

order to gabilize inflation.

6 This solution was put forward initially by McCallum (1981)

18



By fixing the interest rate, then the role of the money maket is merdy just to
determine the amount of money base needed to keep the nomind interest rate given.
Therefore, under this scheme, the movement in the money market does not have
anything to do with the determination of the target aggregetes. In other words, by
fixing the nomind interest rate, the money maket only serves as an appendage in the
oveadl economic sysem. The only task of the money market under this scheme is
determining the level of money base (h) needed to assure thet the given nomind
interest rate is achieved The intuition behind this process is that since the government
has fixed the nomind rate of interest in the manner described in equetion (13), then
bascdly the red cost of cepitd (the red interext rate, r) is beng kept out of the
impact from the expected inflation and being tied down to the current price leve by a
certain proportion k. The process of determination of the aggregate price levd and

output is now |eft to the goods market.

By inddling equation (13) (the interest rule) to the gpecified economic system and
repeating the method used to figure out the aggregate price leved as described in the

quantity rule section, we can characterise the conjecture for the generd solution for

the aggregate price leve asfollows

P =Vp +Vy  +Vd, +Ve +V,y, (14)

By applying the method of undetermined coefficient, we then get the parameers in

the above conjecture as follows
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Table2 Coefficientsfor the general solution of pricesunder the pricerule

Coefficient for:
- Conglant term V, = f, +f,i" +f,z
- The internationa economy’s _f,
assessment disturbance (y) Vi = 1+ f >0
1
- The aggregate demand shock f,
V, = >0
(d) 1+ fl
- The regate U shock -
aggregate  supply v.=—Ts = v <o
(e) 8 1+ fl 2
- Thelagged output (.., ) V,=-1,<0

Note: The derivation is shown and the symbols are explained in the gopendix

As in the case of the quantity rule the intuition behind the result of our conjecture
solution for the aggregete price levd determination in this scheme is dso theoreticdly
acceptable. Under the price rule scheme, the internationd economy’s disturbance (y)
has a pogtive impact on the domestic aggregate price level. The aggregate demand
shock () dso has a podtive impact on the determination of p. Although the aggregate
supply shock (the unanticipated innovetion in production processes) has a negaive
impact on the determination of the aggregate price level under this scheme, there is a
dight difference in the magnitude compared to the one under the quantity rule
scheme. While under the quantity rule the absolute vaue of the parameter for these
two shocks is different (with the absolute vadue for the parameter of aggregate supply
shock being ether grester than or less than one) the absolute value of the parameter
for these two shocks under the price rule is the same but with different sgns. Lagged

output dso has a negative impact on the determination of p.

Another thing that is important to note here is the fact that in the process of
determining the aggregete price level under the price rule scheme, unanticipated

shocks in the money market do not enter the equation. This means that the variahility




in the money market (in this particular specification) does not affect the process of

aggregate price leve determination.

Usng the generd <olution for aggregate price levd determination, the determination

process of the aggregate output is represented as follows:
Yo =g ta(Vy , +Vd, +Ve)+ay, , te (15)

Agan, as in the case of the quantity rule scheme, the impact of each shock is judt ther
impact on the aggregate price level times a;. However, as seen in the equation (15),
the pogtive (cet. par.) unexpected innoveion in the production process (e) no longer
has a oneto-one rdationship with aggregate output. The impact of a pogdtive
innovation on the current aggregate output of the economy is ambiguous If g, times
V; is less than —1, then the pogtive innovaion will decresse the aggregate current
output indtead of increasing it. However, if a times V, is grester than —1 (but lower
than 0 snce V, is negaive as shown in table 1), the pogtive innovation in production

processes will ill be increasing current aggregate output but less than proportiondly

0.

