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ABSTRACT

increases its expenditures, there
‘must 'be a fininze’saurée to cope vith the increased
expeﬁié‘ufes. Thg‘gévgfnmgnt has some :e;ns (pglicy‘
variables) of financing the increased gxpenéitufés, such as
printing new money, issueing new gcvernmént bonds or
increasing tax rate. |

1f a finance source of the government budget is

i

recognized in a system, ve ﬂEA observe the effect of each

:éiffgrenz finance source in spite of the fa that an
exogenous increase in government expenditures itself 1! a
Ei;eal-pélicy. Then wve can form an equation of a government
b;dget restraint.
The aim of this thesis is to recognize the government
{Jgudglt restraint in an open economy. The variables of l
vealth effects and interest payments are included in the
system. A sterilization cagffi:iené is taken into actoint
for thg pegged exchange rate system.
,First, a simp}g concept of the government budget
. restraint is employed for analysis. That is, an exogenous
increase in a government policy is simplf equated to an
endogenous increase in a finance source, ignoring the
effects éauseé by a change in the income level. i
Second, the effect of an‘gnéagenqu;':hange in the
"income level is explicitly recognized in the government
budget restraint. Then, in order to satisfy the government
budget restraint the second endogenous policy variable must

¥



be adjusted according to the fluctuation of the income
12?9%, under each policy specifieg;ian. Thus far, the price
level is assuped to be rigid.

Thi;d, the flexible price level and full-employment

income level are assumed in the system along with the

The method of analysis is a comparative statics and the
IS*%H*BP paradigm. The multipliers of endogenous vgfiabvles
are observed for each government policy in the short run,

In an open economy two ;y;tggs can be employed. One is a
floating exchange rate system w are ghe balance of payments
is assumed to be alwvays equi1f§§::§§ by the fluctuation of
an exchange rate. The other is a peéged gxchange\rate
system where the exchange réte is fixed and the balance of
payments fluctuates. The effects of gavernmeQ} policies are
lanalyzgd for both sysiéfs.

The results obtained from the case of the first
gﬁveénmenﬁ budget restraint and the case of the second
government budget restraint are similar under the floating

~exchange rate system. Only one signifgicant difference can
be observed on the income multipliers in a fiscal policy
financed by goverbment bonds. Under the pegged exchange
rate system, the first government budget restraint does not
recognize the balance of payments, but the fluctuation of
‘the balance of pgyients is assumed to be absorbed in a money
market. The halance of payment variable is recognized in
the second government budget fésﬁrgingi In this case the



a

fluctuation of the balance of payments is assumed to be
adjusted by an endogenous policy variable.. Then each
mult}plier of endogenous variables shows a significant 7
difference from the case of the first éovernlent budget
restraipt.

The assumption of the flexible price level does not
alter the effects of govérnment policies on private
endogenous variables significantly. However, since the
income level is assumed to be rigid, the adjustment of the
marginal tax rate is different from the éase of the variable

income level.

-‘r "

o

vi



.

ACKNOWLEDGEMENTS

I would like to ;IPEESS sincere gratitude to Professor
T. Tsushi*a vho wvas a Ei%m but alvays pahient'guidg in my :;
pursuit of knovledge. Without his outstanding knowvledge and
assistence, this thesis would never have been written. ’

I would also like to thank Professor T. Powrie for his
sincere kindness and continuous encouragement which kept me
vorking on this thesis.

I am grateful to Professor R. Mirus making himself
available an-very short notice and for his invaluable
comments.

; My best wishes and thanks to all of my colleagues for
theii friendship and encouragement. 1In particular, thanks
go to Jerry Ochitwa, Michel Bailey, Susan Johnson, Jim -

iessen and Karen Richter who corrected my faulty English

'.l\

and proof-read many drafts.
I am endebted to my wife Elizabeth and parents-in-law
Y
Dr. and Mrs. Egger for their great generosity,

understanding and support.

vii



Chapter

II.

I11.

Table

LIn’mm REVI“ F!ikiliQSi!i!ili!iiéiiilil!iiiilll‘j
‘Ao IntrOdUCtion coélli,éé!ii-é!iliii!iiiiiiéiiil:éii
Bo RQVie' ?ooowo.-cijiiiiéi-ili:i-i::jjijiiliiiiilz

1. Closed Economy on the Government
Budget Restraint iéliigiiiiiéiiliiiiéiiiiiéil:

20 onn Economy !-iij-jiiig;;-iiiiiiiiigji-11

3. Government Budget Restraint on Open
Bconomy l.'..0!liiii!iii!iéliii?iillil!ii!ii1§

c. sumry I...l'..!i-!iiiiiliiéiiiié@l!lﬂii!iiil’g

IMPLICIT RECOGNITION OF THE GOVERNMENT BUDGET
RESTRAINT INANOP“ ECG"M ii!iiii!i‘-iiiijliiliizz

A. IntrOdUCtion ..cliiié!DigiuDli!iég:iiiigjgngjgzz
B. The model .....O'iliiiéilii!iillii!iliéiiill!!izl
C. The Floating Exchange Rate System with
Implicit Recognition of the Government Budget
Re’traint .'.....iii!lﬁi!iliiii!li@,ﬁ!!lili!liléas
. Money Financed Government Expenditures .38
2. Bond Financed Government Expenditures ..45
3. Open Market Purchases ..................54
D. The Pegged Exchange Rate System with
Implicit Recognition of the Government Budget
Re'traint .l..l,.!!!lli!liliiii!iii!!liéillié?lsg
1. Money Pinanced Government Expenditures .64
2. Bond Financed Government Expenditures ..71
3. Open Market Purchases ..................79
4. Exchange Rate Change Policy ............83
‘zosum‘ry ...l.....’li?i?liiiilliéili?iii-ii!iﬂilsé

EXPLICIT RECOGNITION OF THE GOVERNMENT BUDGET

RESTTRAINT IN AN OPEN BCONOMY .........vvvvveve...90
i

viii



BD Thg\mel Ill!!IlIII!l!Illl!--;iiili---llﬂll!l91

~C. Floating Exchange Rate System with Explicit

Recognition of tHhe Government Budget
R!;tralnt I!l!-lQlIl!iIl-iIiiiiinlIQlIIJiiIiIIISS

1. Money Financed Government Expenditures {97

2. Bond Financed Government Expenditures 739

3. Open Market PUFCROSES .....coovceeen...104
D. Pegged Exchange Rate System with Explicit

Recognition of the Government Budget
R‘-trllnt li.ill..iiiiiil-illjliiiii-iilli!ll-166

1. Money Financed Government Expenditures 110
2. Bond Financed Government Expenéiturgs:-113
3. Open Market Purchases .................116
4. Exchange Rate Change Policy ...........119
E. SUMMBTLY . ..cvicesssassncssscsasnsnscsvssssssel2]
EXPLICIT RECOGNITION OF THE GOVERNMENT BUDGET

RESTRAINT AND A FLEXIBLE PRICE LEVEL IN AN OPEN

ECDHM I.l.ii!l?i@ii!iiiiii.!i'l.ill!!!iiié@iii'i‘%
A. Introduction ‘_.!,!;_,.,............-_gi_i_gi125
Eg ThEHQdE:L -----;g!ggi:i-i-i1---;;:;-:;---i-g-125

Floating Exchange Rate System with Explicit
Recognition of the Government Budget
Restraint and a Flexible Price Level .........128

m

1. Money Financed Government Expenditures 130
2. Bond Financed Government Expenditures ,133
Sémn m:kgt Pufchgség !!illiliii'ﬁil!t!‘%s
D. Pegged Exchange Rate System with Explicit
Recognition of the Government Budget
Restraint and a Flexible Price Level .........136

1. Money Financed Government Expenditures 138

2. Bond Financed Government Expenditures . 140

ix



3. Open Market Purchases -.......cc.00.. e ss 142
4. Exchange Rate Change Policy ......... c. 144
' E‘i Smry Qiiﬁii!iiillj‘iiiiiii--i‘iﬁ@giiijﬂﬁlij‘,s
-,v-i CQHCLUSIDN,_’ li‘i!éiiii-!!--iilil‘-i-iiiﬂ‘lﬂ‘liillijg?
B.IELIERAPH Di!iiiil!iI‘i!ii!iiiﬁiiiiDlllgiiiliiiii!ilﬂl152
¥
) B |
‘ "



page

Table II-1 - Government Policies: Summary of Effects .....86

Table III-1 - G;ve:nmeﬁt Policies: Effects on the
Endogenous Policiy Variable ........cc0viievennneass121

ie aww® e

xi



. LIST OF FIGURES
PAGE

Figure II-1 - The initial internal and external
equlllbrim i,‘ﬁi!liill!!l!éilii!!l!!!!!!iiiil!l!i1537

"Pigure 1I1-2 - The effect of MFGE, the assumption of the
positive BP curve; the flaatxng exchange rate )
syste!‘ ,iijIﬂiiiii-‘!--l‘i!iE!i!-!i-iiiiiiiiﬁl!-!j!i!z

Figure 1I1-3 - The effect of MPGE, the assumption of the
ﬁggative EP curvED iil‘.llllllil!!!!!ﬂiﬂil.lilll!!l!‘!

FPigure 1I-5 - The effect of BFGE, the assumption of the
positive BP curve; recognition of interest
sgs)?ﬂgntSi ﬂ‘lll‘!l!!!!!!!Ili!lji‘lil‘!lj‘iiiiEi“'l-so

Pigure 11-6 - The effect of BFGE, the assumptian of the
- negative BP curve, ..-...._.....!,gg;i@i@g.._....-.gsz

s

_Figure II-7 - The gffé:t of OMP; the positive and
ﬁeggtivE BE Eu:veg; Qllﬁill-lii!!!!!!u!iiiigj!iiii:iS?

Pigure 11-8 - The effectyof MFGE; the pegged exchange
fgte s!stem ® 8 & % B & B 8 B F E B W E N B B & iilii@ﬂ!i!!ﬁii!!iiliiss

Figure II-9 - The internal and external eqguilibrium in
MFGE; the steeper BP curve than the LM curve. ......68

- Figure II-10 - The internal and external equilibrium in
MPFGE; the steeper LM curve than the BP curve. ......70

Pigure 1I-11 - The effect of BFGE; the peggeé exchange
f!te SYStEEQ & & ¥ & ® % 5 & % & B % & & 2 & & & 5 B % * S BB !!ll-il-l!l§!§74

Figure IIﬁ12 - The internal and external equilibrium in
BFGE; the stegpe: LM curve than the BP curve. ......75



Figure I1-13 - The internal and external equilibrium in
BFGE; th¢ steeper BP curve than the LM curve. ......77

Figure II-14 - The internal and external equilibrium in

m. lo.coco...00....-0...-..0.......00.00000000-00.81

Figure II-15 - The internal and external equilibrium in

!RC. ......o.oouoo.o.0.o..‘o..o.o-..-000000000000-0085

. .' !
*
a
- -
-
. .
) T o e
' ST ; L e
. S . o
1 ’ N ’ L
’ coo
C"l ST el
- e v ~ Sinaat; ; A
D
-
1
1
- -

xiii v



Q@ ™M m N W

X X ™

ﬁl k- ?‘ o

LIST OF SYMBOLS AND ABBREVIATIONS

nominal interest payments
a change in the number of government bonds

net current account

real domestic private expenditure function
imports | ’
real government purchases of domestic and
foreign goods and services

nominal domestic interest rate

‘real capital inflow function

domestic demand for money function
damgs;ieinaminal stock of base money

a change in the stock of base money

total nominal stock of base money

a change in the total stock of base ﬁanéy
domestic price level

foreign priee level

real foreign reserves ’ : : ;

the balance of payments

exchange rate

sterilization coefficient

real tax collections

marginal tax rate S o

nominal autonomous tax flov less transfer payments ..
real autonomous tax flow less transfer piyncﬁtl

real private wvealth V

real net export function



y =
z =
¢ -
s =

BFGE
ERC

FERS
MFGE

" PERS

expofts

real domestic product and income
real domestic disposable income
elasticity .

Jacobian determinant

= bond financed government expenditures
= exchange rate change policy

= the floating exchange rate system

= money financed government expenditures
= open_market purchases

= the pegged exchange rate system

P L e IR G T

‘ N
b, g

Xy

B i iR T N RS



I. LITERATURE REVIEW

A. Introduction

In recent years a government budget restraint has been
given important recognition in macroeconomic theory. The
concept of the government budget restrajht was first
introduced in Ritter(1955-56). ' Chr1stE?967 1968) made
further progress in the theoretical analysis of the
government budget restraint.? Blinder-Solow(1973) also made
a contribution in the analysis of government policies by
using the government budget restraint.’ Their paper involved
the stability of a system in the contrqyersy between the
monetarists and the neo-Keynesians. * Other relevant papers
have been published since and the controversy of the
stability condition continues.

In the literature on the government budget restraint,
hovever, most of the progress has been accomplished in the
sphere of a closed economy. An open economy iS a new field

‘L 5. R;tter, ‘Same Monetary Aspects of Multiplier Theafy
and Fiscal Policy,” Review of Economic Studies XXIII(2),
no.61 (1955-56): pp.126-:

*C.F. Christ, "A Short- Run Aggregate-Demand Model of the
Interdepgndence and Effects of Monetary and Fiscal Policies
vith Keynesian and Classical Interest Elasticities,"
American Economic Review (May 1967): pp.434-443; "A Simple
Macroeconomic Mode] with a Government Budget Restraint,
Journal of Political Economy (January 41968): pp.53-67.
"Alan S.” Blinder and Robe
Hgttgr?‘ Journal of Public Economics (November 1973):
pp.319-37. - '

‘Tobin named those who have an "eclectic nonmonetarist
view", "Neo-Keynesians", vs. monetarists.

J. Tobin, "Priedman's Theoretical Framewvork," Journal of
Political Economy (September /October 1972): 9,812

rto M. Solow, "Does Fiscal Policy



of study since only a fev relevant papers have been
published, relating to the role of the government budget
‘restraint. Our purpose is, therefore, to focus on this
field of study and to attempt to make further progress in
this thesis,

In this chapter, first the literature on the government
budget restraint is reviewed in a closed economy. Then, the
development of the traditional theory in an open economy is
revieved. Finally, the literature on the government buéget

restra1nt in an open economy is explared

B. Reviaw

1. Closed Economy on the Government Budget Restraint

The presence of a government budget restraint in a
system has, in fact, been recognized by many different
economists since the 1950's. The first article concerning
the government budget restraint is found in Ritter(1955-56).
In this paper the necessity of defining the government
budget restraint in the system was vaguely implied. ’

After Ritter, or during the same period, many papers
implied or considered the ne¢essity of the government budget
rgstraint in the system. * But the essential analysis of the

‘See C.F. Christ "Some Dynamic Theory of Macroeconomic
Policy Effects on Income and Prices under the Government
Budget Restraint,” Journal of Monetary Economics 4 (January
1978): p.45



government budget restraint was done igié-a subsequent
papers by C.F. Christ.

Christ(1967,1968) emphasized that the e:trémg choice
bgtﬁggn & monetary and a fiscal policy is misleading,
bgcguje both policies are interdependént due t the presence

-of the government budget restraint. The government budget
restraint has been defined in many different ways by
different economists. The essence is that the government
authorities cannot determine all policy variables
exogenously. They are always constrained by one or more
endogenous policy variables since the total government
spending must be equated to the total of financing from all
sources. In other vords, given N pa;i:y vériables ;v‘ilablg
to apply to the nation's economy, the government authorities
can at most pfjéégtermiﬁg N-1 policy. The Nth géii:y is
left a§_endagtnausly determined.

Qﬁe af the significant discoveries in the literature of
the government budget restraint is that a long-run income
muléiplier wvith respect to government purchases is the
reciprocal of the tax rate 1/u, assuming the tax rate u is
held constant. Ritter(1955-56) recognized that only when a
budget is balanced and the tax ::ée is fixed high enough can

‘.EES revenue. Thus, if the multiplier effect of government
purchases is less than the reciprocal of the tax rate 1/u, a
deficit (Surélus) vill result ﬁhén gavernﬁent purchases are

incrIAi-d (decreased). In the case of the budget deficit



(surplus), government authorities must increase (decrease)
the money stock by printing (destroying) money in order to
balance the budget.

The recognition of the government budget restraint in
Ritter(1955-56) is strictly a static concept. But
Christ(1968) explains that vhen the equation of the
government budget restraint is included in a system, it
becomes a dynamic system since a change in mﬁney stock over
time is involved. For example, if one unit of government
purchases is increased, the government authorities ﬁust
increase one unit of money stock once and for alY to finance
the budget deficit in the first period. Assuming that the 7
government purchases are held constant from the first period
on, government authorities still encounter the budget
deficit. However, an increase in money stock will be less
than one unit in the second period, because an increase in
the iqcome level, due to the multiplier effect of an
increase in government purchases, creates an extra
induced-tax revenue, given a constant tax rate. It
continu?s until the deficit is completely financed by the
induced-tax revenue (i.e. dgsudy where dg is a change in
government purchases and dy a change in income).

The economy at this stage goes back to a new
équilibtiu- steady state. An increase in income stops at
this stage and the multiplier of income is equal to the
reciprocal of the tax rate 1/u with respect to government

purchases at the constant tax rate. But Christ's
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illustration df 1/u is not a special case as Ri!ter
described. It is the long-run ‘multiplier from one steady
state equilibrium to another. When an economy is at an
equilibrium, government budget must be balanced (i.e. g=t
wvhere t is tax collections). Therefore, when the budget is
unbalanced, the system isnaﬁ the process of going towvard
another equilibrium state.:

‘We have discussed hov the inclusion of the government
budget restraint in the model creates a dynamic model moving
from one equilibrium state to the other, as long as the
budget is unbalanced. - This is the case vhen the money stock
is endogenously determined. From the early days of
macroeconomic field, efficacy of a monetary policy vs. a
fiscal policy has been §gbated.

From the empirical study in Anderson-Jordan(1968), they
concluded that a change in government spending financed by
bond issue or tax collections would not only offset the.
total expansionary effect of the increased government
spending, but also have a negative effect on income. * This
empirical result vas attacked on a theoretical ground by
Tobin(1972). Tobin claimed that if their empirical result
wvas correct, then the perfect interest inelastic demand for
money would have to prevail in a system. Most empirical

studies, however, had already proven that the demand for

‘L.C. Andersen and J.L. Jordan, "Monetary and Fiscal
Actions: A Test of Their Relative Importance in Economic
Stabilization,” Federal Reserve Bank of St. Louis Review 51
(november 1968): pp.1i-24. . ’ :




money is in fact elastic with respect to interest rate.

Then monetarists argued that the perfect interest
inelastic demand for money is irrelevant to this issue. The'
important issue, they argue, is to recognize an effect of

budget deficit created by government borrowing,

the effectiveness of a monetary policy vs. the
ineffectiveness of a fiscal policy in a series of subsequent
papers published from 1970 to 1972. ’ His point is that an
increase in government purchases particularly Einanéed by
bond issue has little expansionary effect on income in thé
lang run. As long as the government has a budget deficit,
an expansionary fiscal effect on income made by government
purchases has to be diminished. Eventually the expansionary
fiscal effect is completely crowvded out when the government
budget is balanced.

Friedman's view wvas once again counterattacked by the
neo-Keynesians. At this stage recognition of the government
budget restraint is iﬁvéivgd with the monetarist and
neo-Keynesian debate. Specifically, Blinder-Solow(1973)
presentéd a systematic treatment of the effects of a fiscal
‘policy with the recognition of a vealth effect and the

government budget restraint in a simple Keynesian model.

" "M, Priedman, "A Theoretical Pramework for Monetary ,
Analysis,” Journal of Political Economy (March/April 1970):
pp.193-238; "A Monetary Theory of Nominal Income,” Journal
of Political Economy (March/April 1971): pp.323-37; and
¥Comments on the Critics,” Journal of Political Economy
(September /Octobet 1972): pp.906-50




Their arguments were against the monetarist view of the
ineffective fiscal policy.* :

The key issue raised by Blinder-Solow(1973) was. a
consideration of the stability system. Their claim wvas that
if Friedman's view was verified (that is, the assumption of
increased government spending financed by bond issue is
contractionary), then the system would be unstable. Under
the fixed price level Blinder-Solow(1973) derived the
following conclusions.