The variances for those target variables can be derived asfollows:

Var(p,):
E(p. - Ep)?|, =VVarly ) +V,*(Var(d,) +Var(e,)
and, Var (y):
E(y: - Eyt)2|k =(aM)*Vary ) + (@) *Var(d) + (@4 +1)*Var()

Unlike the one we get for the quantity rule scheme, the parareter that determines how

the variance of demand shock enters the variance of the aggregeie price leve is not
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1
(b, +b,k +a,

redly clear in this case. Var(d) enters var(p) by the magnitude of V, =
(as shown in the appendix). Therefore, the magnitude of var(d) in var(p) depends on
the vdue of k (the condant parameter rdating the nomind interest rate to the
aggregete price level) chosen by the monetary authority. That is if k is not smadl
enough to guarantee tha (b,+b,) k+a; to have a vadue in betveen zero and one, then

V,? would dso be quite smal. On the other hand, if k is smdl enough to guarantee

that (o1+b2) k+as to have a vaue in between zero and one, then V,” would be grester

than one i.e the vaiances of the aggregate demand and aggregate supply shock in
this case enters the variance of the aggregate price levd with the magnitude greater
than one. As in the case of how the variance of the aggregate demand shock enters the
vaiance of the aggregate price levd, the way tha the variances of the other two
shocks enter the variance of p is highly dependent on the vaue of k chosen by the
monetary authority. In the case of the variance of the aggregate output, again, the

manner of how the shocks variances enter Var (y) depends on the magnitude of a;.

3.2.3 Intermediate Target Variables

Adde from the find target varidbles there are dso some other intermediate target
vaiables which could be accessed directly from time to time by the monday
authority. Those intermediate target varidbles are the nomind exchange rae and the
nomind money circulaed in the economy. As dready shown dbove, under the
economic sysem set up in this essay, the nomind exchange rate is shown by eguation
(9 and the nomina money drculated in the economy could be derived from the
equation (3) by solving for the m Under the two schemes consdered above, it is

possible to assess the variances of those two intermediate varigbles.
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Under the quantity rule:

T 1

g 2 Var(p) +Var(m>)+§e %
! G*t0, g c

|
Var(s) = |+ 2%0

.2
%Var(y) +Var(y )
99

— - c:
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Under the Pricerule:

Var(s) = (1- k)*Var (p) +Var(y ) + 2(1- k )cov( py )
and,

(1+cl ck)?Var(p) +ciVar (y) +Var(m) +2(L+c, - ck)c,Cov(p,y)u

V. =
ar(m) = | +2(1+c, - ck)Cov(p, m + 2c,Cov(y,m)

The vaiances of these two varigbles (nomind exchange rate and the money supply),
could ds0 be used as a guide by the monetary authority in conducting their policies
Especidly for the nomind exchange rate variability under each certain policy scheme
conddered in this essay, it could dso sarve as a component in the aggregate loss

function to be minimised as an objective of the policy teken by the monetary
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authority. The behaviour of the above variances will be discussed later in the next

ubsaction.

3.3 Assessment and Qualification

In order to be ale to ase=ss the efficiency of the two ingrument under congderation,
we need to compare the variances of the target variables produced by each option of
the monegary policy insrument. By roughly observing the variances of the aggregae
output and aggregate price level produced by each scheme one might argue that the
policy under a price rule, i.e fixing up the nomind interes rae, would be a better
option to do for the monetary authority. The reason is that the components that build
up the target vaiables variances teking nomind interest rate as the moneary
ingrument is rddivey less then if taking the money base as the monetary instrument.
In the latter case, variances of the money demand and money supply processes would
contribute to the formation of the aggregate output and price levd variances, while in
the earlier case, those money market variances are being left out in the formation the
target varidbles variances. By taking this argument per s, then it seems logicd to
conclude that the varidbility of the target varidbles is going to be reativey higher
given the money base as a policy indrument compares to given the nomind interest
ratle as a policy indrument. However, by conducting a little more careful observation
of the formaion of those target varidbles vaiances one might see that the above

conclusion does not necessarily haveto betrue.

To do a better comparison between those two variances, one need to be carefully

comparing the magnitude of the parameters that play a role to dampen or to intensfy

the shocks variances that contribute to the formation of the target variables variances.
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We will fird andyse the variance of the aggregate price level given those two
different monetary policy ingrument, then move on to the variance of the aggregate
output levd. From table 1, the parameter for the internationd economic disiurbances

(y) given money baseis

f2= g2 >0
gs+ta, - g4(f5a2'1)

Asgvenintale 1, fs <0, hence (f.a,-1) <-1 And as seen in the appendix, gais

gregter than @,. Therefore, the vaue of f, lies between zero and one. As a result, the
squared vaue of this parameter would be quite smdl. In other words, as the fixed
money base forces the nomind interest rate to rise or fdl s0 as to damp the impact of
the disturbances to spending. The dampen effect produced to the varidbility of this

international  economic digurbance is given by the squared vaue of f,, where

o<f ,f <f, <1.Fomtable 2, the parameter for the corresponding disturbanceis

_f
Po1+f, (b bk +a,

As given in section 2, b is assumed to be greater than one. Therefore, the value of V,
is highly dependent on the choice of k. The greater the vaue of k, the more likdy for
V, to have a vaue in between zero and one. Therefore, given the parameters of the

dructurd equations in the system the monetary authority needs to ensure that the
nomind interest rate is being sufficiently tight up to the price levd, in order to
dampen the impact of the variance of the internaiond economic disurbance on the

variance of the aggregate price level.
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As explaned in the previous sub section, variability in aggregete demand shock enters
the variance of p with a dampen effect in the case of quantity rule (O<f Z<1). On the

other hand, the paameae for this shock under the price rule would agan be

dependent on the vaue of k chosen by the monetary authority. It needs to ensure that

k is not smal enough to guarantee that p1+bp) k+ai to have a vaue in between zero
and one As explaned previoudy, this condition aso applies for the way of the
aggregate supply shock enters the variance of the aggregate price level under this
scheme. However, the way of the aggregate supply shock enters the variance of the

aggregate price level under the quantity rule schemeis dso unclear.

Other thing thet needs to be noted is that unlike the case for the price rule, under the
quantity rule the variances of the money market contributes to the magnitude of the
vaiance of the aggregate price levd. Even though its impact is dampen quite heavily
by the fact that fl2 is closer to zero, the magnitude of the variances in the money
market will dso be an important factor in determining how large will those variances
contribute to the variance of p. If the money maket is rdativdy dable, i.e. the
vaiances of the money demand and money supply is vary smdl, then this pat might

only contribute for a negligible magnitude to the variance of the aggregeate price leve.

Snce the aggregate output is bascdly being determined by the aggregete price leve,
the way of the variability in the aggregate economic shocks affect the variance of the
aggregate output would dso be smilar to the one for the variance of the aggregae

price level. However, the magnitude would be dtered proportiondly by as.

In the case of the intermediate target varidbles, by roughly observing the variance of

the nomind exchange rate under the two different rules. we could generdly say that
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as long as the vdue of k guarantees that (1-k) lies in between zero and one, t is most
likdy that the variance for the nominad exchange rate under the price rule is going to
be less than its magnitude under the quantity rule. However, for the variance of the
nomina money in dirculdion under the price rule (given the same vaue of k above),
the magnitude of the contribution of variances of the aggregate price level, aggregate
output, money demand process and the corresponding covariances to the variance of
m would be intendfied. On the contray, the magnitude of the contribution of
variances and covariances to the variance of the nomind money in crculaion under
the quantity rule is likdy to be dampen. Therefore, given tha the covariances
between p and y with q is rdaively smdl (i.e. the money supply process is reldively
dable, hence its covaiance with p and y is rdatvely smdl), there is a grest
possibility for the less variability on money in drculaion process compares to the one
under the price rule. The covariance anmong p and y with the shocks varidbles will be
determined by the parameter that indicates the magnitude of impact of the variance of
those shocks on the variance of p and y. Agan, the issue gopears to be empirica

rather than theoreticd.

In condusion, the indrument problem faced by the economy is bascdly an empiricd
issue rather than theoreticd. The optimum choice of the ingrument would highly

depend on the parameters of the Structurd economic system. As the parameters of the

economic system is edified, then the monetary authority could access on which rule

is best for them to adopt.

However, some rules of thumb could ill be drawn from this theoreticd exercise
Because of the guaranteed smdl meagnitude on the contribution of the varidbility in

the internationd economic didurbance, aggregate demand and the money market
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behaviour, the quanttity rule by fixing the money base could creste a smdler
vaiability in the target varidbles given a dability behaviour in the demand for money
and supply of money (the bank portfolio behaviour) in the domestic economy. On the
other hend, if the money maket behaviour in the domestic economy is rdativey
undable (i.e. the variances in the demand and supply component are high), then the
monetary authority is fadng a risk of higher vaidbility in the target varidbles under
the quantity rule Therefore, in this case, it is more favourable for the monetary

authority to turn to the price rule in conducting its monetary policy.