Pirst, if the crowding out effect on the money market
exceeds the positive wealth effect on the commodity market,
then bond finance is contractionary. 1In this'ca;e the
monetarist view is correct, but the system would be
unstable.

Second, if an increased government spending followved by
bond finance is expansionary, (that is, the net wealth
effeet‘inéreases the income level), then the extreme
monetarist viev is wrong. But even in this case vhere it is
less expansionary than the increased government spending

financed by money, the sy;tiu vill turn out to be unstable.

. WeK+M/P+B/iP

vhere K is capital stock, M/P real money stock and B/iP real
value of outstanding government bonds. This wealth equation
above specified by Christ(1967) and Blider-Solow(1973)
enables the variable of government bonds to be included in a
systenm.

We must note that both in Christ(1967) and
Blinder-Solow(1973) B is specified as the number of
government bonds, and each bond is a perpetuity paying $1.00
per year. Hence, B becomes the value of interest payments
to the private sector, and the number of bonds divided by
interest rate B/i is equal to the market value of the stock
of bonds. ‘



Finally, only if the increased government spending
folloved by bond finance is more expansionary than that by
~anQ§g’Ljnance vill the system be stable. )

b/Tﬁéiﬁeritication of the stable system under bond -
finance can be derived from the effect of interest payments..
to the private sector on the income lével. In the case'é;P/
bond finance, budget deficit is larger than in the case of
money finance due to the existence oé future interest
payments. Therefore, it would require higher private
expenditures to obtain sufficient induced-tax revenue to
finance higher budget deficit. Thus, if the system is
stable, the bond finance must have a higher expansionary
effect on income than the money finance in the long run.

Polloving Blinder-Solow(1973) a number of papers have
been published related to this controversy. ' In terms of
recent literature of the govefnment budget restraint, the
focds wvas on a stability condition in the s;;tem of an
economy. As the representative of these works we shall
reviev Christ(1978,1979). The model in Christ(1978) is
sophisticated, including a price adjustment eqQuation and a
:-;;;I-;;;;;;;-;;; Allan H. Meltzer, "Money, Debt, and
Economic Activity,” Journal of Political Economy
(September /October 1372): pp.951-77 and "An Aggregative
Theory for a Closed Economy,"” in Monetarism, ed. Jerome L.
Stein, (Amsterdam: North Holland Publishig Co., 1976):
pp.69-103; J. Tobin and W.H. Buiter, "Long-Run Effects of

Piscal and Monetary Policy on Aggregate Demand,” in

Monetarigm, ed. Jerome L. Stein: pp.273-309; C.F. Christ,
Some Dynamic Theory of Macroeconomic Model with a
Government Budget Restraint,” Journal of Monetary Economics
4 (January 1978): pp.45-70; and C.F. Christ, "On Piscal and
Monetary Policies and the Government Budget restraint,”
American Economic Reviev (September 1979): pp526-538.




concept of steady state growth rate in the system.

Now we focus on the stability condition of the system
for eg:h endogenous policy variable. The conclusion in
Chrxst(197§) is that the increased government spending
accompanied by bond finance is unlikely to be stable ihile(
the rest of endogenous policy variables (such as government
purchases, autonomous nominal taxes and high powvered money)
lead the system to stable equilibrium. Using the same model
in Christ(1978), Chri®¢(1979) investigates the stability
condition once again by varying the definition of government
purchases, and E;ﬂda that stability is dependent on how the
variable sf interest payments is incorporated in the o
government budget restraint equation.

Christ(1978) specified gavernm&nt!Puréha;es simply as
the government expenditure variable. The tax equation and
the government budget restraint are defined as follows:

I-1 t=V/P-B/P+uB/P+uy vhere V/P is real autonomous
taxes.

1-2 - gut+M/P+B/iP

Substituting the tax equation into the government budget
restraint we have :

1-3 g-V/P+(1-u)B/P-uy=M/P+B/iP

In the case of bond finance, the high-powered éaﬂey stock is
kept constant (i.e. dM/P=0)., 1I-3 shows that the deficit
will show up due to an incrggse in interest payments net éf
tax, (1-u)B/P>0, assuming that an increase in government

pur:hasesrdg is offset by induced-tax revenue udy in the
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viaﬂg run. Hence, the system will not converge to the
equilibrium position. -

Two other specifications of a government gxpéﬂéitufe
variable can be defined as follows :
1-4 g'=g+(1-u)B/P
1-5 g'-ng/P
With the same tax equation in I-1, the government budget
restraint will be as follows for I-4 and I-5 fespeetlvely :
1-6 g'-uy-V/P=M/P+B/iP r
1-7 g"=uy-V/P-uB/P=M/P+B/iP

First let us analyze from I-4 and 1-6. I-4 gives
government purchases plus government interest net of tax as
the government expenditure variable. Substituting I-4 into
I-3 we have I-6. Obviously it is a sifple: government
budget restraint than I-3 since the government interest net
-of tpx is cancelled out by the tax equation. Although the
te:mla/p disappears from the government budget restraint,

the deficit will not change if government bonds are issued.

Hence, the system will not reach an eguilibrium in this case
either.
Next, a goverhment expenditure variable is specified in

I1-5; that is, government purchgggs plus debt interest gfass

of tax. Similarly substltutlng I-5 into I-3 the government
budg‘t Eestraipi becomes I-7. In this case the stability of

the system 1a§qu1te hopeful when bsnés are issued to finance
a deficit. ®Because (-uB/P) is revenue, the deficit shrinks

and é%-ntd;lly the system converges to an equilibrium



qi.;;j ‘ 1

position.

The difference betiéen this system and the érevicu: two
systems lies in éeét intéfest B/P in the government
expenditure variable. When the exogenous variable g" is
1
{ncrease in debt interest is counteracted by an equal
decrease in government purchases.

By using the gévgfnment expenditure variable g°,
Chri;§(1979) checked the stability conditions with the two
models aiffe:e;§ from the previous model of Christ(1978).
One is the model in Blinder-Solow(1973), and Ehe other is
the model of Tobin-Buiter(section 6f(1976). The model of
Blinder-Solow(1973) with g" showed the definite stability
vhen either bonds or money is endogenous. The original
model of Tobin-Buiter(1976) showed the definite instability
vhen bonds are endogenous, but with g'' the stability
becomes uncertain. Hence, the stability is not impossible
with bond finance, as long as a government makes a proper

consideration for forthcoming increased interest payments.

2, Open Economy

The Ei:st half afgthe Sectién reviews the development
of the literature on monetary and fiscal pc;iéig; in an open
economy established mainly inh the 1960's. Then the
development of the snalysis in a macro model re:egﬂiéing a

government budget restraint in an open economy is reviewed.
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In a system with tvo goals (full employment and balance
of payment equilibrium), and two instruments (the terms of
trade and the interest rate), Mundell(1960) illustrated that
the pegged exchange rate system would be more effective when
capital mobility vas high, while the floating exchange rate
system wvould be more effective vhen capital mobility was
lov.'* The reason for high effectiveness in the floating
exchange rate system under a low capital mobiiity economy
vas explained by the fact that the instrumental variable
(i.e.” the interest rate) would have a direct effect on the
financial market. On the other hand, the exchange fafe
wvould have a direct effect on the commodity mark;t.
Mundell(1960) stated, |

....8 System works best if variables respond to the

markets on which they exert the most direct

influence,''
This argument wvas referred to as the Principle of Qﬁfective
Market Classificatiqon (hereafter PEMC). .

In Mundell(1960) PEMC was recognized through Capital
g::;ity and the instrumental variables such as the exchange
rate and the interest rate, but the government policies were
not explicitly recognized. 1In Mundell(1962),'hovever,
monetary and fiscal policy were used as instruments to
equilibrate the system.'? Given the assumptions of the

'*R.A. Mundell, "The Monetary Dynamics of International
Adjustment Under Fixed and Flexible Exchange Rates,"
Quarterlz Journal of Economics (May 1960): pp.227-57.

Ibi

L2 ] po
'*R.A. Mundell, "The Appropriate Use of Monetary and Fiscal

Policy for Intcrnal and External Stability," IMF Staff
Papers IX, no.1 (March 1962).
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pegged'éxchange‘rate system and no impositions of trade
controls, Mundell's conclusion on PEMC was that monetary
policy should be reserved for the purpose of the external
stability and fiscal policy for the internal stability under
the pegged exchange rate system.

Mundell(1963) expanded his theory of the pegged
exchange rate system to the/;;::ting éxchgﬂée rate system.'’
Mundell(1963) wvas different from the previous twvo papers in
that it did not adhere to PEMC. However, it illustrated the
effecys of a monetary policy and a fiscal policy under both
the fioating exchange rate system and the pegged exchange
rate system systematically. Mundell(1963) assumed perfect
capital mobility. This means the perfect substitutability
of alllsecurities, domestic or foreign monetary policy was
assumed to take the form of open market purchases of
securities and the fiscal policy of bond financed gévernment
‘expenditures.

Under the floating exchange rate system Mundell(1963)
concluded that the monetary policy should have a strong
effect on income level and employment, given the assumption
of the rigid price level. The reason for the strong
effectiveness of the monetary policg is as follows, Open
market purchases of domestic securities result in downwvard

pressure on the interest rate, but the interest rate is

- G wn o G W En G - - .

"IR.A. Mundell, 'Cap1tal Mobility and Stgb111:at1an Policy
under Fixed and Flexible Exchange Rates,"” Canadian Jaurngl
of Economics and Political Science (November 1963):

pp. -4
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controlled by foreign interest rates under perfect capital
mobility. This implies outflow of capital. Instead of the
interest rate change, a depreciation of the exchange rate is
incurred due to the balance of payment deficit. Finally,
due to the exchange rate éépfecigtian@ the balance of trade
goes up. The income level and employment level increase
until the system reaches a newv equilibrium level.

On the other hand, a fiscal policy has no effect on
income level and employment under the floating eichsnge rate
system. An increase in government expenditures raises the
income level and has upward pressure on the interest rgtéi
due to an inflow of capital. The exchange rate appreciation
causes the income level to fall, which offsets emsctly tie
Iincreased income level. Therefore, employment cannot change
under the floating exchange rate system vhen the fiscal
policy is applied.

Under the pegged exchange rate system, Mundell{(1963)
concluded that a fiscal policy would have a strong effect on
income level and employment. This was illustrated as
follows, An iﬂcreg;gﬂin government gxp&qéitu:es raises the
income ievel, employment level and the demand for money.
Upward pressure of the interest rate, in turn, causes an
" inflow of capital and improves the balance of payments. The
increase in the balance of payments fulfills an increase in
the demand for money. Conseqguently the rise of the income

and employment that originated in an increase in government



expenditures remains at a newv equilibrium.

The monetary pélicy, on the other hand, under the
pegged exchange rate system was concluded to have no effect
on inéone and employment. bpen market purchases cause an
outflow of capital which deteriorates the balance of
payments. Since an outflow of capital decreases domestic
money supply, income and employment decrease until the
foreign exchange deficit equals the increased amount of
money supply through open market purchases. Mundell's
contribution was to illustrate the effectiveness of the
monetary and the fiscal.policies under the condition of
perfect capital mobility, only.

Johnson(1966) proved Mundell's theory correct, but
improved it by using the multipliers derived from the simple
. model of an open economy.'* Johnson's contribution lies in
the recognition of two different types of capital mobility.
One as was the main theme of Mundell(1963), is mobility in’
response to a change in the interest rate. The other isg
mobility in response to a change in the income level. That
is, the determination of international capital mobility
'depends not only on a change in the interest rate, but also
on a change in the income level, hence a change in
protitabiiity of investment., The raised level of income was

assumed to increase a net inflow of capital, because an

'*H.G. Johnson, "Some Aspects of the Theory of Economic
Policy in a world of Capital Hob111ty,' Essays in Honour of
Marco Fanno ed. Gabiotti, Antonio Milani, Padova, | :

pp. 345~
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increase in the income and employment level resulting from
the fiscal and the monetary policy would attract foreign
investors to purchase domestic securities.

Another contribution of Johnson(1966) lies in the
analysis of a non-perfect capital mobility system.
Mundell's p-rfict capital mobility assumption made a clear -
distinction betveen the effects of the monetary and the
fiscal policies for each condition of floating and the
pegged exghange rate systems. However, Jahns;n‘s
generalization of international capital mobility approached
closer to a more realistic state of economy.

- Although Johnson(1966) progressed in the theory of an
apgnrecanany through the tool of mathematical analysis, its
simple wmodel had some drawbacks. In particular,
stgrili;atiéﬂ ;@iiﬁy wvas ignored in the pegged exchange rate
system. Johnson assumed the rigid price level, no liquidity
trap and no real baléneg effect in the system.

It was Takayama(1969) who constructed a generalized

-

equilibrium model by integrating the eantributipns of
Mundell(1963) and Johnson(1966), and gfadi:gting,their

deficiencies.'®

4
t

3. Government Budget Restraint on Open Economy
The government budget restraint. on open macro model is

still a nev field of study. We shall review several papers
'"*Akira Takayama, "The Effects of Fiscal and Monetary

Policies under Flexible and Fixed Exchange Rates,” Canadian
Journal of Economics (May 1969): pp.190-209. -
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that have treated this field.

- The fundamental role of the government budget restraint
in ;n open economy was well explained in Yu(1980) in the
context of comparative statics under the pegged exchange
rate system.'* The model specified in Yu(1980) was the
extension of the model in Johnson(1966). The model includes
the simplest specification of the government budget
restraint and the wealth effect. Two fiscal policies were
chosen to be analyzed: an increase in government
expenditures financed either by money stock (hereafter
called money financed government expenditures) or by bond
finance (hereafter called bond financed government
expenditures). Only the balance of payment ﬁuitiplie: vas
derived for each policy. The effect of the government
budget restraint and the vealth effect on the balance af
payments in contrast to the traditional theory in the open
economy, vere analyzed. 7

Turnovsky(1977) made an extensive study of an open
macro model vith the government budget restraint.'’ The
model in chapter 9 (Turnovsky(1977) pp.195-216) includes a
sterilization coefficient in the money market. It defines a
more detailed balance of payment equation (in that the
variables of exports and imports are separated) than a net

“Eden S. H. Yu. "Government Pinancing Constraint, Wealth
Effects and External Balances," Southern Journal af
Economics (October 1980): pp.303-316.
"TStephen J. Turnovsky, Macroeconomic Analysis and
Stabilization Policy Cambr1age Cambrldge University Press,
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export equilibrium used in Johnson(§966) and Yu(1980).'* The
capital account equation défined in Turnovsky(1977) (chapter
9) is similar to the traditional specification
{Johnson(1966), Takayama(1969) and Yu(1980)) where net )
capital inflow, k is the function of income, y and domestic
interest rate, r (i.e. k=k(y,r)). capital consisting of the
net change in domestic bonds purchased by foreigners, A/i,
less the net change in foreign bonds purchased by domestic

Turnovsky's focus was rather on the specification of-
the balance of payment equation than on recognition of the
government budget restraint. 1In this sense,. Turnovsky did
not explain explicitly the role of the government budget
restraint in his analysis.

Some other papers which recognize the government budget
restraint in the open economy can be found in the
literature, such as Scarth(1975) and Allen(197;)." The
government budget restraint specified in Scarth(1975) is
complex in that it includes the variable of the balance of
payments and the government debt from the private sector.
‘The results of multipliers both under the floating exchange

---------- LXK R )

'*The definition of the current account in Johnson(1966) and
Yu(1980) was simple in that the exports were assumed to be
kept constant. Therefore, the fluctuation of the imports
vas assumed to determine the current account. The clear
distinction of exports and imports variables, as in
Turnovsky(1977) (chapter 9 pp.201-2), made it possible to
drav the Marshall-Lerner condition explicitly.
‘" W.M. Scarth, "Piscal Policy and the Government Budget
Constraint under Alternative Exchange-Rate Systems, " Oxford
Economic Paggrs 27 (March 1975): pp.10-20;

olly R. Allen, "Pinancing Budget Deficits: The
Effects on Income in Closed and Open Economies," European
Economic Review 10 (1977): pp.345-373.

)
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rete and pegged exchange rate systems were shown in a
simulation context. o

illgn(1977) demonstrates an extensive study on the
government budget restraint with a complex model. It starts
in the égnte:t of a closed economy and then goes on to an
open economy. The model recognizes the wealth e%fect and
ihe financing bﬁdget deficit to a full extent. The focus of
this paper is the stability conditon of a system and the

steady state condition for government policies.

C. Summary

Christ(1968) analysed the effects of government
policies by recognizing the government budget restraint in
the macro model. This paper demonstrated theoretically that
domestic monetary and fiscal policies are interrelated if
the government budget restraint is to be re:@qpisgd in a
. system, It also demonstrated that the rlcagniéian of the
induced tax revenue is an important factor to equilibrate
the system.

Blinder-Solow(1973) demonstrated stability conditions
of the system for money financed government expenditures and
- bond financed government expenditures, including an interest
paynénﬁ virigble in thé government budget restraint. They

concluded that bond financed government Qipenditures are
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expenditures in the long run, becguse!an increase in the
interest payments due tclngv government bond issues hgs a
multiplier effect on the private expenditures.

The traditional theory on an open economy was reviewed
based on Mundell(1960, 1962 and 1963) and Johnson{1966).
Mundell shoved the Principle of Effective Market
Classification. He concluded that the monetary policy is
effective on income ané employment under the floating
exchange rate system and that the fiscal policy is effective
under the pegged exchange rate system,

Reggrding an open economy on the gavernment#puégit
festr;int; although some papers related in this field have
been published, we find that some more improvement must be
made. 7Yu(1980) analysed the balance of payment multipliers
for money financed government expenditures and bond financed
government expenditures under the assumption of a complete
sterilization policy, but did not solve the model in éhﬁ
floating é:ehnnge rate system. Tufnaésky(1977) and Yu(1980)
did not incorporate the interest payment variable, nor the
variable of induced tax revenue. Scarth(1975) had all the
variables in the_gaéel, but the multipliers were not
explicitly :havn'as he resorted to the simulatién method.
All these papers were analyzed in the context of comparative
statics. o »

H Sinsé the pipgr by Blinder-Solow(1973) épp::red.‘thg
stability conditions of the system have become a main theme

in many papers on the government budget restraint. In the
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closed economy, Christ(1978,1979) demonstrated that the
specification of the government expenditures if they include
or exclude interest payments is the significant factor to
hold the stability conditions. In the open economy,
Allen(1977) and Turnovsky(1977)(chapter 11) showed the
stability conditions. Thus, the stability condition of the
‘system has been debated extensively both in the closed and
the open economy.

The approach in this thesis vill be restricted to a
short run period, and strictly to the context of comparative
statics in the open economy rather than the dynamic system
of analysis. Stability question in a system is not
analyzed. We shgll observe the short run impact of each
government policy on each endogenous+variable under both the
floating exchange rate system and the pegged exchange rate
system. Those variﬁbles which were not taken into account
either in Turnovsky(1977) kchapter 9) or Yu(1980) will be
incorporated into our model; that is, the inclusion of a
sterilization coefficient under the pegged exchange rate
system, and the interest payment variable on th; government
budget restraint. 1In particular, the recognition of induced
tax revenue on the government budget restraint due to the
vincreased income level vwill be a main concern of this

thesis.



I11. IMPLICIT RECOGNITION OF THE GOVERNMENT BUDGET RESTRAINT

IN AN OPEN ECOMOMY

A. Introduction

1f a government budget restraint is recognized in the
system of an economy, government authorities cannot simply
vary a single policy variable. A change in tég policy
variable é;;t be adjusted by a change in other policy
variable(s) in érder to satisfy the government budget
restraint. Therefore, the effects Qf the change in the
policy variable depend on how other policy variables are
adjusted in the system. This implies that the traditional
analysis of monetary and fiscal policies without concept of
a government budget restraint is a special application of
government policies.