However, under this price rule scheme, the monetary authority should be able to
caefully determine the magnitude of aggregete price levd and nomind interest rate
relationship k), as to ensure thet it will not blow up the impact of the domestic goods
maket and interndtiond economic digurbance vaiaion on the vaiadility of the

target variables.

Ancther thing thet the monetary authority should be fully aware of under the specific
price rule consdered in this exercise is tha the expectationd formation of the future
aggregate price leve that they are using is Smilar to he one that compdible to those
of the economic agents. In this case, the monetary authority should dso ensure that
the economic agents possess dl the information needed for them to form ther

expectation as raiond as possble.
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4. Further Qualification

The andyds of the modd presented in the previous section can generdly be used to
asess the rddive effectiveness of the choice of monetary policy ingrument under the
norma economic Stuation. However, we could as wdl try to access the Stuaion
where the economy is facing some specid circumdances. Condder for example, the

Stuation faced by the crigs hit countries during the recent ASan criss.

In the cae of an unordinary gtudtion like the Asan crids the economy would
catanly be confronting an unusud fluctudtion due to a sudden huge devidion in
some of its macroeconomic varigbles This deviation could bring ether a permanent
change in the variance of the rdated macroeconomic varidbles (hence, the variance of
the target variables), or just act as a trandtionary shock that perturbs the variaion of
the rdaed variables for a rdativey short period and eventudly dies away, leading the
rdlaed variables back to their initid variaiond behaviour. In ether case, the conduct
of mongary policy would, again, essentidly be facing the same Studion as the one it
faced before the perturbation occurs, but with a probability of some changes in the
behaviour of the affected variables In this sense, moneay policy bescdly dill
saves as a tool to dabilize the economic fluctuation. Therefore, the objective of the
monetary  authority should  dill be solving the policy indrument problem by
minimizing the vaiaion in the find target vaiddles of the economy. This section will
attenpt to discuss further the ingrument problem faced by the monetary authority,
with dso conddering some aspects that might not be cgptured by the particular modd
used in this essay. In the discusson, this section will condder the particular example

of the Indonesian economy, since it isbascaly asmdl open economy in nature.
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The rdevant potentid vaidions of the taget vaiadles under the economic
specification described previoudy hed dreedy been worked out. The objective of the
monetary authority is usudly to minimise the aggregate loss function, which usudly
is the weighted average of the variation of the combined target varidbles The most
commonly used form of an adhoc aggregate loss function in this line of literature
usudly comprises the weighted average of the vaiaion in the aggregate price leve
and the aggregate output’. However, if the domestic economy has a grest dependency
on the internatiiond economic environment, i.e it has a grest dependence on the
foreign trade, the monetary authority might dso indude nomind exchange rae
vaiaion under the preferred policy instrument scheme®. In the case of Indonesian
economy, foreign trade plays a quite Sgnificant role. The Indonesan import to GDP
ratio ranged around 24 to 28 per cent in the years before the crigs, and the export to
GDP ratio ranged around 26 to 28 per cent. In 1998, it jumped to about 44 per cent for
the import to GDP ratio and aout 54 per cent for the export to GDP ratiio (World
Devdopment Indicator, 2000). Therefae, it seems to be plausble for the moneary
authority to indude the variaion of the nomind exchange rae in ther preferred

objective function.

Under normd conditions in the economic environment, we expect tha the variances
of the shock variables mentioned in the previous sections to be congant over time
Therefore, the game that the monetary authority plays is to find the right policy
ingrument that dabilises the economic fluctuation in the domedtic economy hy
minimisng the vaidion in the target variables (aggregate price leve, aggregae
output and the nomind exchange rae) given those potentid variation captured the

congtant variances of those shock variables.

" eg. see Cecchetti 1998 and Svensson 1999.
8 eg. see Sanchez-Fung 2000



Given the economic system as specified in this essay, one thing that needs to be put at
fird under the monetary authority condderation is whether or not the money market,
l.e the behaviour of the demand for money and supply of money, in the domestic
economy is reatively contemporaneoudy dable The contemporaneous gability that
we ae refaring to here is captured in the variance of the money demand and money
upply shocks, i.e var(nm) and var(g) in the economic modd consdered in this essay.
If the domestic money market is found to be redively dable, then the next task would
be to make a credible assessment on the true vaue of the magnitude of the variances
of domedtic goods market shock and international disturbances under the quantity
rue. Once those megnitudes are credibly egsimaed, what follows would be figuring
out whether or not there is a feasble vaue of k (a parameter tha relates nomind
interest rate with the current domestic aggregate price leve in order to keep the red
interest rate intact with p) that could give a rddivdy lessr magnitude to the
vaiances of the target variables under the price rule This lagt task is bascdly more
difficult compared to the previous ones because if the moneary authority picks the
wrong vadue of k then the price indrument might increase the variance of the target

variables.

Before the onst of the Adan crids Indonesa faced a problem of chronic inflation.
McLeod (1997) agues that the culprit behind this continuing moderady high
inflation was excessve growth of base money. During that period, the Indonesian
centrd bank (Bank Indones@) adopted explicit growth targets for the broad money
(M2) and narow money (M1). In his paper, McLeod agues that targeting those
agoregates had faled to gabilise inflaion around its 5 per cent target leve in the early
1990s. Further, McLeod shows that the monetary aggregate theat explains the chronic

inflation in Indonesa is the monetary base. Therefore, he suggests that the gppropriate
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monetary policy drategy to target inflation in Indonesa is for Bank Indonesa to be
committed in targeting base money (h). Another thing thet is of importance to be
noted here is that Indonesa launched its second round of banking deregulaion (Pekto
1988) in October 1988 which removed mogst of the obdtacles to competition among
banks. As a resdt, during the early 1990s the number of banks operating in Indonesa

soared tremendoudy. This environment contributed to wide variability in Indonesas

monetary aggregates during this period.

Taking the aove gdtuation in the light of the goproach used in here, it is clear that
Bank Indonesa has been conducting a monegay policy through a quantity rule
However, rather than targeting the monetary base (h), Bank Indonesia has targeted the
money supply indead. The decison to target the money supply has some problem
under this setting. The banking sector deregulation that took place had potentidly
changed the portfolio behaviour of the banking sector. Therefore, the money supply
process would be more appropriately represented by equation (6) of our mode.
Therefore, if the quantity rule is to be taken, then targeting money base would seem to
be a more gppropriate indrument. Another potentid problem is the exigence of a
wider vaiability in the money in drculdion. In the light of our modd, this could be
interpreted as a perceptibly wide variance in the domestic money market. Hence, this
would contribute to the formation of the variance of domegic aggregate price leve
under the quantity rule. For that reason, it might be better for Bank Indonesa to
condder gpplying the price rule by seting an gopropricte vadue of k, to ensure that the
resulting variance of the aggregete price levd is lower rdative to its variance under

the dternative scheme. Neverthdess, conducting a thorough empiricd andyds is
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needed to get a beter picture of which policy indrument should be applied to

minimise the resulting variation in the aggregate price level in this case’.

At the onset of the cridgs, Indonesa faced a huge depreciation of its currency. After
trying to defend the Rupiah vaue for some time, Bank Indonesa findly let go the
Rupiah vdue to be decided by the market, letting the Rupiah to float fredy in mid
Augugt 1997. This dage of the exchange rae crigs was soon followed by a collgpse
in confidence in the domedtic banking sector, cresting a banking panic in the country
that necesstated Bank Indonesa to providing some fund to assg the domedic
banking sector. In order to restore the economy, Indonesia undertook an IMF-
endorsed monetary drategy. One of the main dements of this Srategy was to target
lower growth of base money. The god was to prevent continuing collapsing
confidence in the Rupiah. Fane (2000) and McLeod (2000) argue that this instrument
was gopropriate, as long as Bank Indonesa committed to maintaining the target leve
of the base money. However, another view (Grenville, 2000) argues that base money
is not the gppropriste indrument to be targeted snce basicdly it was demand
determined a the time. Due to the banking panic, the demand for currency, which is
the key component of the money base, rose tremendoudy. Therefore, he advocaes a
higher interest rate ingtead. Fane (2000) further argues that basicdly the choice of the
ingrument is not the core of the problem as long as the monday authority is

committed to the policy itsdf.