In this chapter we shall build a simple macro model of
an open economy, in which a government budget restraint is
included, ang observe the short run effects of government
policies in the system assasiétea with the traditional IS-LM
framevork. The three domestic government policies will be
chosen for analysis. The first two policies are a change in
government expenditures with either ééney Sin;ﬁce or
government bond finance. The former policy will be called
hereafter money financed government g:p;ndituresiané the .
latter, bond financed government expenditures, Another
policy to be analyzed is a traditional monetary policy,

namely open market purchases (i.e. a monetary expansion and

22
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a debt contraction).

policy vill be analyzed under the floating exchange rate
system and the pegged exchange rate system. 1In addition to
the three domestic policies, the effect of an external
policy, namely exchange rate change pglicg, vill be observed
under the pegged exchange rate system. A sterilization
coefficient will be incorporated in the system.'* Throughout
this thesis, the small country assumption is retained.

The effects on three endogenous variables will be
analyzed for each policy in each system. That is, tﬁg
income level, the interest rate, and the exchange rate for
the floating exchange rate system and the balance of
payments for the peggedpgxéhange rate system. The price
level will be assumed rigid in this chapter so that all
vgr;ables are e;pr§33gd in real terms. sPeci;l>;ttgntiaﬂ
vill be paid to the analysis of the exchange rate multiplier
for the floating exchange rate system and the balance of
xpagicngs multiplier for the pegged e:ehgnge rate system by
assuming different slopes of the balance of payment curve
(hereafter the BP :urvejl Under the pegged exchange rate
system, the analysis will be divided in tia stages. 1In the
first stage holding the gtgriiizatién coefficient constant,
the multipliers will display the effects of domestic

1e Jahnjan(isss) nnd Yu(1980) assumed a complete
sterilization policy. The introduction of the sterilization
policy is referred to T!klynﬁa(1959) and
Turnav:ky(1977)(ehiptnr 9).
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policies on the gnéagenéuz variables. But the internal and
external balances are shown to be!éisequilibrateé by the
effects of domestic policies under the pegged exchange rate
system. Therefore, in the second stage, assuming
nanégteriliigticn policy, ve shall observe hov the system
can attain a nev equilibrium in the context of the IS-LM
framework.

Following Mundell(1963), the effect of each policy will
also be analyzed for the case of perfect capital mobility
both for the floating exchange rate system and the pegged
exchange rate system. '

A stability condition is not examined, but it is

assumed to be stable.

B. The model

The model consists of seven equations as follows:

I11-1 y=£2(z,i,w)+X(z,r,p)+g

11-2 z=y+B/p-t .
I11-3 t=u(y+B/pJ+v .

I1-4 H/?R/piz(y,—t,v) '
11-5 veM/p+B/ip _

‘11-6, R/peX(z,c,p)+K(y,i)

11-7 g+B/p+R/p=N/p+B/ip+R/prt

i

The endogenous variables are defined as follows:
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y=Real domestic product and income; 4

zeReal domestic disposable income; %

t= Real tax collections; : , \\

ws=Real private wvealth;

i=Nominal domestic interest rate; \
\

'pideesticﬁprice level;

ReNominal foreign reserves;

R=The balance of payments (a change in foreign
reserves); '

r=Bxchange rate, the price of foreign currency in terms

of the domestic currency;

The policy variables are defined as follows:

g=Real gaverﬁneﬁt purchases of domestic and foreign
goods and services;
B=Nominal interest payments or total number of bonds:
issued by the government “since éaeh bond is assumed to
bear a perpetuity paying $1 per year;
B=A change in:;?g number of government bonds;

». MsDomestic nominal stock of base money, bearing no
interest:;f T

M=A change in %h: stock of base money;

u-Marginél tax tate where O<u<1i;
v=Real autonomous tax flow less transfer payments which
is assumed to be negative.

The functional notations of the system are as follows:



E=Real domestic private expenditure function;
L=Domestic demand for money function;
X=Real net export function;

K=Real capital inflow function.

From the traditional macroeconomic theory, the signs of the

partial derivatives of II-1, II-4 and 11-7 are as Ea;laiés
dE/3z=E,>0, SE/ai.-E.<0, dB/Jws=E , >0, -
2X/32=X,<0, 3L/3re=X,>0,
aL/3y=L,>0, 3L/3i=L,<0, 3L/3w=L,>0,
ax/éy-x.fo and 3K/3i=K,>0.
In addition to the assumptions above, the following
restrictioﬁs will be specified to assure a stable
equilibrium: -

0<E,<1, 0<L,<1 an{iD<E,+X,<1.*’

11-1 states that al domestic income is the sum of
private éxpenditures, net exports and government -
gxpenditures: Domestic private expenditu}es are the
function of disposal income, the interest rate and private
wealth. Net exports are the function of disposabie-incame
and the exchange rate. |

" 11-2 states that real domestic disposable income is thé

sum of real income plus real interest receipts minus tax

payments to the government.

3'This inequality is derived by a plausible assumption that
the increased magnitude of domestic private expenditures due
&0 an increment of intome is larger than the magnitude of
net exports decreased due to the same increment of income,
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I1-3 states that the real tax equation is the marginal
tax rate multiplied by real household income and interest
receipts from holding government bonds plus real autonomous
tax flow less transfer payments. |

11-4 i§ the equilibrium condition for money market in
an open economy. It states that the domestic stock of money
pPlus the foreign reserves are equal to the real demand for
money. Real demand for money is a function of real income,
the domestic nominal interest rate and the real value ?f
private wealth. We should note that the conventional
meaning of the stock of money does not appear in this model.
The stock of money here is assumed to be the base money
stock or the high-powered money stock. Hence, it is
controlled by the government as one of the policy variables.
The base money bears no interest. The banks and the
non-banking private sectors are assumed to be consolidated
into a sole private sector so that banks' liabilities and
assets of non-banking sector cancel out each other. The
rest of money holdings in the private sector is currency in
circulation plus deposits at the Central Bank by chartered
banks thch are equivalent té the base money stock or the
high-powered money stock. The treasury and the Central Bank
are assungd to be caﬁialidgé;é in a sole government sector,
- 11-5 states that real private wealth i:.th:=:un of real
base money stock and real government bonds. Patinkin(1965)
shoved that the amount of the money stock does matter in an

economy due to the existence of the real balance effect in
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the short run.’' The wealth effect is virtually the same as
real balance effect. It is at work only in the short run.
It is controversial, however, whether government bonds
should be counted into érivatg vealth or not. One argument
is that government g;ﬁd holdings cannot be counted as
vealth, because the bonds are the future tax liabilities to
the private sector if people maintain a perfect foresight
for the future. We assume, however, that people have an
interest paymént illusion on government bonds without being
cognizant of the future tax liabilities. Then government
bonds are included as a net asset to the private sector. By
including geéernment bonds explicitly in the private wealth
equation in this manner, we can implicitly recognize the
market gdr<§gg§fﬁment bonds in the system by virtue of
Walras lnvgis .

Besides the inclusion of government bonds and base
money stock in the private vealth equation, we must take
physical capital stock into account. But this can be
abstracted from the private wealth equatiaﬁ!by assuming tﬁ#ﬁ
the physical capital stock is kept constant in the s%ért |
“run.’ »

11-6 is the balance of payment equilibrium condition.
The balance of payments is the net flow of foreign éxchgnge
reserves ffamKane period to another. The balance of .

payments consists of two major accounts, namely the current

P

**D. Patinkin, Money, Inflation and Prices. 2nd ed., New
" York: Harper & Rav;*igég;' B .
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account and the capital account. The current account is the
foreigh exchange receipts from the sales of domestically
produced goods-and services abroad and also the foreign
exchange payments from the purchases of foreign produced
goods and services. The net receipts of these foreign
exchange transactions appear as the net exports in the
domestic income equation II-1. The net exports are assuméd
to be the function of real disposable income and the
exchinge rate. The exchange rate r is expressed as the
price of foreign currency in terms of the domestic currency
(i.e. r=p/ps where ps is a foreign price level). Hence, an
increase in the exchange rate implies the devaluation of the
domestic currency. If we express exports and imports |
explicitly in the current account, it vwill be written as
follows: .
I11-8 C=X,(r)~rr(z,r,p),
"where Q-the net current account,

X,=exports,

C and X, are expressed in terms of the domestic

currency.

F=imports expressed in terms of the foreign

currency.
The following restrictions are typically assumed insmacro
‘thcoty:,

3X,/3r>0, 3r/3z>0, 3r/ar<0 and 3r/3ap>0.

Exports are detérmined by the economic activities in the

rest of the vorld and the exchange rate. Imports are the
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function of the real disposable income, the exchange rate
and the domestic price level. Por consistency of terms in
I11-8, .the imports expressed in the foreign currency must be
converted into the domestic currency by multiplying the
exchange rate. From I1-8 ve may observe the effects of the
exchange devaluation (i.e. dr>0) on the b;liﬁce of payments.
‘Taking a partial derivative in II-8 with respect to the
exchange rate, ve have: |

I11-9 3C/3r=23X,/3r-r-3F(z,r,p)/%r-F(z,r,p).

The elasticity of demand for exports ¢, and imports ¢, with
respect to exchange rate are defined as follovs:

I11-10 ¢,=3X,/3r-r/X, >0 and ¢,=-3F/3r r/F 30,

Now we can express I1-9 in the elasticity form, given the
assumption that the balance of payments is at equilibrium
prior to the exchange rate depreciation(i.e,.
X,(r)=srP(z,r,p) or X,/reF). >

11-9(a)  AC/areF-(c,+e,-1)

This result holds true only for an eqguilibriumf’ ﬁfrcm
payments will be qgccomplished if the condition that the sum
of the elasticities of exports and jiports exceeds one (i.e.
€,+¢,>1) holds. Thus, the vell*knﬁwn Marshall-Lerner
condition is assumed to be satisfied.

FGE‘EBE sake of simplification wve may integrite exports
and imports into one term net exports, without loss of
generality; that is: ’ |
II-1 I(E,r;p)iI.FE)QE?(z,:,p).‘

F [ I
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Given the assumptions 3X,/3r>0 and 3P/3r<0, the exchange
rate change works in the same direction; that is, the
devaluation of the exchange will drive exports up and
imports down. As a result, the net exports will rise (i.e.
X,>0). The effects of disposable income on X will drive the
net exports down (i.e.x.<0). This is because an increase in
disposable income will raise imports.. Hbvever, since a
change in disposable income has no impact on exports, the
increased imports will drive down th; foreign exchange
receiptsf As a result, net exports will decrease.

The capital account is the flow of funds between thg
sales of domestic assets to foreign investors and the
purchases of foreign assets py domestic investors. Hence,
the capital account is defined as ﬁhe net inflow of foéreign
exchange. It is the function of the real income and the
nominal domestic interest rate (i.g@. KeK(y,i)). This is
the traditionai specification of the capital account.
Although there have been criticisms of this specification,
it will be adopteé in our model, because the main objective
of this study lies in the recognition of a government budget
restraint in the system. Both increases in domestic income
and in domestic interest rate are assumed to increase the
net capital inflow (i.e. K,>0 and KX,>0). K,, which vas
introduced in Johnson(1966), means that an increase in
income tends to raise investment and hence attract foreign
capital. If cgpitai mobility is not perfect, the

fluctuation of the domestic interest rate will affect
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international capital flovs as is specified. Under the
perfect capital mébility assumption, however, the domestic
interest rate is determined by foreign interest rates.

Thus, with the current account function and the capital
account function we have the balance of piyiént equation in
I1-6. Under the floating exchange rate system the exchange
rate vill fluctuate endogenously to equilibrate the balance
of payments. Hence, we set dR=0 and dre0. Under the pegged
exchange rate system the balance of payments will fluctuate
endogenously to satisfy the equation, Hence, we set dReD
and dr=0,.

11-7 is the government budget restraint. The
government budget restraint is similar to the one specified
by Blinder-Solow(1973) and Eh:i:t(1978);7 It wvas pointed out
by Blinder-Solow(1973) that interest payments on government
bonds are the significant factor in determining a stability
condition in the system. We must note that since B is the
interest payments for bonds paying out $1 coupon, it will be
the nominal market value of the stock of bonds sﬁen B is
divided by interest rate (i.e. B/i).

In order to extend the government budget restraint for
an open economy the variable of the balance of payments must
be included in the equation. Hﬁﬁevgr, the recgipts;frém the
belence of payments in the public sector are assumed
automatically to become part of the money supply in the
private sector. Hence, the balance of payments in the

government budget restraint is totally cancelled out and it

A .
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is counted as a part of money supply in II-4. Substituting-
II-3 into II-7 and cancelling out R/p in 1I-7, we have:
11-7(a) g+B/p=M/p+B/ip+u(y+B)+v
The policy variables in I1-7(a) are g, M, B, u and v. By
virtue of the government budget restraint, one of policy
'variables is to be determined endogenously and the rest
exogenously. |

Price level is assumed to be fixed in this chapter
(i.e. dp=0) so that a change in price level'dces not affect.
-the real dbmestic income level,
Given the assumptions above and the seven equations,

this system can be reduced to the folloving four equation

systenm.

11-12 y=E[y+B-u(y+B)-v, i, M+B/i)+X[y+B-u(y+B)-v, r)+g
11-13 M+R=L(y, i, M+B/i)

I1-14 ReX[{y+B-u(y+B)-v, r)+Kty, i)

I1-15 g+B=M+B/i+u(y+B)+v

To be consistent in the context of comparative statics, we
set dM=dM, dﬁ/i-da/i and dR=dR, assuming that the economy is
initially at a steady state equilibrium. Then, totally
" differentiating II-15 we have: '
11-16 'dg+dB=dM+dB/i+(y+B)du+udB+dv+udy- (B/i*)di.
vhere B/i*=0 at the initial steady state
equilibrium,
Now we must nhote that udy cannot be determined by the public
sector, but is dependent on the ecohomic activity of the

private sector. udy is an induced amount of tax revenue due
. [ 4
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to a change in the income level. If this variable is

explicitly recbgnized in the government budget restraint

equation, the analysis will be complex. Hence, we shall

avoid this complexity in the present chapter by making the

assumption below. The full recognition of the government

budget restraint is left as the task of thg following

chapter. Here ve assume that the valﬁe udy is always offset

by a change in autonomous tax flov less transfer payments

(i.e. udy=dv where v is negative). Thus, we have the

following government budget restraint equation:

I1-16(a) dg=dM+dB/i+(y+B)du-(1-u)dB.

From II-16(a) we find four policy variables (i.e. dg, dM, 4B

and du). Given these policy var{ables the folloving

particular governhcntquliciei are specified.

.(1) Money financed government expenditures
An increase in goverANQnt expenditute# dqg is a fiscal
policy with recognition of money finance dM as an
endogenous policy variable. The rest of the policy
variables are assumed to be constant. Hence, the
government budget restraint will be specified as:
dg=AM, dB=du=0.

(2) Bond financed government expenditures

- This is a policy defined in traditional macroeconomics
as a fiscal policy; but a finance source is not usually
recognized. Hence, we incorporate this variable
explicitly in the sysyem. The government budget

‘restraint will be specified as:



dg=dB/i, dM=du=0,

(3) Open market purchases
A monetary policy is usually defined open market
purchases in the traditional macroeconomics. The
government increases the mongy supply for the same
amount as the purchases of bonds from the private
sector. We recognize the contraction of bonds
explicitly in the system. Thus, the government budget
restraint will be specified as:

dM=-dB/i, dg=du=0. ‘

]

C. The Floating l:cz.ngn Rate System with Implicit
Recognition of the GOvernment Budget Restraint
With the assumptions of the floating exchange rate

system (i.e. dR=0 and dre0), we have the following matrix

-

form of the endogenous variables, dy, di and dr. It ;
derived by totally differentiating the behavioral equatiéns

I1-12, I1-13 and II-14,

r i
1-(1=u) (B, +X,) E,8/i*-E, -X,][ ay

13237 ) .<Le .. L.B/i'~L. off @i} = . . ...

(1‘“)!&*5@ K‘ I; al-!J
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)

[(1*u)(3‘*i.)]dB*E;dB/i*E;dH*(E.*Z;)(y*!)du*dg

L,dB/i-(1-L,)aM

-(1-u)X,dB+X, (y+B)du J

)
The Jacobian determinant of the system is:
|J|=x, {[1-(1-u)E,+K, }(L,B/i*~L,)+L, (E,B/i*-E,*K,)]
=X,4,>0, vhere 4, regrésgntg the terms inside curly
brackets.
Since all of the terms are positive by assumption, the
Jacobian determinant is positive. |
In Keynesian macro theory, {I-12 represents an IS
curve, 11-13 a LM curve and 1I-14 a balance of payment curve
(BP curve). Differentiating II-12, II-13 and I1-14, setting
all other variables equal to zero except dy and di, and
solving for di/dy, we find the slope of the three curves as
follows.
IS curve:
I1-18 di/dy=[1-(1-u) (E,+X,)]1/(E,B/i*-E,) <0
LM curve: ’
11-19 = di/dysL,/(L,B/i*-L,) >0
BP curve:

11-20 “ai/ay==f(1-u)X,+K,}1/K, >0 {f (1-u)X,>K,

. <0 if (1-u)X,<K,
The IS curve in I1-18 states that if private expenditures

are highly elastic with respect. to a change in the interest
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Figure II-1

" The Initial Internal and

- External Equilibrium
rate, the slope of the IS curve will be flat. Otherwise the
" IS curve vill be stégp. The same is true for the LM curve
in II-19. 1If demand for money is highly elastic with
respect to a change in the interest rate, the positive slope
of the LM curve will be flat, othervise it vill be steep.
The slope of ;h: BP cufve in II1-20 cannot be determined
because of two conflicting forces. These are the changes in
net exports (1*u)i.i@, and capital inflows K,>0 that result
vith a change in the income level. If the negative effec:
of net exports is stronger than the capital inflow effect
(i.e. [(1-u)X,|>K,); the BP curve vill have a positive
slope. 1If it is the opposite (i.e. K,>|(1-u)X,|), then the
BP curve vwill have a negative slope. Since these forces
vere illustr;égd in detail jin Johnson(1966), ve shall
basically iiiﬁic [(1-u)X, |>K,; that is, the negative effect
on net exports is stronger than the effect on capital inflow

vith respect to a change in the income level. In this case



the BP curve has a positive slope. It does so under the
condition that capital nébility vith respect to a change in
'the interest rate is positive, k;}ﬂ. According to
Mundell(1963), however, as K, approaches infinity the BP
curve becomes completely flat, since the slope of the BP
curve in 11-20 approaches to zero regardless of magnitude of
the numerator.

Thus, we can drav the three curves in the traditional
IS-LM diagram in Pigure II-1. We shall focus our attention,
in particular, on the movement of the BP curve un%gr the
floating exchange rate system and the p&géed exeh{ége rate

system.

[ ]

 !. Money Financed Government Expenditures
| When an increase in the government expenditures is
financed solely by an increase in money supply, ve have the
government budget restraint as dg=dM. Then we have the
matrix form from II-17 as: '
vod

L
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rgfi a,; 3‘!‘ (dy‘ r(HE,)dH ]
Ijii7(i) a;, a;; 0 ai - !(1iL:)dH
g-!l - 8;; a;; dr D
| ) JU L J
<€
vhere 8,,402020:.8;, are the same as in 11417_

By solving for endogenous variables, dy, di and dr under
this p@ll%! :pecxf;c on we obtain:
I11-17(a)

‘
dy/d!-i/;,{(1*3,)(L;B/i‘*L;)*(1*L;7I(E;B/iiigg)*ﬁ;]}' >0

S II-17(b) di/aM=1/a,{(1+B,)L,-(1~L,)[ 1= 1)E,+K, 1}

11-17(c) dr/aM=-1/X,8,[(1+E,) {L,K{+[ (1-u)X,+K, ) (L,B/i*-L,)}
% =(1=L,){[1-(1-u)(

=LO1-u)x, +K, 1

As both the fiscal effect of an increase in government
expenditures and the monetary effect of mongy finance have a
positive effect on the income level, the sign of the income
multiplier in II-17(a) is unambiguously pos;tive But the
n;gn of the Lnttfest rate nult:pl;er in II1-17(b) is
uncertain. This ;s due to the conflict between the fiss#i
and the monetary effects on the intgrést rate. As in‘the
ordinary Keynesian IS-LM diagram our system displays that a

fiscal effect shifts the IS curve rightward (i.e. én
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increase in income). This raises the interest rate whiie a
monetary effect shifts the LM curve rightvard (i.e. an
increase in income). This lowers the inEerest rate unless
economy is in a liquidity trap. ®° Hence, vhgéher the
interest rate goes up or down in II-17(b) depehds on the
slope and the magnitude of shifts of the IS-LM curves.