The god of mongary policy under this circumstance is not necessrily to provide a
direct solution to the problem brought about by the criss. Indead, it is supposed to be

targeted on a least putting a bresk on the rapid down swing of the economy. During

® A thorough empirical investigation concerning this particular case is beyond the scope of this essay.



the criss, variability in exchange rate went far beyond normd. In the light of our
modd, the dtuation above is the one where the trangtion took place. It is worthwhile
for us to see how the gtuation could be pictured in our modd. The sudden pressure of
huge deprecidion in the Rupiah vaue (under some smplification) could be captured
by the internationd disurbance (y). The subdtantid increese in y took place
unexpectedly, which forced the nomind exchange rate to depreciate as a
consequence. For the period of the criss, under the condition that Bank Indonesa is
letting the Rupiah to float fredy according to its market vaue, it is appropriae to
suppose that the variance of y had dso risen (a lesst for the criss period). The
banking panic issue could dso be interpreted as a pogtive sSgnificant additiond
deviation of the domestic money market. Hence, there are a least two huge shocks

entering the system.

To damplify the andyds of the impact, lets assume that these two shocks are the only
two shocks occuring in the economy. According to the variation produced by the two
different scheme assumption, the only shock that will have an impact on the
vaidbility of the aggregae price levd and output under the price rule is the
international shock. The tricky part, in this case, is for the centrd bank to determine
the gppropriste magnitude of the parameter that rdaes nomind interest rate to the
aggregate price levd (k). Under the quantity rule the impact of this shock on the
aggregae price leve vaidion is definitdy less than proportiond (as explaned in the
previous section). In order to ensure that the variance of aggregate price level under

the price rule is a least as brge as the one under the quantity rule, the choice of k

should be made to guarantee tha 'V, =L£f ,. However, the shock in the
(b, +by)k +a

domestic money maket dso influenced the vaidbility in these two target vaidbles



Therefore, the range of vaue for the centrd bank to st k is somewhat looser, because

then \/ (the magnitude of var(y) under the price rule) no longer have to be & least as

large as T, (the magnitude of var(y) under the quantity rule) in this case Ingead, k
has then to be st to ensure that the magnitude of var(y) entering var(p) under the
price rule is less than the magnitude of var(y) together with the variance from the
shock in the domegtic money market entering var (p) under the quantity rule. For the
case of the vaidion in the nomind exchange rae given those two shocks, as long as
the choice of k is reasonable enough, then it is mog likdy that the resulting variation
would be rddivey smdler under the price rule. This case is made possble by the

isolation of the domestic money market variational impact on the target varicbles.

Following the above argument, it seems tha the adoption of interest targeting as a
monetary policy indrument would perform redively better in reducing the variation
in the aggregate prices, aggregate output and the nominad exchange rate during the
crigs peiod. However, there are gill some problems in pursuing this policy scheme.
One of the potentid problems is if the monetary authority turns out to be not having
enowgh ability to control the market interest rate absolutdy. This case is certanly
plausble because as explaned in the previous section, under the price rule the
megnitude of the shock variances on the variation of the money supply ¢ar (m)) tend
to be intendfied. In this case, the market interest rate could ill be influenced by the
money market behaviour. Under this Stuation, the ingrument will somehow lose its
credibility and hence dill be trangmitting the variaion of the money market to the
formetion of the taget variables variaions. Consequently, it might be better to go
with the base money targeting. However, as Grenville argues, the money base is to

some extent demend determined, hence dso not totdly under the control of the



monetary authority. In this case, then the game would be to determine on which
indrument can the monetary authority control best. As Fane assarts in his paper, in
this case, the choice of target instrument becomes less important than the making of a
credible commitment to some nomind target. Once the credible commitment could be
guaranteed, then the price rule seems to be rdatively able to perform better than the

other one.