In the case of money financed govérnment expendituresi
illustrated here, the role of the veaith effect is
insignificant. The positive wealth effect in the co‘nodity
market (i,e. E,(L,B/i*-L,)>0) means a higher level of the
private'expenditﬁres at any given income level. Hence, the
vealth effect raises the IS curve further to the right in
addition to the effect of the increased government
expenditures. *‘ This wealth effect can be interpreted
similar to the real balance effect introduced in
Patinkin(1965). The presence of the vealth effect in the
money market affects the leftward shift of the LM curve. It
is permissible to assume that the presence of the wealth
effect in the money market wveakens the magnitude of the

'*From II-12 the income and the interest rate multipliers
vith respect to an increase in the government expenditures
for a given LM curve will be shown as:

(1) dy/dg=1/[1-(1-u) (E,+X,)] >0

(2) di/dg=1/(E,B/i*-E,)>0

From II-13 the income and the interest rate multipliers with
respect to an increase in the money supply for a given IS
vill be shown as:

(3) °~ dy/dM=1/L,>0

(4) dj/dM=-1/(L,B/i*~L,)<0 :
**The rightward shift of the wealth effect on the IS curve
under money financed government expenditures can be inferred
from II-12 as follows: '

(1) dy/dM=E, /[ (1-u) (E,+X,)] >0

(2) di/aM=E,/(E,B/i*-E,) >0
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‘rightward shift of the LM curve since 0<(tL,)<1 in
I1-17(a). This concept of the wealth effect in the money
market can be interpreted as af increase in demand for money
as a result of the increased wealth experienced. ﬁaneeg the
rightward shift of thg;EH_:urve is :revded_aut to some
extent.

The balance of payment multiplier shows complex
interactions of economic forces. With the assumptions of
(1-u)X,+K,<0 where X,<0 and K,>0, ve find the two forces
inside brackets in the first term are in conflict with each
other. But from II-19 and I1-20, these two terms can be
inferred to represent the LM and the BP curves. Suppose
L.K,<[(1-u)X,+K,](L,B/i*-L,); that is, the BP curve is
steeper than the LM curve. This is represented by BP, in
Pigure II-2. Then the sign of the exchange rate multiplier
in 1I-17(c) is unambiguously positive., That is, the
exchange rate will depreciate vith an increase in money
financed government expenditures. In this case BP, shifts
rightward to the domestic equilibrium at A, under the
floating exchange rate system in Figure II-2.

If the LM curve is steeper than the BP curve, the sign
of the exchange rate multiplier will be uncertain. However,
although the LM curve can be steeper than the BP curve !
namely, L,K,>[(1-u)X,+K,](L,8/4*-L,), as long as the
positive value of the S;Eﬁﬁé tgrmrexcegdg the negative value
of L,K,, the exchange rate wvill depreciate. This is

. represented on BP, in Pigure I1-2. Only when the BP curve



Figure II-2
The Effect of MFGE, the Assumption : =
of the Positive BP Curve; the Floating :
Exchange Rate System
is so flat that the magnitude of (1+E,)L,K, exceeds the
value of all other terms will the sign of II-17(c) be
negative; and thus the exchange rate appreciates (i.e. BP,
in Pigure II-2), But this will occur only if the interest
rate goes up. Unless the condition of '
C(1+8,)L,>(1-L,)[1-(1-u)B,+K,] in II-17(b) holds, there is no
possibility for dr/dM to become negative in II-17(c).
Qbii:ving the second term in I1I-17(c), and 1I-18 and
I11-20, ve note that these two coefficients represent the
slopes of the IS and the BP curves. We nov assume a
negatively sloped BP curve (i.e. (1-u)X,+K,>0) by breaking,
the original assumption. Then ve can analyze the exchange
rate multiplier associated vith the IS curve. If the BP
| curve is steeper than the IS curve (i.e. BP, in Pigure
I1-3), the magnitude of the second coefficient is larger
than that of the first in the second term of II-17(c). In

this case the exchange rate vill appreciate (i.e. dr/dM<0).

VR T
P



43

Even if the Ié curve is steeper than the BP curve (i.e. BP,
in Figure I1-3) the exchange rate vill appreciate as long as
the negative magnitude of the first term in 1I-17(c) exceeds
the:p@iitivé magnitude of the second term. Only when the
second positive term exceeds that of the first term will the
exchange rate depreciate. Unlike the case of BP, in Figure
I1-2, this will occur only if the interest rate goes down.
Hence, BP, shifts down to the domestic equilibrium at B in
Figure II-3,

Let us consider the situgtign'af perfect international
capital mobility. K,, the partial difiviéive of capital
-with respect to the interest rate, is the term we must focus
on how. PFollowing Mundell(1963) we assume that K, goes to
infinity for each multiplier from II-17(a) to II-17(c).
Thus, ve have the following:

11-17(a)" dy/aM=(1-L,)/L,>0
. I11=-17(b)" - di/dM=0
I11=17(e)" dr/dM={(1-L,)[1=-(1-u)(E,+X,)])-(1+E,)L,}/L,

Hunéell(iSSS) shoved that monetary policy is effective
on income and employment under the floating exchange rate
. system with perﬁe:z capital mobility. It induces a capital .
outflow without altering the interest rate., This brings
about an export surplus as a consequence of the depreciation

of the exchange rate. On the otler hand, fiscal policy is
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The Effect of MPGE, the Assumption
of the Negative BP Curve

not effective on income and employment under the floating
fxchangc rate system vith perfect capital mobility. The
exchange rate appreciates through the effect of capital
inflow vhen the government expenditures increase. Since the
appreciation of the exchange rate has a negative effect on
income, it completely offsets the positive multiplier effect
on income of the original increase in government |
expenditures.

-We can observe from II-17(a)’', that the effect of
fiscal policy in which the finance source (i.e. in this
case, base money stock) is explicitly recognized, is an
elaboration of the traditional theory. It is obvious that
the multiplier in II-17(b)' is zero since i becomes, in
fact, an oxogcnéui variable under perfect capital mobility
assumption.

The sign of the exchange rate multiplier in II-17(c)’

is uncertain. The exchange rate appreciates by the fiscal
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effect while it depreciates Ey the monetary effect. We must
note that the BP curve becomes a horizontal line since the
domestic interest rate is dominated by foreign interest

‘rates.

2. Bond Financed Governmant Expenditures

When an increase in the government expenditures is
financed solely by an increase in government bonds, ve have
the government budget restr§int as dg=dB/i. Then the matrix

form I1-17 can be gxpreséed as follows:

L
r a,, 8,, a.,ir éy f[(l—u)(!.*x,)i*Eg*IJéB/i
11-17(ii) | a,, a,, 0 || ai| «|v,a8/i
!;’1 a:; gjj éf i(1§u);|ida/i
{ JL y S y
vhere a,,........8,, are the same as II-17,

By solving for endogenous v;fiables,léy, ai andrdf, ve

obtain:

I1-17(d) dy/(dB/i) ; : , ¢
=1/a, {[(1-u)B,i+1)(L,B/i*-L,)-E,L,~L,(K,-E,)} >0

11-17(e) di/(a8/1)
ij/éi {[(‘EU)Eyi*Es*!I]Li*!1i(1EU)E|*RI jLi} >0



I1-17(f) dAr/(aB/i)=-1/%,a,[
[(1§u)(s,¥z,)i*z;*ljixgn,*[(1-u)z,*x.J(L;B/iiingdl
L {(1-(1-u) (B, +X,) K, =[(1-u)X,+K, ) (E,B/i*-E,)}
+(1-0)X, i {[1-(1-u) (B,+X,) ) (L,B/i*~L,)+(E,B/i*-E,)L, }]

In the case of money financed government expenditures
the wvealth effect did not give a significant influence on
determining the sign of the multipliers. However, in the
case of bond financed government expenditures, since the
effect of a change in gcvgrnmént bonds can be observed only
in the vealth equation in I11-5, ve must focus on this
variable.

The income multiplier in II-17(d) consists of three
t di:iefcnt elements. The first term is the effect of an
increase in government expenditures which raises the IS
curve from IS, to IS, in Figure II-4. The second term (i.e.
-&;i;?@ as L,<0) in 11-17(d) is the wealth effect in the |
1S,. As in money financed government expenditures, it is
clear that the incréignt of government expenditures coupled

vith the wvealth effect shifts the IS curve rightward. This

cu:va_- The third term (i.e, -L,(K,-E,)<0 as L,>0, K,>0 and

‘!,<0) in 11-17(d) is the wealth effect in the money m;riet;

The presence of the vealth effect in the money market can be
infe;reé-in the following manner. Given a constant money

supply (i.e. AM=0), the increment of government bonds will
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cause an excess demand)tor money at any level of income and
interest rate. This wealth effect is difficult to
illustrate in the two dimentional 1S-LM diagram. 1In order
to have an'equilibrium in the money market, the increment of
the wvealth effect may be inferred for the income level to go
down and for the interest rate to go up. Hence, the
"desired” level of the money market equilibrium is indicated
at A in Pigure II-4, 2** ¢

It should be pointed out that these last two terms of
‘the wealth effects in II-17(d) namely, -E,L,-L,(K,-E,), are
the point of contention in Blinder-Solow(1973). The
argument is focused on the nagnitude of the wealth eftects."M
1t the wealth effect in the commodity market is higher than
the wealth effect in the money market, namely
|B,L,|>|L,(K,~E,) |, the increment of bond finance will have
a posiiive net impact on the income level, Then the system
can be stable. On the other hand, if |B,L,|<|L,(K,-E,)],

then the monetarists viev which claims /that a fiscal policy
!*The lower income level and the higher interest rate
associated with the increment of government bonds can be
shown from the money market equilibrium in II-13 as follows:
(1) day/(aB/i)=-L,/L,<0 _

(2) di/(dB/i)"L,/L,>0.

2¢As an alternative pure fiscal policy, we can observe the
effect of the tax financed government expenditures in the
system. Hence, we have the government budget restraint as:
dg=(y+B)du in 1I1-17. 1In this policy the increment of the
income level due to the increased government expenditures is
crovded out by .the decreased private expenditures due to the
increase in tax rate. These movements are observed only on
the 1S curve, but the shift of the LM curve is not involved.
The crowding out effect does not cause the IS curve to shift
all the way back to the initial equ111br1um and as a result,
the effects on the income level and the interest rate are
positive.
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Figure II-4

The Effect of BFGE; Recognition of -
of the Wealth Effects .

is contractionary will be correct. But this implies that
the system is unstable. We can observe this in Figufi;II-l_
If the desired level of the LM curve settles the left hand
side of A wvhere |I.L.|-|L,(K.-l;)|. the systea will be
unstable. This is because the negative wealth effect _‘ij
reduces the impact of the increased qovotn;:Bt expenditures
on the income level period by period. Eventually the
increase in the income( level vill be completely offset. On
the other hand, the right hnnd side of A is the only.
"possible® region for a stable system.

However, llindor-Soiow(1973) state that even when
qovofn-ont bond '‘issue has an expansionary effect on the
income level, it is necessary but not sufficient condition
for the system gé be stable. Only when the magnitude of the
income multiplier for bond financed govorn-ont‘o:pinditurci écr

is larger than that for money financed government

expenditures in the long run, is the sufficient condition
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Provided that the net impact of the wealth effects
is expansionary, the 'second round' increase in
income vill be greater under bond fin;ncxng than
under money financing, and this will continue to be
true in subsequent rounds. The basic intuition is
thnt unéer bond E1ﬁane1ng any g;ven budgetary gap

number of bonds cut!tandlng requ;:es mqre 7

expenditure on debt service. It therefore takes a

grsater rise in income to induce tax fEEElptS )

sufficient to close the budgetary gap.®’ -
Observing the first tegh of the numerator in II-17(d) for ,
bond finanted government expenditures, namely,
((1- u)E,z*1](L,B/1’-L ), ve find that the magn;ﬁude of
interest payments to the private sector raises the IS curve
Eufther to the right. This effect of interest payments on
private expenditures ié'thg factor which gives a chance of a

stable system under bond financed government expenditures.

The sign of the interest rate multiplier in II-17(e) is
clearly positive. The balance of payment multiplier in
I1-17(f) shows a complex result due to the invélvgmegt of
interest payments in the system. First, for simplicity, we
congider the exchange rate multiplier excluding the terms of
the interest payments,
11-17(£f£f) dr/(aB/i)

m=1/%2,8, [(1+B,){L,K,+[(1-u)X /+K, }(L,B/i*-L,)
+L, {{1-(1-u) (B, +X,) K, = [ (1-u)X,+K, ) (E,B/i*~E,) }]

As vas the c;:g in money financed government expenditures,

11A.8. Blindcr and R.M. Solov, "Does Fiscal Policy
Matter?” Journal of Public Bconomicss (November 1973):
p.327 ' )
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The Effect of BFGE, the Assumption
of the Positive BP Curve: Recognition of .
Interest Payments

the two forces of the first term conflict with each other
under the as;unption of (1-u)X,+K,<0. However, even if

. L;K,<((1fu)x.¢x.](L.B/i‘-L.); that is, the BP is steeper
than the LM (i.e. BP, in Pigure I1-5), ve cannot conclude
that the exchange rate will depreciate, because the sign of
the second term is now negative. Only when the positive
magnitude of the first term exceeds the negative magnitude
of second term in II-17(ff) will the exchange rate
depreciate (i.;. BP, in Figure II-5). However, if the LM
curve is steeper than the BP curve (i.e. BP, in riqute
I1-5), the case of high capital mobility, then the exchange
rate in II-17(ff) appreciates (i.e. dr/(4d8/i)<0).

Under the assumption of (1-u)X,+K,>0, we can now
ohborvi-tho second term in II-17(ff) since the sign of the
tirst term is cloatli negative. The two elements of the
second term can be inferred to represent the slopes of the

1S and the BP curves respectively.
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If the BP curve is flatter than the IS curve (i.e. BP,
in Pigure II1-6), the sign of dr/(dB/i) is unambiguously
negative in II-17(ff). But even if the BP curve is
extremely steep as BP, in Figure 1I-6, there is no
possibility for the exchange rate to depreciate since the
internal equilibrium A always liés on the right hand side of
the initial equilibrium C in the short run. Thus,
regardless of the magnitude of the second term it can never
exceed the magnitude of the first term in II-17(ff). Hence,
the e;éh:nge,f;tg appreciates unambiguously when
(1=u)X,+K,>0, |

Going back to the original exchange rate multiplier in
II-17(f), we note that the effect of the interest payments
must be enhanced in the analysis. As we learned earlier,
the effect of interest payments shifts the IS curve further
to the right. This is shown on IS, in Figure 1145- The
the BP curve. A higher income level due to the interest
payments increases imports, thus decreasing net exports for
any given interest rate. This is displayed in the third
term in I1-17(f). The positive third term may mean a
steeper BP curve than the BP curve not ingiuding the
interest payments. This is shown by BP,' and BP,' for BP,
and BP, jhich vere assumed to be drawn from II-17(ff). The
stcgéef BP curves imply a wider range for exchange rate
depreciation, or a smaller range for exchange rate

appreciation. In the case of BP, the exchange rate
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The Effect of BFGE, the Assumption
. of the Negative BP Curve

appreciates at the internal equilibrium A in Figure II{S.
It will depreciate the exchange rate at the internal
equilibrium A' if the interest payments :}e included in the
rrly:tini ¢

We nov consider the perfect :;pitgl mobility case.
'Takiné K. to be infinite for each multiplier from II-17(d)
to (E); ve h;vj the following:
11-17(d)' dy/(dB/i)=-L,/L,5<0 =

I1-17(e)' di/(dB/i)=0

I1-17(£)' dr/(aB/i) -
. S-{[(iiu)(g.*i.)i*E,*1]L,*I1*(1*u)(§§53.)]L;]/x;Lq
<0
With the recognition of the bond Einléee, the income
multiplier results in a negative sign due to the crowding
‘out effect in the money market in II-17(d)'.
@

e
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In II-17(e)' since the perfect capital mobility system
paralyses the domestic interest rate movement, the.
multiplier is zero; that is, i is a given exogenous
variable. ‘

In I1-17(f)' both the terms of the IS and the LM curves
‘'work in the same ai:gctign for the exchange rate. Thus the
exchange rate will appreciate unambiguously. We must note
that there is no effect of interest payments on the sign of
the exchange rate multiplier since the interest rate does
not change. '

In money financed government expenditures we obtained
the result that fiscal policy could be effective. However,
with the bond finance, fiscal policy has a negative effect
on the income level rather than the nil efﬁé&t, as in
traditional theory. The result of the excharye rate

multiplier is consistent with the traditional theory undé?f
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3. Open Market Purchases

Open market operations are applied in an ezonomy in
order to regulaie the reserve position of the banking system
or to control the interest rate indirectly. The governmént
purchases bonds from the private sector by printing new
'money, for tﬁe'purpose of lowering the interest rate. This
is open market purchases. If the government wishes to raise
the interest rate indirectly, government bonds will be
issued, and in turn money supply will be decreased. This is
open market sales. In both cases the government budget |
restraint is the same, except for the signs of the
vafiablés; that is, dM=-dB/i for open market purchases and
dB/i=-dM for open market sales. The elements of nultipliers
viil be exactly the same for the both policies.?®

Now we shall analyze the effects of open market

purchases on the endogenous variables as a representative of ..

open market operations. The system of the matrix system is

expressed as:

1:0pen market sales and bond financed government
expenditures are similar policies in that government bonds
are increased for the both policies. In the case of bond
financed government expenditures, however, the amount of
money stock purchased from the private sector was assumed to
return automatically to the private sector in the form of
increased government expenditures. Hence, the shift of the
LM curve vas captured as a "desired” level of money market
equilibrium. In the case of open market sales, government
bond sales to the private sector decreases the money supply.



I _ ) 7 b
rlii a,; !1;‘ rdy [ﬁ[("‘U)(g]*Zi)]i?m
I1-17(iii) [ a,, a,, 0 di| =|-am
a,, a;,; a,, dr (1-u)Xx,idM J.
e J kS J -
vhere a,,........8,, gfe.the same as II-17.

Solving for andcgénaus variables dy, di and dr, we obtain
the following:
1 11-17(q) dy/dM=1/4,{-(1-u)E,i(L,B/i*-L,)+[K,+(E,B/i*~E,) ]}

II!17(h) di/dg-ii/éi£[1!(1QU)51*511*(1‘U)E|iLi} <0 .

I11-17(3) dr/aM
=1/X,8, [(1-u)i{[X,+(E,+X,)K,)(L,B/i*-L,) .
+[(E,+X,)K,+(E,B/i*-E,)X,]L,}
| *fi%(T!u)(Ei*I.)]K;if(1*u);‘*ﬁ.](E,B/i’-E;)]

The sign of the income multiplier in II-17(g) is
uncertain due to the conflicting effects of an increase in
.money supply and a decrease in private expenditures vhich
are caused by a decrease in interest payments. ?he first
term in II-17(g) dispi;yi the leftward shift of thé 18 curv;a’
resulting from the décreased intgfeséﬁpaymentg to the N
§:ivat; sector (i.e. IS, to IS, in Pigure II-7). The
income level will, hence, go down unless the LM curve is

vertical. The increase in money supply shifts the LM curve



rightwvard. This will raise the income level unless the IS
curve is vertical (i.e. LM, to LM, in PFPigure II-7). This
can be seen in the second term in 1I-17(g). We note that
the magnitude of the LM shift is one in lieu of (1-L,) dde
to the cancellation of the wealth effect on the money
market. It is plausible to assume here that the positive
effect on the income level caused by an increase in money
supply is larger than the negative effect on the income
level caused by a decrease in interest payments to the
private sector (i.e. (K,+E,B/i*-E,)>(1-u)E,i(L,B/i*~L,) ).
Hence, the income level increases from y, to y, in Figure
I1-7.

The sign of the interest rate multiplier in II-17(h) is
unamb{guously negative, since both an increase in money
supply and a decrease in private expenditures lower the
interest rate from i, to i, in Figure I1-7.