Ancther thing that needs to be emphassed here is the information issue regarding the
ingrumert policy. Once decided, then economic agents should be provided with the
rdevant information, especidly concerning the indrument target. This isue is
important to help those economic agents in forming their expectaion towards the
macroeconomic varigbles to be conggent with the one formed in desgning the policy
rues By doing o, it will hedp to guarantee the effectiveness of the policy itsdf. In
other words, the set of information goreed out in the economy should be maximised,
in the sense to be as comprehensve as possble This is needed to avoid the
misperception of the economic agents concerning the policy conduct and how the
economic sysgem is running. The common synergic perception towards those things
are important to ensure that the formation of expectation towards economic varigbles
do not go randomly, which could further leed to a problem of some nomind

indeterminacy in aggregate variables.



5. Conduding Remarks

The god of this essy is to evduae the optimum monetary policy indrument choice
in the context of a smdl open economy. The optimdity is conddered in terms of the
success of the monetary instrument choice in providing a greater gability in the target
vaiables, as messured by the variances of those target variables produced under

different policy schemes.

The modd used to assess the issue is a smplification of how the aggregate smal open
economy works. By running this amplified specification, we run a risk of overlooking
ome important interactions in the economy. However, snce bascdly the modd used
is dready widdy acceptable in this line of the literature and cdaimed to be bescdly
conssgent with the optimisng behaviour of individud economic agents it is dill

hoped that it could reved some important ingghts about the issue.

From the andyss, it is shown tha the recognition of the true behaviord reationship
among aggregate vaiables in the economy is important. This conduson arises from
the fact that the issue concerning the optima mongary policy ingrument problem is
more empirica rather than theoreticd in nature. As a consequence, in order to
conclude on which choice is better, a good edimate of the true behaviourd
relaionship among aggregae vaidbles in the economy needs to be covered. The
impact of conddering a sndl open economy gSpecification is bedcdly inviting the
potentid of a higher indability in to the process of the target variables determination.
However, there are ill some rules of thumbs that could be drawvn from the andysis of
the theoreticd modd. Given that the monetary authority could maintan full control
over the indrument variables under the quantity rule monetary authority lets the

maket to delermine the interes rate equilibrium. By doing o, it lets the money
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merket  behaviour be incorporaied in the aggregate pricd levd and output
determination. Therefore, when the behaviour of the domestic money market is
relaively undable in terms of a high degree of potentid fluctuation in it, the quantity
rue might not be the best option. On the other hand, under the price rule the
monetary authority smply cuts the reationship between the goods and the money
markets in the aggregate economy. By doing <0, it curbs the behaviour of the money
maket to intervene in the determination process of aggregete price level and output.
Therefore, the shocks that contribute to the potentid variations of the target varigbles
are less compared to the one under the quantity rule. The tricky part in conducting this
price rule would be for the monetary authority to determine a dable policy rule (the

magnitude of k).

The aove rule of thumb, is made under the assumption that the monetary authority
could mantain a complete control over the insrument variables However, this may
not be the case in redity. Under the rdaxation of this assumption, the issue of an
optimum choice becomes less important than the ability of the moneary authority to
meke a credible commitment. Conseguently, it is important for the monetary authority
to be fully committed to its choice of policy rule in order to meke it credible Another
thing tha would be of importance is the disssminatiion of the correct and reevant
information to the economic agents. This factor is needed to enhance the further

credibility of the chasen policy rule.

Although the essay did atempt to vist the issue in which there is a subgantiad
perturbetion occurs in the economy, the paranges in the dructurd modd ae
assumed to be exogeneoudy determined and dable. In the case of Indonesa at leedt,

this assumption might gppears to be an obdacde for the modd to replicate the true



economic relaionship among vaidbles in redity. An exercise usng other aggregate
modeling gpproach that has a potentid to be best replicating the aggregete economic
vaiables rdationship would be of grest importance, egpecidly to gan a better

dternative view of how this optima policy choice problem should be solved.
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APPENDI X

Y =a,+a,(p, - E p)+ayy., +e
ytd =b, +byr - br +b,z +d,

m, - ptzco'clit+czyt+m

e =iy - (EPua - Py)
e =s+p; - p
m =g,h +g,, +q,

(i - ;) =(Es.. - s) +y,

P, , i, , z aeassumed to be condant for Smplicity.