" The exchange rate multiplier consists of two main
elcnon:;; the effect of less interest payments and the
effect of an increase in money supply. The effect of
private expenditures the first term inside the curly bracket

is because a

in I1-17(j) has two conflicting forces. FThi
decrease in the income level raises net exports while a fall
in the interest rate causes capital outflow., The effect of
the iﬁcronsod money sﬁéplj}in the s-cand‘tegm works in ﬁhe
same direction for capital flow and néet exports. Because an
increase in the income level lowers net exports and the fall

of the interest rate attracts capital outflowv, the exchange



Figure II-7

The Effect of OMP;
The Positive and Negative BP Curves

rate depreciates in the second term. Assuming as before
that the effect of the increased money supply has dominant
pover over less interest payments, ve may conclude that the -
exchange rate will depreciate by open n;rk;t'putchsggs under
the floating exchange rate system in II-17(73).

This can be observed in the context of the IS-LM
framevork in Figure I1-7. Now that an internal equilibrium

A lies under the initial equilibrium E in Pigure II-7,

regardless of the slope of the BP curve , there 'is no
possible chance for BP, to lie on the right hand side of the

internal equilibrium A. That is, the exchange rate wvill
.depreciate unambiguously under the ll!uﬁptiﬂﬁ?é; thI
positive BP curve, ;ééi;'fk
ThiA:xghnngg rate depreciates clearly in ;%-n market

puf:h:-:i under the assumptions of the higher income level
(i.e. dy/a¥>0) and the positively sloping BP curve(i.e.

(1~u)X,+K,<0). Let us observe the behaviour .of the exchange

L3



rate vhen each of these assumptions is changed. We assume
first that the income level is decreased by open market
purchases. In this situation the slope of the IS curve is
80 steep that the shift of the LM curve is paralysed and/or
the impact of the substantial decrease in intefest payments
on the private expenditures exceeds the impact of the
increased money supply on the income level. Under this
condition (i.e. dy/dM<0) the jexchange rate will appfgéiatg
only if the elasticity of net exports 'with respect to the
income level is so0 high that the steep BP curve lies on the
right hand side of the internal equilibrium. This can be
seen from the exchange rate multiplier in II-17(j). The
negtative magnitude in the first term exceeds the magnitude
of the positive terms.

Next wve assuse that the BP curve is negatively sloping
(i.e. (1-u)X,+K,>0) holding dy/dM>0. Then it is possible
for the exchange rate to appreciate if the negative |

magnitude in the first and second terms exceeds the positive

magnitude of the remaining terms. This means, in the
context of the IS-LM framework, that the BP curve (BP,) is
steeper than tﬁg IS curve (IS,) by the amount the BP curve
lies on the left hand side of the internal equilibrium A in
- Figure I11-7.

‘1f we assume a decreased income level and a negatively
sloping BP curve at the same time (i.e. dy/dM<0 and
(1-u)X,+K,>0), there will be no possibility for the exchange

rate to appreciate. In this case the internal equilibrium A
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lies on the left hand side of y, and the .BP curve cannot lie .
on the left hand side of A regardless of the slope of the BP
curve, )

“"Now we consider the case of perfgct capitél mobility.
Taking K, to be infinite for II-17(g), (h9 and (j) we obtain

the following:

I1-17(q)" dy/dM=i/L, >0
11-17(h)"’ di/dM=0
11-17(3)° dr/aM

={(1-u) (B,+X,)iL,+[1-(1-u)(B,+X,) ]} /X,L, >0

Here the traditional theory concerning the
effectiveness of monetary policy on the income level can be
observed in the situation of perfect capital mobility under
the floating exchange rate ;yitemi The interest rate is
controlled by the foreign interest rate so that the interest
rate multiplier is zére, The exchange rate depreciates

unambiguously re:ﬁlting from the capital outflow.
D. The Pegged Exchange Rate System with Implicit

Under the pegged exchange rate system the bal;ﬁée of

payments becomes an endogenous variable, and the exchange
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rate an exogenous policy variable.' As can be seen in the
money market equilibrium in II-4, the acumulation or ‘
decumulation of foreign reserves through changes in the
balance of payments over a period of time will be a part of
the domestic money sypply. Howvever, in an actual economy
the magnitude of the balance of payment deficit or surplus
over a period of time is not transformed automatically into.
the domestic currency since a domestic economy may be
disturbed by the fluctuation of the external balance.

Here a sterilization policy for the balance ﬁf payments
must be introduted under the pegged éxchgnge tate system.
We assume that the government may insulate a néw balance of
payment deficit or surplﬁs caused by a domestic policy such
that the money market equilibrium can be controlled.
Denoting a sterilization coefficient 8 vhere. 12820, the
non-sterilized magnitude of the balance of payments can be
defined as sR. If s=0, it indicates a complete
sterilization policy. This means that the amount of the
balance of payment deficit or surplus does not affect the
domestic money supply. On the other hand, if s=1, a
non-sterilization policy ‘prevails. That is, the Qhale
balance of payments enters into the domestic money supply.
Hence, including ﬁherstgrilisitian coefficient s the Woney

market equilibrium can be rewritten as:
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I11-4(a) M/p+sR=L(y,i, w)**
As was stated before, although the balance of payments goes
through the government, we simply assume that the magnitude
of ﬁan—sterili;ed balance of payments autmatically becomes a
part of the domestic money supply. Hence, the balan:e of
payment variable disappears from the government budget
restraint equation. *°

Under the pegged exchange rate system we set dRw0 and
dr=0 from the reduced form in II-12, I1I-13 and II-14. With
implicit recognition of the gaverﬁment budget restraint the
matrix form is expressed with respect to dy, di gné dR as

follows:

domestic money.supply, it should be incorporated into the
vealth effect equation in 11-5,. But as the current and the
capital accounts vere assumed to have no wealth effect in
the balance of payment equilibrium for the sake of
simplicity, we also assume that the non-sterilized balance
of payments has no wealth effect in II-5, without loss of
generality.

'*This simplification can be done according to the
specification that M/p is‘the domestic money supply

~ excluding the quantity of the non-sterilized foreign

reserves., If ve assume, hovever, that M'/p is specified as
a total amount of money supply including the non-sterilized
foreign reserves; that is:
(1) M°/p=M/p+sR/p,
then II-4(a) will simply become:
(2) M*/p=L(y,i,w), ,
But nov sR/p must be incorporated in the government budget
restraint gqgatiQn from II-7 as:
(3) g+B/p+sR/p=M*/p+B/ip+t, ,
vhere M* is defined a change in the total amount of money
supply in the country including the non-sterilized balance
of payments. ,

We must note here that the money market equilibrium is
a stock concept while the government budget restraint
equation is a flov concept. This implies that the external
balance in the money market is foreign reserves, but in the
government budget restraint it is the balance of payments.



] 2T A
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I1-21 L. -(L,B/i*-L,) ~-s|| ai]| =
. | I
(1‘u)x;*!; Rg ) - . =1 ﬂR
L . : J 0 4

y . ¥

'L*(liu)x.dn;l.(y*!)du—l,a:

. The Jacobian determinant of the system is:
|J|=C1-(1=u) (B, +X,) ][ (L,B/i*~L,)+sK,]
+{L,-s[(1-u)X,+K,]}(E,B/i*-E,)

=8, >0,
We assume as before that resulting from the expansion .of
income a net decrease in the current account outweighs: an
increase in th% capital account (i.e. (1-u)X,+K,<0 where
(1-u)X,<0 and ﬁ.?@)i Then the sign of the Jacobian
determinant A, is positive.

We must nate_th;t the level of the stltilizntiaﬁ'

[(1-0) (E,+X, ) JAB+E,dB/i +E,dM~ (B, +X, ) (y+B) du+dg+X,dr]

coefficient s affects the determination gf'thi income level

. and the interest rate. We assume here, hovever, that s is a

constant term from the moment the system leaves an initial

%quilib:iuﬂ until it arrives at a new internal equilibrium.
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We shall call this process a first stage. The multipliers
derived through the method ofi¢ rative statics will

display the results of the fi

t stage. This is the point
where an internal equilibrium aﬁd an external equilibrium
'will be sep;rated from the initial equilibrium.

Next ve assume that initiating from the internal and
extérnal disequilibrium of the first stage, the systemlvill
adjust toward an internal and external simultaneous
equilibrium through the self-liquidating process built into
the ;ystem. We shall call this process a second stage. tpe
analysis of the secsnd stage vill be done diagramatically in
the IS-LM framework. |

As for the selection of qovornidnt poliﬁies, the same
thr‘c government policies (as in the floating exchange rate
- system) will be analyzed. And as an extention of a study,
since she exchange rate can be controlled by the government
under the pegged exchange r&te systém, exchange rate ch%ngo :

policy will be examined as well.



1. Money Financed Government JFxpeaditures

The government budget restraint is ag:aﬂ in money
financed government expenditures so that the system of the
matrix form will be expressed as:

¢ 1 4 )
[ 8., @.s O ay| [(1+6.)an

3

11’21(i) 83 8,; [ Y di = -(1-L;)ﬂ ‘
\ _
8, a,, a,;, dR 0 " e
\ 4\ 3 L . el

'th‘ a“....-....,; ll’e th. .‘“ ‘: II—Z!‘-

X

Solving for the endogenous variables dy, di and dR, ve
obtain the following lultiplio;;:
II’21(3)’ dy/dM=1/4a,

{(1+E,)[(L,B/i*-L,)+sK,]+(1-L,) (E,B/i*-E,)} >0
11-21(b) di/dM=1/a,
| [(1+B, ) {L, -0 (1-u)X,+K, ]}-(1-L,) [1=(1-u) (B, +X,)]]

11-21(c) dc/aM=1/8, [ (14E,) {L K, +[ (1-U)X, +K, }(L,B/i*-L,) ]
) -( 1°L;){[1"( 1'U)(B|*l')]K.-[(l-u)l.*lqj(E;B/i“E;)}]

The sign of the income multiplier is unambiguously
‘positive in II-21(a). It consists of three different
elements. These are the fiscal effect, the monetary effect

and the effect of capital inflow, all of which raise the
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income level.

, o o,
The sign of the interest rate nultiplier is uncertain

raises the interest rate, and the monetary effect vhich
lowers it in II1-21(b). |

The sign of the balance of payments multiplier is also
uncertain. The first term in II-21(c) consists of the two
conflicting forces in the bracket. That is, the higher
capital inflow creates the balance of payments surplus. On
ﬁ%ﬁ otherhand the 1év§r net exports cause the balance of
pafmint deficit given?the assumption (1-u)X,+K,<0. The
secéné term in II-21(c) shows the negative sign. This is
because the monetary effect lowers the interest rate which
creates the capital outflov and raises the income level
wvhich lowers the net-expﬂftsi Both effects cause the
balance of payment deficit.

These terms of the balance of payment multiplier in
I1-21(c) can be illustrated in the context of the 1S-LM
f:a;gvgrk in Pigure 11-8. We know that the BP curve is
positively slepinggunder (1-u)X,+K,<0. We first suppose
that the BP curve is steeper than the LM curve (i.e. BP, in
Figure II-8). In this case dR/AM in II-21(c) will be
unambiguously %gg;tiva; That is, the balance of payments
vill deteriorate since the domestic equilibrium point
¢orresponding to the iﬁt:rs&etian A of IS, and LM, in Figu:e
I11-8 llll the right hand side Df BP,. Th;i implies that the

{HEQii llVll is :nlh1gh that a decrease in net exports
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Figure II-8

The Effect of MFGE; the Pegged
Exchange .Rate System

exceeds the c;pital iﬂflov.

- We next suppose that the LM curve is steeper .than the
BP curve (i.e. BP, in Pigure 1I1-8). Although BP, lies the
right hand side of LM, ﬁcyond y., so far as the internal
equilibrium point A lies the right hand side of the BP
curve, the balance of payment deficit will not be altered.
This is because a decrease in net exports still exceeds an
increase in the capital inflow. Only vhen a BP curve lies
the right hand side of the internal equilibrium A'beyond Yo
(i.e. BP, in Pigure I1-8), will the balance of payments
shov a surplus.

So far in the first stage the analysis of the balance
- of p.yn;ﬁt multiplier in money financed government |
expendityres under the pegged exchange rate system is .
similar to that of the the floating exchange rate system.

However, the process of the simultaneous equilibrium in the

internal and the extarnal systems under the pesgged exchange
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rate system is different from that under the floating
exchange rate system., We learned that under the floating
exchange rate system, the exchange rate was determined by
the internal equilibrium so that a BP curve simply moved
‘towvard the internal equilibrium point. In the case of, the
pegged exchange rate system, since the exchange rate has no
self-liquidating pover, the adjustment of the external
equilibrium with the internal equilibrium must be dependent
on the fluctuation of the money supply. This means that phe
direct movement of a BP curve to the internal equilibrium
will not occur under the pegged exchange rate system gnless
the exchange rate change policy is taken, but the magnitude
of the balance of payments goes into the domestic money
market and affgéts the internal equilibrium. Therefore, the
simultaneous internal and external equilibrium will be
achiev:é only through the méﬂgy\mgrket under the pegged
exchange rate system. '

Let us eﬁservg in the se;Qné stage how- the external

aqu;l;br1un and the internal eqplllbrxum, BP, and A

pi;ﬁ;vqu in Eigure 11-9 will -ventually adju;t into the
simultaneous equilibrium. We now assume that there is no
sterilized m:ghituée of thggbalance of payments 8o that all
the value of the balance thply-gnt: goes into the money ‘
market (i.e. s=1). Siﬁce the income level increases and the
interest tfate is uncertain in money financed government
‘expenditures thg balance of payments will bee;ﬁg'digicit;

unless the capital :cbilicy‘is extremely high. After the

» . PO
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Figure II-9
The Internal and External Equilibrium in
MFGE; the Steeper BP Curve than the LM Curve
adjustment of money financed gcvergfent expenditures in the
system, the internal equilibrium settles at A while the
e:terng} aisequilibfiumgﬁP. is left alone in Figure.II-9.
With the situation of the balance of payment deficit the
quantity of money supply is reduced. As a result, there
vill be an excess demand for money in the money market.
This situation will shift the LM curve backwvards. The LM
curve will be shifted along the IS curve (IS,) umtil it
reaches tﬁe external equilibrium curve on BP,. Then the
~ simultaneous equilibrium will be finally reached at B in
Figure II-9. It should be noted that the effect of a
égzrggsg in net exports with respect to an increase in the
income level is so large that the-rgdﬁetiaq of money supply
£;ecids the incfgésgd amount of money stock. Consequently,
the LM curve (LM,) lies on the left hand siée of the
orjginal money market equilibrium (LM,) in Figure Il—éi At

B the in:aﬁc level (y,) is higher than the original income’
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level (y.), But it is not as high as y,. The interest rate
(i,) becomes the highest at B s}n:e an increase in méneg
completely paralysed.

Next let us observe the simultaneous equilibrium
process in the case of BP, (i.e. the steeper LM curve than
the BP curve) in Figure II-10. Though BP, is flatter than
LM, in Figure II-10, the external disequilibrium is the same
as BP, (i;é; the balance of payment deficit) since BP, lies
the left hand side of A. The simultaneous equilibrium
process is the same as the case of BP,. As a result, the

income level goes up from y, to y,, but not as high as y,

and the interest rate i, reaches the highest level. But nowv °

the reductlan of money ;upply is not so high that the
| qu.ntity of money supply (LM,) remains higher than the
original level (LH-)’in=Ei§ure I1-10. .i[,

This concludes that the higher the elasticity of fhe
reduction of net exports with respect to the increment of
the income level, the lower the effect on the income Tevel
wvill be in the case of money financed government
expenditures. As an extrgme-cgse, if the BP curve is the
vertical line, there will be no increase in the income
level. On the other hand, the higher capital meSility is
the highef»thg level of income is in money financed
government expenditus@. We must note that the
self-liquidating process of the simultaneous equilibrium can

be attained only vhen s=1, If we assume s=0, the total

o
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Figure II-10

‘The Internal and External Equilibrium in
MFGE; the Steeper LM Curve than the BP Curve

bal;nce of payments will be insulated from the domestic
economy. Hence, both the capital -obilitj (i.e. K, and K,)
aﬁd thelnet exports (i.e. X,) have no effect on the income
and the interest rate multipliers in II-21(a) and II-21(b).
This implies that the IS curve shift from IS, to IS, in
Figure II-10 is s-nli¢r~tha -IS. level which causes the
lo§er income and the lower gnterest rate., But since the -
external balance is conbletely insulated from the internal
equilibrium, A in Pigure II-9 and Pigure II-10 will not
move. Hence, tﬁe system can keep the high level of the
income level but the balance of payment deficit remains
intact and accumulates hereafter.

Let us consider the case of pcttcét capital iaﬁility‘
Taking K, to be infinite for each mﬁltipliet from II-21(a)
to 11-21(c), we have the foliowing: |

I11-21(a)' dy/dM=(1+E,)/[1-(1-u)(E,+X,)] >0



11-21(b) ' di/aN=0
11-21(c)' dR/aM
={(1+B,)L,~-[1-(1-u) (B, +X,))(1-L,) }/s[1-(1- u)(E,+Xx,)]

The income level clearly goes up. The sign af-thg balance
of payment multiplier is uncertain. If there is a pressure
such that the interest rate rises, the balance of payments
wvill improve. Otherwise it will deteriorate.’ With the
assumption of naﬁisterilizgtian policy, the internal and
external equilibrium settles on the external curve BP, in
Figure II-8. Although the adjustment of a simultaneous
equilibrium is made by the shift of the LM curve, as ve see
in Pigure 1I-8, the internal equilibrium and the external
@Quilibrium are close to each other. This implies that the
simultaneous equilibrium is attained by a marginal
fluctuation of the money supply and the increment of the

income level can be maximized in money financed government

expenditures under perfect capital\ mobility.

2. Bond Financed Government Expenditures

The government budget restraint in bené tln&ncad

-

gavn:nnont expcnditu:c: is dg=dB/i so that thl lyitlm of the

matrix Earm vill be -xp:e;iad as:
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-

[ &, &, 0 ][ ay] [r(1-u)(E,+x,)i+E,+1)aB/]

11‘21(ii) a3, a;,; a.-; di = L:dgf'i

\

a,, a,, a,, d -(1-u)X,idB/i
1B

A ) o

vhere a,,........a,, are the same as II-21.
Solving for endégcnous variables dy, di and dR we obtain
the following multzplxeil'
I11-21(4Q)
dy/(dB/i)=1/8,[1(1-u) (E,+X,)i+1](L,B/i =L, )-EsL,L, 2,
+8{[(17u) (E,+X, ) i+E,+1]K,
+(1—u)z.i(=,3/i*-§.)}i

11-21(.) di/(dn/i)-1/a.[[1-(1-u)(z.*xi)j[L.—:(1-u)x;i]

: N
+*[Ci-u)(B,+X, ) ieB,+1]{L,-s[(1-u)X,+K,]}] >0

I1-21(f) AR/(AB/i)=1/4,(
[C-u) (B, +X,)ivE,+1){K, L, +[(1-u)X, sK, )(L,B/i%-L,))
*Lall1-(1-u) (B, +X,) K, = [ (1-U) X, +K, ](z,z/i*-z 1}
+(1-0)X, i {[1-¢1- -u) (E, +x.%}(L 2B/i'-L,)+(E,B/i*-E,)L,}]
] T
The sign of the income multiplier, is most likely
positiv; since the IS curve shift is faifly large éaﬁpifgd
to ¢he negative vealth effect on the mangy market as vas
1htroducod in Blinder- Solov(1973) But there are two

‘elencnts wvhich bring the income lovgi down in I1-21(d). The

s .
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first element is the wealth effect in the money market due

-

to dn increase in government bonds. As we analyzed under

the floating exchange rate system, this weaiﬁh effect (L,E,)

affects a stability condition of the system. 1If

|EsL, |>|L,E,|, this means that the bond finance has an

-expansionary effect so that the system can be stable.

Another element is related with a sterilization coefficient

V)

s. Given the assumption s>0, capital inflow increases the

income level (sK,). While an increase in net exports due to

an increase in interest paymemts affects the income level to

go down (s(1-u)X,i) in 11-21(Q).