ESy = Epuy- P

Note: dl the parameters are positive.

usng eqution (7), (8) and (9):

(10

S :Ept+1' p*' (it - i*)+yt

therefore,

r :(Ept+1' pt)' (it - i*)+yt
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Quantity rule (fixing h)

From equation (3) and (6):

2

thus using (2) and (3) to get AD equation:

(Co - glh+ P +Cy, +M - qt)

. Jgj (b, +b) +(bl+b) h+b,(i" +y )+b3z,u
yf‘= ? y
e1+(b1+b) u1+(b1+bz)(Ept+1 P)- (b +b,) G +9 (IOt (m - Q))+0|t'b
2
or,
Y = 0o +0h+0,(" +y )+ 952+ 4 (EPis- P)- (P +(M - q,)) +ged,
where:
+b
- (b +,) S g =— 50
g, = Cl 92 1+ (b, + b,) —
1+ (b, +b,) o9,
Cl-l-92
(b +b,) (b, +b,)
0, = Cl+92 >0 05 = Cl+gz >0
1+ (b, +h, 1+ (b, +b)
( )Cl+92 +gz
9, = a >0 0< ge= L <1
1+(b, +b,) 1+ (b, +b)
cl+g2 +92
—_ b3
g; = >0
1+(b, +Db,)
& Cl+92
Equating AD and AS

P =

1 490 2) G +0,i" + 052+ 9,(Epy - P) - &y (P, - E.1p)Y

Os& &Y.~ Gs(M-9)+9y,+gd, - € Q



Conjecturefor price determination:

P, =f 0 +f 1(”1 - qt)+f2yt +f3dt +f 48 +f 5Yi1

therefore,
E.p =fo+foy,
(p; - Eqp)=fi(m-q,) +f y , +f d, +f ,&
Ep.. =fo +fsV,
but, by (1):
yo =a taf.(m-a)+fy +f.d +fe)+ay, +e
hence,

9,c5ao+(]c 5a1' 1)f1(m - q1)+(f5a1'1)f 2yt+(f 5a1' 1)f 3dtL:'|

Ep..- p, =
Pe” PTG b a1, + e + (@ Doy, d

Equating coefficients for the conjecture (with al the g’s postive, as indicated in the

AD eqguation after subgtituting the market nomind interest rate equilibrium):

¢ =(90-3*0,fs3)+ gh+g,i" +9,2
0
9s

— '95 <0
95+a1' 94(f 5 - 1)

(look a thesgnfor f ;)

1

f,= 9 >0
g5+a1-g4(f5a2-1)

- g6 >O
g5 +a, - g4(fsaz' 1)

3

fo= 9l -1 <0
gs+g4+ai' g4(f5a2-1)

-a
fo= :

=— " %2 <0 (given that O<ap<1)
Os- 94(32 - 1)



Pricerule (fixing i)

To have a nomind anchor to determine the equilibrium price level in each period of
time, i is assumed to be determined as follows

it = (Epua- P) +kpy
By fixing nomind interest rate, eguatiion (3) only saves as an gopendage in the

systemn, determining only the level of h to assure the fixed i is achieved.
Equating AD and AS:

= [(B- &)- a(p- E.p)+0( +y)- &y, +bz+d, - g

(Q+QW

P = fo - fl( P - E-lpt)+ fz(i* +y t)' f3yt-l + f4Z+ fS(dt - et)

where:
by -
= = (b - a) f=—% 5o
(b, +b,)k (b, +b,)k
f=— 3 >0 f=—% 50
(b, +b,)k (b, + b, )k
b 1
f.=——1 >0 f_=—— >0
2 (b, +b,)k ® (b +b,)k
Conjecture for price determinetion:
P =Vo+Vy  +Vod, +Ve +V,y,
Eip =Vo+VaYes
hence,

(P - Eqp) =Vy  +Vod, +V,e



Equating coefficients for the conjecture:

V,=f,+f,i"+f,z

V=2 = b >0
P+, (b +b)k +a

= f5 = 1 >0
P 1+ M (b+b)k +a

V, == fs =-V, <0
1+ 1,
V,=-f "%

3 =—— < <0
(b +by)k +a,