The sign of the interest rate multiplier is
- unambiguously positive since all the terms wark»iﬁ the
positive direction in I1-21(e). ;W

Since the nué;::tar of the balance of payment
multiplier in II-21(f) is the same as that of the exchange
fate multiplier in II-17(f) in spite of the opposite signs,
the analysis of the multiplier is similar to what we haéd-in
I1-17(f). But as was the case of money financed government
expenditures, the'w;y‘thaAsygtgm approaches a gimultaneous
equilibrium under the pegged exchange rate system differs
troi that under the floating exchange fa;n system. Letlus
briefly anal;ze the balance of payment multiplier in the
context of the I$-LM framework in the first stage. 1If the
BP curve is flatter than the EH :vae (i.e. BP, in Pigure

I1-11), the balance of payments vill clearly ifprove since
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Figure II-11

The Effect of BFGE; the Pegged
'\ Exchange Rate System’

cqpital inflovvcxceeds a’dccreasc in net exports. *' The
balance of puylcnts'will improve if the curve lies on the
right hand side 6! the internal desired equilibrium point A,
Only when the BP curve lies the left hand side of A like
BP,, the balance ot’puy-cﬁts vill deteriorate. |
Starting from the initial internal and external
qquilibrium;'vc now ricognize that the intern‘lqgnd the
cxtefnal equilibria are seprifated after the applicdﬁiOﬂ of
bond financed government expenditures in the lyitcn. bu:!
sccond‘analggis‘starts‘fron this stagi. -Ii is concerned
vith‘hov the simultanobua‘intetnal and external equilibrium

vill be attained through the self-liquidating prodess under

’'We learned that the third term in the exchange rate
multiplier in II-17(f) which is identical with that in
11-21(f) affects somewhat the slope of the BP curve and the
magnitude of the IS curve compared with the multiplier
vithout including interest payments. Here ve assume that
thezslope of the BP curve and the magnitude of rightwvard
shift on the IS curve in Pigure II-11 have already taken the
third term into account. :

L&
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Figure II-12
_ The Internal and External Equilibrium in
BFGE; the Steeper LM Curve than the BP Curve
the pegged exchange rate system.
Under a non-sterilization policy, in the case of bond
financed government expenditures under the floating exchange
H .
4 . - = - o o s
/( rate system the vealth effects on the IS and the LM curves

verefmportant to recognize. But under the pegged cichlnge
rate system as the LH;EUEVI shifts in lieu of the BP curve,
the magnitude of the wealth effects vill be assumed not to
be a significant factor to determine the :uitipliér:.
First, ve shall {onsider the ?jn that the BP curve is

flatter than the LM curve (i.e. BP, in ?iu:gIIi15)i With
bond financed goverhment expenditures, the internal

Lo, !equiiibrium_éxists at A vhere the higher income level (y,)

7 éné the high-rintere§! rate (i,) than the original
tquiliﬁfium (ye g&d.i.). Since the internal equilibfiu:
J{ci on the left hand side of the external equilibrium BP,,
foreign capital is attr;:tédkgnd as a result the balance of

paymenfs improves. Then since the balance of payment
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have the following:

surplus goes into the money market so that the LM curve
(LM,) will shift rightward until it reaches the BP curve.
The simultaneous equilibrium level is settled at B in Pigure
I1-12. Tﬁ; income level (y,) is higher than the internal
equilibrium levgi (y.) at A and th; intere:t rate (i,) goes
down from the internal eqmlzbnm but hxﬂaer than the

initial aqu;lxbrium level (i,).

i H;:t let us consider the case vhere the BP curve lies

on the left hand side of the internal equilibrium in Pigure

I'I-13. If net exports are highly elastic with respect to a
change in the income level, the BP curve will be steep as
BP,. 'At the internal ¢§uilib;ium point A the income level
(y.) is higher than the ﬁ:igﬁﬁnl level (y.,) in Pigure 11-13,
This high income level deéreiiiﬁ net exports more than the
amount of an iné;;zli in capital inflow. As a result, the
balance of p:g-;nts deteriorates and a decrease in mOney
supply shifts the LM curveMleftvards until it reaches the
external equilibrium at B. “At the nev simultaneous

equilibrium B the income level is lower than the internal

. equilibrium A (i.l.. to y,J, and the interest rate is sven

higher than the internal equilibrium (i.e. i, to i,) in
Pigure I1-13, |

l Pinally let us consider the case of perfect capital

nability. Taking K, to be Anfinite for each multiplier wg ,;

[

: »
1)i*!:*1]/[1‘(1iu)(gi*xi)]

11-21(d)" dy/(dB/i) e[ (1-u)
>0 '
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Figure II=-13
The Internal and External Equilibrium in
BFGE; the Steeper BP Curve than the LM Curve

11-21(e)' Qi/(dB/i)=0 ' -

11-21(£)*  ar/(as/})

s{{(1~u) (B, +X,)i+E,+1]L,+L,[1-(1-u) ¢B,+X,) ]}/

s[1-(1-u) (£,+X,)] >0

1
Let us go back to Figure II-11 and assume that ?Pg is a

horizontal line. This indicates the situation of perfect
capitil mobility. The increment of government bonds to
tinance the increased government expenditres causes excess
demand for money. The dgséreé internal equilibrium P@int at
A lies on the left hand siée of the original LM eurvé (LM,)
in !iqur;*§§L%1. However, the balance of payment surplus
shifts the LM curve all the vay dovn to the external
equilibrium level on BP,. As a ;e;ult; iﬁf simultaneous
equilibrium settles on B where the income level is higher

than the intertnal equilibrium at A and there is no change
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in-the interest rate from the initial equilibrium. /;:us,
vhether the government applies money financed government
exp.nditures or bond financed government expenditures, the
income level settles in a similar manner. 1In fact, ignoring
the interest payments term (1-u)(E,+X,)i in I1-21(d)', we
realize that the income multiplier in bond financed
:governncnt expenditures is identical to that in money
financed government expenditures in II1-21(a)' when capital
mobility is perfect. The sign of the balance ofypayments
multiplier in I1-21(f)' is positive. Unlike the case of
money fipanced government expenditures in I¥-21(c)' the LM
curve shift is solely done by the balance of payment

surplus.

4 .
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3. Open Market Purchases
The government budget restraint in open market
 Ppurchases is dM=-dB/i so that the system of the matrix form

will be !IPEQ};I& as:

[ a,, a,, 0 [ d!‘ ri[(I—u)(Sl*Z‘)]i&1
I1-17(144)) as, &y, a4 | ai] of-an — ]
a,, a,, aof| 8 [O-wxiaew |
s¥ ' ) l
where a,,........,, are the same as I1-21.

Solving for endogenous variables dy, di and dR, wve obtain
/
the folloving multipliers: !
11-21tg) dy/dMe1/s,([1-8(1-u)x,i](E{B/i~E,)
| =(1-u) (B, +X, ) 4[(L,B/§%-L,) +8K,]}

11=-21(h) ai/an—*wfg,itis(1ﬁu)(g.*zi)Jt1is(iiﬁ)x.i]
+(1-u) (B, +X,)i{L,-s[ (13u)x,+K,1}] <0

11-21(§) dR/an R
==1/830 ([11-(1-0) (B,+X,) JK, = [ (1=0)X, +K, (E,B/i *-E,) }

+(1-u) i {[X,+(E,*X,)K, ] (L, B/i %L, ) |
+[(B,+X,)K,+(B,B/i*-E,)X,]L, }]
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We assumed in open market purchases under the floating
exchange rate system that the effect on the income level
caused by an incf;gie in money supply is larger than the
effect on the income level caused by a decrease iﬁ interest
payments to the private sector. That is, the magnitudé of
the first term is larger than the madnitude of the second
term in I1I-21(g). 1If we take thig assumption here as well,
the sign of the income level multiplier will be positive.

The sign of the interest rate multiplier is clearly
negative since both a decrease in private expenditures and
an increase in money supply have a downward pressure on the
interest rate in II1-21(h). ‘

A decrease in net exports caused by an: increased ﬁéney
supply together with a decrease in capital inflov causes ég--
balance gf'paysgﬁts to deteriorate in the first term ih |
11-21(j). The effect of a deécrease in private expenditures
is uncertain on the balance of payments in the second term.
But since ve assumed the dominant effect of a change in
money Sﬁpply over the effect of a change in interest
§§y:gntsi it may be concluded that the balance of payments

Now that the internal and ti§ external gq?ilibrig :r%
separated in the system, ve must investigate next how thg N
iqlﬁeliquid;ting force will return to a simultaneous . -
internal and external Qquilfb:iun in the context of a gséii-

b

framework. ’ N 3
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Figure II-14
The Integnal and External Equilibrium in OMP

-

First ve assume that Ehe positively sloping BP curve is
steeper than the LM curve. Assuming a ﬁan-;tgrili;;tian
policy, all the magnitude of the balance of payment deficit
goes into the money market. Since a decrease Sﬂ,ianey
supply causes an excess demaﬁd for money, the LM curve (LM,)
shifts leftward until it attains the intersection of the 1§
curve and the BP curve (1S, and BP,) at B igiFigure I11-14.
As a result, the income level .is substantially decreased
from the internal equilibrium A (y, té Y:), the lover lgvgi
of the initial equilibrium (y,>y,). The leftward shift of
the LM curve (from LM, to LM,) does not go back all Ehe'igy
to the original LM curve (LM,), hovever.

Next we assume that the BP curve is flatter than the LM
eurvé (BP,). The high elastic BP curve with respect to a
change in the interest rate leads the LM curve even further
to the left hand side of the original LM curve (from LM, to

LM,) until it reaches the intersection of IS, &nd BP, at C

$
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in Pigg;e I1-14. As a result, the income level (y,) is even
lover than the case of the steep BP curve (y,), but ihe
interest rate at C is higher than that at B. E '
Let us consider the case of perfect :ap§€a1 ﬁébiliéj in
open nafk:t'purchgses_ -Takingix, to be infinite for each

multiplier from 11-21(g) to I11-21(j), we have the following:
11-22(g)' dy/dMe=-(1-u) (E,+X,)i/[1-(1-u) (E,+X,)] <0

I1I-21(h)' di/dM=0

—

In the traditional theory, a monetary policy is
ineffective on the incgme level. This occurs because the
downward pressure of éz:ginter-it rate due to an increase in
money Quéply leads to the outflow of capital which is
exactly—the same amount of an increase in. money supply. But
vhen interest payments to the private sector are taken into
accournit, the monetary policy has even an adverse effect on
the income level. This happens because the fall éf the
interest rate due to an increased msney‘supply and a
decrease in Private expenditures cause capital auéfléw;



11-21(iV) [ P Q3. a,' di = 0

p N

4. .l.chango,aato'Chanqo Policy

As v; have learned so far, under the pegged exchange
rate system there is no movement in an external Ralance
schedule. Thus an external balance disequilibrium is
adjusted through a change in money supply. But this way of

equilibrating the system causes an internal disturbance. A

‘ sterilization policy can be used as one of the techniques to

avoid the internal disturbance when the internal and

\

external djsequilibria occur. However, this does not solve

- the external disequilibrihm at all. To solve the external

disequilibrium without disturbing the internal equilibrium
an exchange rate change policy can be applied in the system.
Assuming an initial internal and external equilibrium as
usual ve shall observe the effects of a devaluation in the
exchange rate (i.e. dr>0) on the three endogenous variables

-
Rt

in the system. The system of the matrix form will be

exp%essed as:

]

1

[ a,, a,, 0 1 (dy ’l,dr

8, a,, a,, dr -X,dr
b N P IR ) 4 >

vhere 8i1c00c.0..8,, are same as 11-21,
Solving for the endogenous variables dy, di and 4R, we

obtain the following multipliers:
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E ]

I1-21(k) dy/d:i1/A:Z;{(L;E/ii—L;)*if?i,s/ii-s;ﬁ*ﬁ;ll >0
r .
11-21(1)  di/dr=1/8,X,{L,-s[1-(1-0)X,+K,]}

IT-21(m) dR/dr=1/a,X,{[1-(1-u)E,+K,](L,B/i*-L,)
+L,[(E,B/i*-E,)+K,}} >0

The sterilization taeft}:icnt is first assumed to be
kept constant and non-zero so that some part of the balance
of paymenE; affects the domestic méngy supply; and the
Marshall-Lerner condition is satisfied (i.e. X,>0). iGiven
these conditions, the devaluation of the exchange raté

raises the income level and/the balance of payments while

the iﬁtcfcit rate »s uncerftain. _
Let us observe these reqults in the IS-LM framework.

The devaluation of the exchange r;te shifts the BP curve
rightward assuming (X,+K,)<0 from BP, to BP, in Figure
11-15. The devaluation also shifts the IS and the LM curves
rightwvard and form the internal equilibrium at A in Pigure
I1-15. If a complete sterilization is applied, there will
be no shift in the LM curve. As a result, we, conclude the
higher the magnitude of non-sterilized balance of payment
surplus ii, the higher will be an increase in the in:aﬁ;
level and the lower the interest f!t!.!

~ Now that the devaluation has caused the internal and
the external disequilibria, we must proceed to the second

stage vhere the simultaneous equilibrium system is attained.



. Figure II-15
The IMternal and External Equilibrium in ERC

)

non-sterilization policy. Since the internal equilibrium A

Here we assume that the government takes the

lies the left hand side of the external equilibrium BP,, the
balance of payment surplus feeds into the domestic money
supply and shifts the LM curve rightward. The movement gfi
the LM curve (LM,) continues along the IS curve until it
reaches C vhere the externligpalance and the internal
equilibrium intersects. Thus, the internal and external
simultaneous equilib:iumris attained at C in Figure II-15,

Let us consider the case of perfect capital mobility.
Taking K, to be infinite for each multiplier we have the
followings: )

I1I1-21(k)' Qdy/dr=Xx,/[1-(1-u)(E,+X,)] >0
I11-21(1)' di/dr=0

I11-21(m)' dR/dr=X,L,/s[1-(1-u)(E,+X,)] >0

.Y |



Assunin§ s#0 the devaluation of the exchange rate’

’:aizes the income level. The b;lgiée of payments improves

due to 2 higher inflow of capital.

E. Summary
Table iii1’Gavgznm§nt Policies: Summary of Effects
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1. Non-perfect capital mobility;
2. ?erfeét capitafimobilityii
3. Definitely positive;

4. Definitely negative; |
S. Uncertain; |
6. No change;

7. Most likely positive;

8. Most likely negative.

Under the condition of perfect capital mobililty, EQQ
income level decreases in bond financed government !
expenditures for the floafing exchange rate system and in
open market purchases for-the pegged exchange rate system
vhile the rest of the policies raise the income level.

A fluctuation in the interest rate is determined by two
forces, a -oﬁetary effect which 1@23?5 the interest rate agE
a fiscal effect which raises it. fhus, the sign of the
interest rate multiplier is imbigueus in money financed
government éxpenditures, goes up in bond financed government
expenditures and goes down in open market purchases under
the condition of non-perfect capital mobility. ‘E

The multipliers of the external balance are determined
by the movements of the income level and the interest rate.
A rise of the income level causes net exports to fall,.
Hence, the exchange rate depreciates or the balance of
payments deteriorates. Here we note that the increased
income vel affects a capital flow as is expressed by K,>0,
But ve assumed X,+K,<0. A rise of the interest rate causes

y . ® .
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capital of inflow. Hence, the exchange f'it! appreciates or the
balance of payments improves. “‘Since all the domestic
policies have a positive impact on the income level, the

current account always deteriorates. This implies that it
is not possible for the exchange rate or the balance of
payments to appreciate or improve unambiguously through the

ect of a domestic é@li;yi The results of the multipliers

I+

ef
on the external balance, therefore, are either uncertain, to
depreciate or to deteriorate. These differences are
éegermigeé by the movements of the interest rate. If the
intergstzrace increases, then the sign of multipliers is
uncertain. If the interest rate decreases, then
depreciation or deterioration results. In money financed
government %xpenditures, since there i; a minar change in
the interest rate, the external balance is most likely to
deteriorate. In bond financed government expenditures, the
interest rate goes up clesrly so that the sign of the
external balance multipliers is uncertain. In open market
purchases, there is a minor ilmprovement of the external
balance due to the decreased private expenditures. However,
since the interest rate goes down clearly, the external
balance is most likely to deteriorate. The devaluation of
the exchange rate is the only policy which improves the
external balance unambiguously. '

If the assumption X,+K,<0 is altered into i.*x.>oi then
all the results change. This assumption implies that the

increased income level causes the external balance to
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» ¢ \' _
improve due to the don%nant force of capital inflow over the

negative net exports.

These re;ults are derived undef the condition ;f
non-perfect capital mobility. If the capital mobility is
perfectf'then the fluctuation of the income level no longer
affects the determination of the external balancé¢. The only
factor tp influence the external balance is the presyure on
the interest rate. If a domestic policy has a force to
raise the interest rate, then the external balance improves.
Otherwise, it deteriorates.

Thus far, there is little difference in the analysis
betwveen the floating exchange rate system and the pegged'
exchange rate-system. A significanF difference in these )
iystcls can be seen, however, in the process of moving
tovards a nev equilibrium level. Under the floating
exchange rate system, the exchange rate always moves along
with the internal equilibrium. On the other hand, the ‘
pegged exchange rate system has no variable ts follow the
internal equilibrium, The only way of reaching a new
external and internal equilibrium is through the adjustment
in the money market. That is, the amount of deficit or
rwsurplﬁl'can be adjusted by a change in the money supply.
| Thus, the movement of the LM curve leads the system to the

L3
.

nev equilibrium

i
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I111. EXPLICIT RECOGNITION OF THE GOVERMMENT BUDGET
RESTTRAINT IN AN OPEN ERCONOMY

A. Introduction ;

In the preceding chapter the endogenous variable (i.e. /
the income level X) in the government budgei restraint was
assumed to be off#et by a change in autonomous tax flow
(i.e. udy=dv). This has been a common assumption in many
papers vhich recognize the govern-eﬁt budget restraint in
the system in(order to simplify the analysis of government
policy effects. Under'this aé;umption the government loses
one degree of freedom to ghoose a policy variable, because /
an endogenous variable is equated to an exogenous variable.
However, if this assumption is relaxed, the government.losig
one more degree of freedom so that another policy varzablq\
must be adjutted endogenously to satisfy the government
budget restraint. In the present chapter we shall analyze
the effect of each govcrnn‘nt policy by incorporating the
céncept of the fully recognized go#ernment budget restraint
into the system.. .\? | :

. As ifd_chapter II, under the floating exchange rate
system the effects of the three government policies (namely,
money tiAancod government expenditures, bond financed
govornhcnt expenditures and open e’kket purchases) and under
the pegged exchange rate system the four government policies

(namely, exchange rate change policy in addition to the

| three policies above) will be ‘halyzcd. Special attention

S0
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in‘thigichgptar wvill be given to the analysis of the
Enéﬂginéui,pcliﬂy‘vifil§l§ multiplier.

In chlpterilizthe fluctuation of ;ﬁg balance of
payments vas Siipif assumed to be adjusted in/the money
market. But now that the government budget gluilibrium is
explicitly ‘considered, the variable of the balance of .
payments is also incorporated into the government budget

restraint under the pegged exchange rate system.
B, Thl Model

The model consists of the seven equations as follows:

I1Ll-1 y=E(z,i,v)+X(z,r,p)+g

I11-2 z=y+B/p-t |

I11-3 t=u(y+B/p)+v - S
I11-4 M*/p=L(y,i,w) ! .

I111-5 \ wa=M*/p+B/ip
I11-6 . ﬁixfz,r,p)*x(y,i)
111-7 g+B/p+R/p=M"*/p+B/ip+t
E,>0, BE,<0, E,>0, L,>0, L;{?, O<L,<1,
Xe<0, X,>0, K,>0, K,>0 and O<E,+X,<1.
All notations and the signs of the partial derivatives
in the model above are the same as the mode]l in the previous
eh:g%;gg exept M* in lieu of M. However, nIv that the )
Assumption (i;e. udy=dv) is removed, the government budge&
restraint will be considered as one of the equations; th;é
is, the matrix form will be :x?ggiiid by a four-by-four in

size.



Analtmr important ch:ngeiin t};is model lies in the

. definitioh of money supply. ** M* is defined as total base
«money :qéply (i.e. H:iH+R vhere M is domestic base money
supply end R foreign reserves). In the preceding chapter,

excluding foreign reserves. Therefore, the variable of

~ _-fereign reserves wvas placed separately in the money market

equilibrium, Since the receipts from the balance of
payments in the public sector were assumed to become a part
of money supply automatically, the balance of payment
‘variable did not exist in the government budget festféint_
Now that M* is assumed to include the }afeign reserves, the
variable of the balance of payments remains on the left hand -
side of the .government budget restraint in III¢7_ R //
As in chapter 11, we have the following reduced forms
of a system. The price level is again in.the present .
chapter assumed to be fixed so that we set p=1,
ITI-8  y=E[y+B-u(y+B)-v, i, M*+B/i]+X[y+B-u(y+B)-v, rl+g
I11-9 M*=L(y, i, M°+B/i)
Ii1i10k ﬁix[y*zéu(y*s)!v, rl+K(y, i)
ITI-11 g+B+ReM*+B/i+u(y+B)+v
I11-8, II11-9 and II1-10 display 1S, LM and BP curves
respectively. The giepe of each curve is also the same as

'*This concept wag already introduced in chapter II.

'*The inclusion of the balance of payment variable in the
government budget restraint was also introduced by W.M.
Scarth, "Fiscal Policy and the Government Budget Constraint
under Alternative Exchange-Rate Systems,"” Oxford Economic
Papers 27 (March 1975): 10-20. - '
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in chapter 1II. ‘

»
IS curve:
117-12  di/dy=-[1-(1-u) (B, +X,))(E,B/i*-E,) <0
LM curve: ' |
I11-13 di/dy=L,/(L,B/i*-L;) >0 -
BP cur;e: '
I11-14 di/dy=-[(1-u)X,+K,]/K, >0 where (1-u)X,+K,<0

Let us now observe the nevw concept of the government
budget restraint in 1II-11. Transforming thé interest
baynents‘of government ponds B to the right hand side, v;

. have: ‘ ‘ ‘ .

II1-11(a) g+ﬁ-ﬁ'*ﬁ/i*uy-(1-u)njv S s »
Taking total ditgerentials in II1-11(a) we have: '
ITI-11(b) dg+dR=dM°*+dB/i-(B/i*)di+udy-(1-u)dB+(y+B)du+dv °
In the context of comparative statics.the‘system is, at the
intial stage, assumed to be at a steady state equilibrium so
that wve realize B/i® to be zero. Then wve find{fiye\policy
"variables (i.ev dg, AM°*, dB, du and dv) and two endogenéus
variables (i.e. dR and dy) in ;II-11(b). Out of the five
gzlicy variables, since du and dv have a similar path, we
a}’ume dve0 hereafter. Hence, we have the four‘pélicx
variables. We must, however, note that ﬁ?is sgsteﬁ will
lose one dqqffc of troedonrt? determine exogenous policy
variables.--Wg shall choosé;the marginql tax rate u'as a
representative endogenbus policy variable., This pélicy
variable multiplier vill be analysed in addition.to income,

interest rate and exchange rate .(under the floating exchange

Y



rate system) or the balance of payment (under the pegged
exchange rate system) multipliens. ;

The approach of the present chapter can be cénsiéereé a
mere extension of‘chapter 11 in which we analyzed the basic
effects of the three dilferent government policies on the
three endogenous variables, vith implicit recpgnition of the
government budget restraint.

In this chapter, however, ve have two endognous policy
variables: one generated by the government budget restraint
équation (i.e. du), éﬁd another by each policy specificatiopn——
such as dM‘ for money financed government expenq;tur s and
dB for bond financed government expenditures. For money
financed government expenditures, we get the following
government budget restraint: ’

IT1-11(c) dg-dM';udy+(y+B)du by setting dB=0 and dR=0,**
As in chapter 11, an exogenous increase in governmént
expgnditures dg is financed by an endogenous increase in
base money dM* so that dg=dM°’. The analysis of the

. preceding chapter terminated at this stage. But in chapter
111 we must recognize the effect of a change in the income
level on the government budget restraint. 1f there is any
fluctuation in the income level through money financed
government expenditures, the government yill encounter the
different value of tax collections (i.e. an induégd tax
revenue). ‘In order to satisfy the government budget

- - - - = - -

34The description of the government budggé restraint here is
the case of floating exchange rate system for simplification
so that dR=0. :
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restcaint equation, ve shall assume that a change in an
induced tax revenue is adjusted by an endogenous change in
the marginal tax rate u.

For the case of bond financed government expenditures
ve have the follovwing government budget restraint equation:
I11-1+(d) dg=dB/i-(1-u)dB+udy+(y+B)du by setting dM*=0,
This ;el{cy specification requires dg=dB/i. Therefore, the
marginal tax rate must be adjusted not only by the
fluctuation of the income level, but also ‘by an incresse in
interest p:ynﬁ

For open market purchases the government budget
restraint equation will bﬁ_“ follows:

III-11(e) O=dM*+dB/i-(1-u)dB+udy+(y+B)du by setting dg=0.
The policy specification is é;;;da/i. The mgrginil tax rate
again vill Pe adjusted by the fluctuation of the income

level and net interest paymehtza

c. ;la:tinq Exchange Rate System with Explicit Recognition
of the G@T‘f;!lﬂt Budget Restraint

As before under the floating exchange rate system, wve
shall set dR=0 and drw0 in Ixzéé and I11-10. The system of
the matrix form will be expressed vwith respect to dy, di, ar
and dU where dﬁ:(y*aiéu as followvs: E}

L\
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Y A '
r 1‘(1““)(!"‘1) !;’/i‘f‘, --xg 3.*!. dy Qg
: -L| L;B/i’-L’ O 0 di
III-16 ' \\ -
C(1-u)X,+K, R, X, -x.l| ar )
u 0 -0 11] 40
3 y 4

[ (1-u) (E,+X,)dB+E,dB/i+E,aM* +dg |
L,dB/i-(1-L,)dM®

'(1'U)del

k(I-u)dB-gs/i-dM'*dg' ‘

The Jacobian deterﬁinqn£~of the system is:

| 3| =X, {(1-E,+K,) (L,B/i*-L,)+L,[K,+(E,B/i*-E,) ]}

=X,a, >0

The Jacobian determinant a, is similar to a4, obtained in
chapter II. Only one different coefficient can be observed
in A, from a,. It is related to the nafg§n31 tax rate u.
When the government bpdget restraint is explicitly
recognized, u in the first term dispppcirl from a4, and as a

result, it makes the lover magnitude of the term in a, (i.e.

1-(1‘U)B|>1'B|). M



1. Money Fismanced Goveramant Expenditures

Since th; exogenous increase in the government
expenditures is fylly figanced by an imcrease in the base
money stock at the initipl equilibrium point, the variable

of the base money stock is equated to the variable of the

government expenditures (i. dM*°=dg) on the right hand side
of the matrix in III-16. The :y:téﬁ of the matrix form is

expressed as:

[(a,, a,, a,, a,.)[ ay] [(1+E,)am*)
-] B33 0 0 di -(1‘131)5!!%
111-16(i) N -
A, | &5 a;, a,, | dr 0
!.1 O o liﬂ dﬂ bl D j
A J L o b
vhere 3;;...ii_.;a‘. are the same as III-16,

‘Solving for endogenous variables, dy, di, dr and dU, wve
obtain the following multipliers:

II1-16(a) dy/ég-ifg,{(1*3,)(L§§/13-L.)

| *(1EL;)[i,*(s,3/ii—:;)]] >0

" 111-16(D) di/dg=1/a,[ (1+B,)L,~(1-L,) (1-E,+K,)]

III-16(c) dr/dg

gi’/:iAi [‘;L.*(I,*K.)(L;B/i"L;)]
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—(1-L2 ) {[ 1~ (R, +X. ) IR, = (X, +K, ) (E,B/i*-E,) } ]
111-16(d) 4U/d4q
c==1/a,[u{(1+B,)(L,B/i*-L,)+(1-L,)[K,+(E,B/i*-E,)]}] <0

The sign of the income multiplier is positive in
I111-16(a). We find that the numerator in III-16(a) is
identical to that in II-LZ{{). This implies that the
magnitude of the income multiplier with explicit reeagniﬁian
of government budget restraint is larger than that with
implicit case in chapter Il as A,<aA,. - This result is
enhanced by observing the endogenous policy variable
multiplier in II1-16(d). The sign of II1I-16(d) is
unambiguously negative. This implies that the marginal tax
rate goes down to offset the government budget surplus which
is due to an increase in the induced tax revenue.

The sign of the interest rate multiplier is uncertain,
as is the usual case of money figgnceé government |
expenditures, since the fiscal and the monetary effects work
in opposite directions. The determining factors of the sign
are the magnitude of shift and the slope of the IS and the
LM curves. The only difference in Iizgﬁé(b) compared to
11-17(b) can Se found in the second term. With explicit
recognition of the government budget restraint the magnitude
of the second term in III-16(b) becomes less than that in
11-17(b) since 1-E,+K,<1 -(1-u)BE,+K,. This implies that if
the sign of the interest multiplier is positive, the

magnitude of the multiplier in II1-16(b) is higher thah that
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in 11-17(b).

Regarding the exchange rate multiplier in III-16(c), we
again han a similar multiplier to that obtained in
I1-17(c). We should note that if we replace (X,+K,) with
[(1-u)X,+K,] in III-lé(c), then the multiplier will become
identical to II-17(c). We concluded vith II-17(c) that the
necessary and sufficient condition for the exchange rate
depreciation is that the BP curve must be positively sloping
and lie above the LM curve. This conclusion is not

essentially altered in III-16(c). ?

2. Bond Financed Government Expenditures

Similar to money financed government expenditures, a
change in the government expenditures is equated to a change
in thé-value of government bonds (i.e. dg=dB/i) on the right
hand side of the matrix in III-16. The system of the matrix

form is expressed as:

[ a,, a,, a,, .vo‘ ' dy‘ r[(Iiu)(E,*x.)f
+E,+1])dB/i
a5, a;, 0 0 ﬂi " L;ﬂg/i
I11-16(ii) =
¥
. .8y 8, L FWY a,, dr -(1-u)X,idB/i
\\5 L 84, 0 0 a.’J { dUJ .(1QU)ldB/1 J

vhere a,,........8,, are the same as III-16.
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Solving for endogenous variables dy, di, dr and AU, wve
obtain' the following multipliers:

I1I-16(e) df/(dB/i)i!/A;{(L;B/i‘!L{)*E;L;!L,(I;EE;)} >0

III‘1E(£) di/(d!/i)!1/5;[gj(1’3;K1)*(1*g;)LvJ §0

I11-16(g) dr/(aB/i}, .~
i!’l/!;&; )
[(1+B,)[(K,-X,)L,+(X,+K,)(L,B/i*-L,)

-L,{(X,+K,)(E,B/i’-E,) -[1-(E,+X,)]K,}]

117-16(h) AU/(dB/i)
=1/a, [ -u{(1+E,)(L,B/i*~L,)-L,[K,+(E,B/i*-E,)]} ’

*(1*u)i{(1*2i¥3.)(L;E/i‘iﬂ,)+L.EK;*(E,B/i‘*E;)]}]

The income multiplier in III-16(e) consists of three

vealth ef}éct in the money market is the factor which may
cause the system to become cantf::tiangrngndir bond
financed government expenditures. If |E;L;|>|L;(R;¥Ei)|,
then the bond finance will have a net impact on the income
level so that the system can be expansionary, but if it is

the opposite case, the bond finance vill become
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contractionary.

In contrast to the income multiplier in II-17(d)
obtained in chapter II, the incowe multiplier in III-16(e)
consists of somevhat different elements. Pirst, ie find
" that the magnitude of the IS curve shift
(i.e.(L,B/i*-L,)~E,L,) in III-16(e) is smaller than that
obtained in I1-17(4) (i.ei[(1*u)E;i*1](L,E/i*iL;)iE,L;)g
The term, (1fu)2ii, vhich represents an increase in the
private expenditures due to an increase in }nterest payments
in I1-17(d), does not appear in 111216(;). Second, the
magnitude of 4, is less than that of/a,. As a result, it is
not possible to can:luﬂe’-hich_n;gnitﬁdé of multiplier is
larger.

In order to clarify these two differences, we now turn |
to the endogenous policy variable multiplier in 11?616(h)i
The multiplier in III-16(h) consists of two terms. The
first term indicates the effect af a change in the mgrgiﬁgl
tax rate through the income level, and the second term the
effect of interest payments to the private sector. . The sign
of the first term is negative while the sign of the second
term is positive. Hence, we cannot conclude whether the
marginal tax rate goes up or down.

In referring to the income multiplier in III-16(e); we
in the following manner. 1In chapter Il the interest
paymentg to the private sector vere displayed simply by
increasing the private expenditures. But here the



government must finance the increased interest payments in
the form of raising the tax revenue. Hence, the private
expenditures cannot increase as much as in 1I-17(d). The
increased interest payments must be totally finanged by the
increased tax revenue and/or increased marginal tax rate.
This positive induced tax revenue can be ob;erved in the
fact that the dgnominator 4, has a smaller value than a,.
As a result, there is a trade-off between the effect of the
increased income level and the eff;ct of interest payments.
If the positive induced tax revenue exceeds the increased
interest payments, the marginal tax rate must go down, and
otherwvise it must be raised. |

Thus, wvhen the government budget equilibrium is ‘sh
required, the increased intererst payments do not affect the
private expeﬁditures.

Now we assume that government authorities take into
account of the exact value of interes£ payments to the
| private sector. Then the government issues new bonds whose
value is to finance not only the increased government ’ |
expenditures, but also the interest payments of the
increased government bonds. Under this policy specification
the income and the endogenous policy variable multipliers
are as follows: *°*

-t e G an e er W -

'*Prom the specification above we have the second government
budget restraint as dg+(1-u)dB=dB/i. (see I-4 in chapter I)
Then the right hand side of the fourth row in III-16(ii)
completely disappears. Since dg+(1-u)dB is the actual
increase in government expenditures, we equate dg+(1-u)dB to
dg on the right hand side of the first row in III-16(1i).
Then the right hand side of 1II-16 becomes as follows:
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IT11-16(ee)
dy/aB/i=1/a,{[1+(1-u)B,i)(L,B/i*-L,)-B,L,
iL; (R;‘Ej )}

vt

I111-16(hh) du/dB/i=1/a,[-uil(1-u)E,i+E,+1](L,B/i*-L,) |,

. ~L,{K,+(E,B/i*-E,)]}

Now we find the effect of the interest payments in
I11-16(ee). Hence, the magnitude of shift on the IS éurv:
is higher than the case in III-16(e).

The endogenous policy variable multiplier in III-16(hh)
consists only of the effect of the induced tax revenue.
However, there is no effect of the interest pny:cﬁt: on the
determination of the endogenous policy variable. Thus, wve
conclude that in order to hapve higher private expenditures
caused b§ the increased interest payments, the government
should issue that amount of new bonds vhich finance not only

the increased government expenditures, but also would }

increased interest payments.

As before, the interest rate multiplier in
shows the definite positive sign. The sign of the exchange
rate multiplier is uncertain in IIIﬁ1S(gf. We must note
that there are not the coefficients of tax rate an%ﬁintgr:st

1o (cont ' d)[ (1-u) (B, +X, ) i+E,+1]dB/1
L;dB/1i 7
={(l=-u)X,idB/1i
0
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payments in th'f’ multipliers due to recognition of

endogenous policy variable. - —

3. Open Market Purchases

The system of the matrix form is expressed as:

N
ravc a,, a,, ".1 (dy‘ r'(1‘u’(!.*;:)idﬂ‘}/
| a,. a,, 0 0 di -aM°
ITI1-16(iii) ' - -
‘)! 8;, a,:, . B dr (1-u)x.idﬁ‘
84 o‘ 0 .“J dUJ =(1-u)iam* J
b » \ 3 )
vhere a,,........ a,, are—the'same as III-16.

/

Solving for endogenous variables dy, di, dr and AU, we
obtain the following multipliers: /

ITI-16(j) dy/aM*=1/s,[(K,+(E,B/i’-E,)] >0 o
\ 2

ITI-16(k) di/aM°*=-1/a,(1-E,+K,) <0
I11-16(1) dr/dM*=1/X,a,{[1-(B,+X,)]K,-(X,+K,)(R,B/i*~E,)}>0

I111-16(m) AU/AM°*=1/4,[ -u[K,+(E,B/i*-B,)] _
-(1-u){(1-!.+K.)(L,B/i;-L;)*L.[K,*(B.B/i"l,)]}] <0

o ) F
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Let us first observe the endogenous policy variable
ngltiplésr in I111-16(m). The endogenous policy variable
nultiéiég?étansists of twvo elements. The first term in
III;1S(m) displays the induced tax revenue. Since-the
income level clearly increases, as will be explained
shortly, the marginal tax rate goes down. The seeagé term
displays the effect of interest payments to the private
sector on the endagézéus pﬁlicy;varigble_ Now that
government bonds are ;hf:m:cé ;rai the private sector, the
government éees not have to pay as much in interest payments
as they would ‘have had to before. his c:uscs\g gav?rnment )
budget surplus so that the marginal tax rate goes down. As
a result, the endogenous-policy variable goes down
unambiguously in open market purcha&es;

The sign of the income level multiplier is : S
unambiguously positive in III-16(j). In contrast to the
income multiplier in II-17(g) we must note that there is no
effect of the decressed interest payments in the private
sector when the government budget restraint is explicitly
recognized, as under the previous two policies. The reason
the private expenditures do not decrease despite the fall of
the interest payments to the private sector in IIIiié(j) can
b- illustrated as before. Since government bonds are
stock in open market purchlles, the government vlll have
budget surplus in terms of a decrease in interest payments
to the priv;tg sector. But by fccagniziné the endogenous

e
- S‘
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policy variable, the amount of the surplus in government
budget goes-back to the private sector in the form of the
tax rate reduction. As a result, there will be no effect of
the decrease in interest payments on pfiggtg expenditures.
This means th:t there is o shift in the IS curve, but eﬂly
the LM curve shifts r;ghtvafd in open market purchases.

The sign of the interest rate is negative, as is -
expected. ~— B

The exchange rate iultipliér, because of some
cancellations of the terms, consists of only two terms.
_These two terms show an unambiguous positive sign in \‘
I11-16(l). Similar to the income ﬁultiplier, thefintgreié
payment coefficients disdppear from the e:change rate
multiplier in III-1E(1) This is because the fall of the
- marginal tax rate due to the surplus for interest payments

congtant.

; 4
D. .Pegged Exchange Rate System with Explicit Recognition of

the va:én!int Budget Restraint

Under the pegged exchange rate system the vnriable of
the balance of payments is incorporated in the government
budgit equation, vhile dr is kept constant. Thus, the
matrix form of the system is a four-hy-four in size with

respect to the income level, the interest rate, the balance



of payments and the endogenous policy variable (i.e. the
marginal tax rate). -"Totally differentiating the equations

of III-8 to III-11 we have the following matrix form:
B * }

[ 1-(1-w) (B.+x.)  E.B/ir-, 0 E,ex)[ay)
» ) el
L,~ -(L,B/i*-L,) 0 Or di
111-17 | .
(1!u)3|*5| E; =1 H| dR
u 0 -8 11140
3 F Y r
T(1-u) (B, +X, )dB+E,dB/i +B,daM* +dg+X, ar |
1 5 !L;dg/i*gan/i:iLaﬂﬂi <

-(1-u)Xx,dB-X,dr

- (1-u)d!£§3/iidﬂ‘¥dg :
§ , i*&é

-

vhere dU=(y+B)du

As before, two endogenous péli:f variables vill be
" ehosemto :qpfiib:ateéthi gavgrﬁ:gnt budget restraint for

each bﬁli:i&— One vari;blc is the marginal tax rate which is
adjusted aéccrdlng to changes in th- endaglnaus vari;ble dy

and the 1nt¢re;t p-Yientl dB in the gevernment budget

!
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restraint, Howvever, we must note that under the pegged
exchange rate system there exists another gnéaggn@us
variable in the government budget restraint. That is ﬁhe
balance of payments dR. The fluctuation of the balance of
payments is assumed to be adjusted also by the marginal tax
rate.?** Obsqrviné the variable of the balance of payments on
the left hand side of the government budget restraint, we
must note that the balance of payment surplus raises the
marginal tax rate. On the other hand, the balance of
payment deficit lovers the marginal tax rate to equilibrate
the government budget restraint.

Another endogenous policy variable is determined by
each policy specification. Since wve assume that the balance
of payments does not affect the qu;ntiﬁy of money supply,
dM® is equated to dg for money financed government
expenditures and to -dB/i for open market purchases.

|9|={1-(E,+X,)+8{X,+(E, +X,)K, 1} (L,B/i*-L,)

+L, (1+8X,)(E,B/i*-E,) +sL,K, (E,+X,)
=A%, |
The Jacobian determinant A, in chapter II showed the clear
- positive sign with the assumption (1-u)X,+K,<0. But the
Jacobian deterninaﬁt A, does not guarantee a pﬁsitiveisign;

To assure the positive Jacobian determinant aA,, some

*sThis assumption implies that the total money supply M°® is
not affected by the fluctuation of the balance of payments,
but M* is kept constant. If the balance of payments wvas
assumed to change into a part of the money :upply, the
results vould be identical to what we thnlned in chapter

tII.
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sssumptions must be made. Observing the second term in A,
ve are not certain if (1+sX,)>0 as X,<0. However, we know
that a sterilization coefficient s can be determined by the
government exogenously, and s was simply assumed to be kept
constant in chapter II. Thus, if the government determines
this coefficient in such a vay that the hegative value of
8X, does not exceed 1, then (1+sX,) can be assured to be
§§:i;ivgg Thus, the government faces a narrower range in
choosing s rather than 0ss<i. If (1+8X,) >0, then
1-(E,+X,)+s(E,+X,)K,>8X, is also assured. Therefore, 4, is

positive,
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1. Momey Financed Government Expenditures

The system of the matrix form will be expressed as:

[ a., a,, O a..] [ ay)] f(1+E,)ame)
8, a,,; 0 0 di (1-L,)aM*
III‘17(i) ’ -
‘l' al) l;j ,‘;Q dR Q
a,. 0 -8 a.. du 0 .
L AL 4 xen
vhere 8,,........8,, are the same as I111-16.

Solving for endognenous variables, dy, di, dR and 4U wve
obtain the following multipliaf;:
111-17(a) dy/daM°=1/s ,{(1+E,)(1+8X,)(L,B/i*-L,)

+(1-L,) [ (1+8X,) (E,B/i*-B,)+s(E,+X,)K,]1} >0

111-17(b) di/aM*s=1/a ,[(14E,)(1+8X,)L,
-(1-L,){1-(E,+X,)+s[X,+K, (E,+X,)]}]

II11-17(c) dn/dn°-1/x.a.[(1*E;)fz}xs*(1i*ﬁi)(L;B/i‘-t;)]
“(1-L,) ([1-(E,+X, ) IR, = (X, +K,) (E,B/i*~E,) }]

I11-17(d)

au/aM*=1/a ,[-ul(1+E,)(L,B/i*~L,)+(1-L,) (E,B/i*-E,)]
+;[(1+z.){L(x,+[(1au)x,+xi]iL,B/i*—L,)}
*(J-L.){[(1-u)x.+K.](E;!/i‘isg)![1*(1‘u)(E.+Z,)]R;]]]:



Let us observe the income multiplier in III-17(a). 1In
contrast to the income multiplier obtained in II-21(a) we
find in it not only the coefficient of capital flow K,, but
also the coefficients of net exports X,. To assure a
positive Jacobian determinant ve assumed that the government
determines the value of s such that 1+8X,>0 ié.satigfiedi
Holding this assumption hereafter, we have the positive
income multiplier. These effects of sX, and sK, on the .
income multiplier can be clarified by observing the
endogenous polcy §ariable multiplier in III1-17(d). The
second term in I11-17(d) displays an effect of the balance
of payments on the endogenous policy variable. The only
coefficient which indicates the balance of payment surpius,
namely the inflow of capital L,K,, raises the marginal tax
rate. The rest of the coefficients which indieate the
balance of payments deficit lower the marginal tax rate.

The analysis of the fif:t term in III-17(d) is the same
as the case in floating exchange rate system. An increase
in the income level induces a tax revenue so that the’
marginal tax rate is lowvered. X

In neferring to the incaﬁe;multipli;r again, we can now

elucidate the meaning of the coefficients sX,'s. By the

lovers the marginal tax rate. The lovered tax rate raises
thg ﬁrivate expenditures. Then these increased private
expenditures increase imports. As a result, the increased

imports affect the income level so that it goes down. Thus,
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the amount of the increased income level due to the fall of
the marginal tax rate is replaced by the increased imports
sX, in III-17(a). Obviously, these effects are of
simultaneous nature.

The effect of the capital flow is a similar case. The
capital outflow due to a fall of the inﬁerest rate lowvers
the marginal tax rate. But the amount of the tax reduction
is totally replaced by a capital inflowv which increases the
income level (i.e. s(B,+X,)K,>0) in III-17(a).

The sign of the interest rate multiplier in III-17(b)
is uncertain as in the usual case of money financed
government expenditures.

The analysis of the balance of payment multiplier is
analogous to that in chapter II. 1If a balance of payment
deficit results in I11-17(c); the sign of the endogenous
policy variable multiplier will be clearly negative. If a .

balance of payment surplus results, it will be uncertain.




2. Bond Financed Government Expenditures

The system of the matrix form will be expressed as:

(a,, a,, 0 a,.) [ay) [t(i-u)(e,+x,)4
+E.,+1]4B/i
‘Bay 83 0 0 ai ’L;dg/i
I11-17(ii) i -

a;, A, 8;, a;, dR i(liU)!iidB/i

a,, 0 -8 a,.| dUJ (1-u)idB/i )
b # 3 =
vhere a,,........8,, are the same as III-16.

Solving for the endogenous variables dy, di, dR and AU, wve
obtain the follovwing multipliers:
-sL,K,(E,+X,)}
IT1-17(f) di/(aB/i)=1/a,[([1-(E,+X,) J+s[X,+K, (E,+X,)]]L,
| +(1+E,) (1+8X,)L, W |
I1T11-17(g) dAr/{(dB/i)=1/a,[(1+E,)((E,+X,)(L,B/i*-L,)+K,L,]
+{[1-(E,+x,))K,-(E,+X,)(E,B/i*-E,)]L,]

CTIIe17(N) |
du/(aB/i)e1/a,[-ul (1+E,) (L,B/i*~L,)-L, (E,8/i*~E,))
. +s[(1+E,){[(1-u)X,+K,)}(L,B/i*~L,)+K,L,}
L {[1=(1-u) (B, +X,) IR, L (1-U)X, +K, ) (E,B/i*~E,) }]
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+(1=wil{[1-(B,+X,) )+s(X, (E, +x, )K,]1}(L,B/i*-L;)

+[(1+8X,) (E,B/i*-E,)+s(B,+X,)K, )L, ]]

Let us first observe the endogenous policy variable
multiplier in III-17(h). The analysis of the first and the
third term is similar to that which we previously had in
bond financed government expenditures under the floa oating
exchange rate system. If the income level goes up, there
vill be a positive value of the induced tax revenue wvhich
lowvers the marginal tax rate. This is displayed in the
first term. The third term is the effect of interest
payments torthe private sector. An explanation of this was .
that, since the government must raise the marginal tax tater
to finance the increased interest payments, these interest
payments do not affect the private expenditu:esg

In the balance of payment multiplier in III1-17(g), the
tvo coefficients of the capital flow lead the balance of
payments to a surplus due to qhe rise of the interst rate,
Hovever, there is a conflict in the trade balance due to the
income rise from the increased government expenditues and
the negative wealth effect on the income level. Therefore,
although the pa;;ibiliéy of the‘bglaﬁce of payment surplus
is higher than in the case of money financed government _
expenditures, éhc sign of the balance of payment multiplier
is still uncertain.

Theioffczti of the balance of payments on the

endogenous policy variable multiplier can be seen in the
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second term in III-17(h). The capital inflowv raises the
‘marginal tax rate whereas the fall of net exports due to the
increased income level lowers the marginal tax rate. On the
other hand, the rise of net exports due to the crowding-out

effect in the money market raises the marginal tax rate.

of the balance of payments can be seen in the income level
in I111-17(e). The rise of the marginal tax rate due to the
inflow of capital decreases private expenditures so that the
income level is crowded out (i.e. -sL,K,(E,+X,)<0). The
fall of the marginal tax rate due to the current account
deficit increases private expenditures. But these increased
private expenditures are replaced by an increase in imports.
As a result, the income level is crowded out as well (i.e.
sx,[(L,B/i*-L,)-E,L,]<0). On the other hand, the rise of
the marginal tax rate due to the crowding-out effect in the
money market increases net e:p@rti 80 ;hat the income level
goes up (i.e. sX,L,E,>0 where E,<0). {

Thus, due to the effects of the endogenous policy
variable, the sign of the income multiplier cannot be
positive unless the crowding-out effect of capital flow in
the second term is assumed not to exceed the positive first
ters. '

The ;ign of the interest rate multiplier is positive as
(1+sX,)>0 by assumption for first and second terms in

111-17(¢f).
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The sign of the balance of payment multiplier is
uncertain. We must note again that due to the recognition A
of the enddgenous policy variable multiplier, the balance of
payment multiplier is simple without the coefficients of the
marginal tax rate and interest payments. If the balance of
payment surplus results in bond financed government
expenditures, the government will havega double burden to
finance the deficits. If an increase in the induced tax
revenue exceeds the magnitude of the balance of payment
surplus and the increased interest payments, the marginal

tax rate will go down. Otherwise, it will go up.

3. Open Market Purchases

The system of the matrix form is expressed as:

F!gi a3 D g!i' rdyi r—(1‘u)(gq*l.)iﬂ1
a,, a,, 0 0 di au*
ITI-17(iii) =
a,, g;; A;; a;, éi (1’u)l.iiﬁ‘
8., .0 -3 sof lau] [-O-uwiawe. J
3 3 e -
vhere a,,........8,, are the same as I11-16.

Solving for the endogenous variables dy, di, dR and dU, we

-
obtain the following multipliers:
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I11-17(3) dy/ﬂﬁ'!ifA.[(l*!I‘)(E:E/i“gg)*SK}(E‘*I.)] >0
111'17(k) di/d!’igV/Aifii(Eg*Z‘)*S[Ic*(Ei*i-)Kc]} <0

111'17(1) dR/dHi;ii/:SAi{[1§(Ei*xi)]Kli(xl*xl)(E;E/ia!gl)}

III-17(m)  dU/@M*=1/a,[-u(E,B/i*-E,) ®
-s[{1-(1-u)B,+X, JK,~[(1-u)X,+K, (B,B/i*-E,)]
-(1-uw)il{1+s[x,+(E,+X,)K,]}(L,B/i*-L,)

. +[(1+8X,) (E,B/i*-E,)+(E,+X, )5, 1L, ] <0

By now vc:are familiar with the coefficients of
multipliers. First, let us observe the balance of payment
multiplier in III-17(1). The sign of the multiplier is
negative., As we learned in the effects of open market

purchases in floating exchange rate system, there is only
the rightward shift of the LM curve in the case of
explicitly recognized government budget restraint., Thus, a
fall of the interest rate and an increase in the income
level cause the balance of payment deficit. |

The effect of the balance of payments on the endogenous
policy variable multiplier can be found in the second term
in I11-17(m) which shows the unambiguous ﬁggntivé sign. The
‘third term in III-17(m) is theieffect of interest payments

y on the cndogénaug policy variable. The sign of this term is
also negativez This is plausible, because open market

i



118

-purchases is a bond contraction in return for a money
expansion so that interest payments by the QQVETED;DE are
decreased. The negative first term in III-17(m) is the
effect of the induced tax revenue on the endogenous policy
variable. Thus in open market purchases all the terms in
the endogenous pﬂiicy variable multiplier work in the
negative direction and hence the marginal tax rate will
unambiguously go down,

Then let us observe thi income multiplier in III-17(§).

As vas the case under the floating exchange rate system,
Exe\%, B

there is no of the income level for a portion of

interest payments as well, despite the fact that the private
sector receives less iﬁtgéggtfﬁsymeht: due to the bond
contraction. This is because Eh&tgévaniéﬁt lowers the
marginal tax rate to match the decreased amount of interest
payments so that the private sector keeps its expenditures
constant. The balance of payment deficit, which causes the
marginal tax rate to go down, affects on the income level ‘in .
tvo different vays. One is the fall of the marginal tax
rate due to the outflow of capital. The lovered marginal
tax rate causes an increase in the private expenditures and
hence the income level goes up. The éthif is also the fall
of the marginal tax rate due to the dgcflnicd net exports.
But this lavircﬁignrginll tax rate :éﬁigéu:ngly decreases
net exports and hence thé income level is crowded out.

The interest rate goes down in III-17(k). There is

some positive force due to the crowding-out effect on the
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income level. But as ve assumed (1+sX,)>0, the sign of the

interest rate is negative.

'~ .4. Exchange Rate Change Paiié!

Assuming that a sterilization coefficient is constant
;ﬁé non-zero, and that the Marshall-Lerner condition is
satisfied (i.e. X,>0), the effects of a devaluation in the
exchange rate (i.e. dr>0) will be observed on the four
eﬂéagenaus variables in the system. The system of the

matrix form will be expressed as:

(8., a,, O a,.) fay] [x.ar |
8,;, a3, 0 0 di 0
I11-17(iv) -
a,;, a;, a,, a,, dr -X,dr
a,, 0 -3 ,‘ggJ 4o 0 J S
3 ] 4 L
vhere a,,........a,, are the same as I11-17.

Solving for the injegcnaﬁs variables dy, di, dR and dU, ve
obtain the following multipliers:

I1I517(n)  dy/dre1/a, X.(1-8E,)(L,B/i’-L,) >0

111-17(o0) di/dr=1/a, X,(1-sE,)L, >0 g
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I11-17(p) dR/dr=1/a, X,{[(1-E,)+*K,](L,B/i*-L,)
+[K,+(E,B/i*-E,)]L,} >0

+s{[1-(1-u)B,+K,](L,B/i*~L,)+[K,+(E,B/i*-E,) ]L,}

The income level and the interest rate increase
unambiguously because of the exchange rate devaluation. The
balance of payments improves. The increased income level

sauses a positive induced tax revenue vhich lowers the

0

marginal tax rate. The balance of payment surplus causes
the marginal tax‘fate to go up. Thus, the effect of the
higher marginal tax rate due to the balance of payment

surplus is di;pliycé as a crowvding-out effect on private
expenditures in the income multiplier in III-17(m) and in

the interest rate multiplier in III-17(o) (i.¢. -8E,<0).
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E. Summary

Table III-1 Government Policies:
Effects on the Endogenous Policy Variable
FERS PERS

Policy

Endog.

yrcg BFGE OMP MFGE BFGE OMP ERC
var.
e . ——— — - e e
Marginal
Taxe¢Rate = - = h - t - - 4

In this chapter the induced tax revenue is explicitly
incorporated in the government budget restraint. Thé:
implies that another gnéaggnaus poliawvariable other than
one in policy specification must be recognized to satisfy
the budget equilibrium. The marginal tax rate serves this
role. With this concept of the explicitly recognized
government budget restraint, we find some different results
from those obtained in ;h;ptéf II1; in particular, with
respect to interest payments to the private lecéar_

Nevertheless, the signs of the three endogenous
variables (the income level, the interest rate and the
exchange rate or the balance of payments) do not show a
significant difference with those in éhggter Il except in
magnitudes. It is obvious that the magnitudes of such Dfii
an empirical question.

Lo



Therefore, wve must focus the effects of a change in the
marginal - tax rate on the multipliers. Under the floating -
exchange rate system gné_in money financed government
expenditures, only the induced tax revenue affects the
marginal tax rate. Since the income level goes up clearly,
the marginal tax rate goes down. As a result, the magnitude
of the income level multiplier in this concept is larger
than that in chapter 1I1I. <

However, in bond financed government expenditures, the
increased interest pgyéentg affect the determination of the
marginal tax rate in addition to the induced tax revenue.
Under the'polizy specification (i.e. dg=dB/i), which implies
that the increased government expenditures are financed by
the increased government bonds, the government en:auntersi
the budget deficit, because an increased interest payments
nust b§ taken account for the newly issued bonds. 1In
chapter II wve observed the effect of interest paymen;s on
the income level. As Blinder-Solow(1973) concluded, the
increased interest payments to the private sector induces
even hf§§;: private expenditures than the case of money
financed government expenditUmes.: If we recognize the
governaeﬁt budge£ restraint axpli%itiy as in this cﬁapter,
hovcverg&tho.cagfficiant of the nu;ﬁiplier expansion by the
increased intereSt payments disappears from the income
multiplier. It is obvious that if the government budget
restraint is to be satisfied, the amount of interest

payments must be financed by revenue. Then, the marginal
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tax rate must be raised to offset the budget deficit. As a
result, the increased interest payments cannot raise the
private expenditures. Thus, with the concept of fully
recognized government budget restraint, the conclusion of
Blinder-Solow(1973) cannot be supported. However, as
Christ(1979) iniraduced, if we assume that government bonds
are issued in order to finance not only the increased
government expenditures, but also concomitant interest
payments (i.e. dg4(1—u)dgié8/i); the effect cfrintgfest
payments can be seen on the income level as in chapter I1.
Therefore, gfvgn‘fhe cond it ion above, we may conclude that
bond finance can be more expansionary than money finance.
The multipliéfs obtained in open market purchases can

be explained similarly to the case of bond financed

government eglenditures. In chapter II the decresase

interest pa 1ts due to bond contraction affected the

private expenditures. Hence, the income level wvent down.
But with the concept of theraxplicit government bééget
restraint, the government lowers thé mar;inal tax rate due.
to lower interest ﬁgyment;. This impliéi that the private
expehditures are not affesteé by the decreased interest
payments. As a result, the government receives the induced
tax revenue and spends less interest payments, the marginal
tai rate goes down unambiquously in open market purchases.
Under the pegged exchange rate Egs:gﬁ, the balance of
payment variable is enhanced to be adjusted by the marginal

tax rate in addition to the induced tax revenue and interest
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payments. As a result, the uncertain signs of tbe balance
of payment multipliers in money financed government
expenditures and bond financed government expenditures make
the endogenous policy variable multiplier also uncertain.
gp-open market purchases, however, the deterioration of the
balance of payments lowers the marginal tax rate. The
positive induced tax revenue, the lower interest payments
and the balance of payment deficit, all of which work in the
same direction on the endogenous policy variable lower the
marginal tax rate. C

With regard to the effects of the devaluation of the
exchange rate, the balance of payments improves clearly.
The income level goes up, because net exports go up. But
the balance of payment surplus and the increment of the
income level are in conflict in determining the marginal tax
rate. Hence, the sign of the endogenous policy varisble is

uncertain.




1V. EXPLICIT RECOGNITION OF THE GOVERMMENT BUDGET RESTRAINT

AND A FLEXIBLE PRICE LEVEL IN AN OPEN ECONONY

A. Introduction

The¥purpose of this chapter is to observe the effects
. of policies on the price level and three other endogenous
variables with explicit recognition of the government budget
restraint under the floating exchange rate system and the
Pegged exchange rate system. Up to nov we assumed the price
level to be rigid e. dp=0). 1In this chapter, haveQef, ve
assume a condition of fulléemplejmgnt of labour so that
there is no change in the income level, but instead the
price level is assumed to be flexible (i.e. dy=0 and dpw0).

This is the traditional aspect of the classical case. *’

B. The Model
We shall have the following reduced forms of the system

from the originai model.

Iv-1 y=Ely+B/p-u(y+B/p)-v, i, M°*/p+B/ip)
+X[y+B/p-u(y+B/p)-v, r, pl+g
Iv-2 M*/p=L(y, i, M*/p+B/ip)
1v-3 R/p=X(y+B/p-u(y+B/p)-v, r, pl+K(y, i)
CIve4 g4n/p¢ﬁ/p-ﬁ'/p+§/p*u(y*slp)*v. |

The sign of partial derivatives for each variable was

’’The flexible price level with recognition of a government
' budget restraint can be referred to Christ(1969,1978) and
Brunner-Meltzer(1972,1976).

125
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assumed as follows:
E,>0, E,<0, O<E,<1, .X,<0, X,>0, 3X/3p=X,<0, ** K,>0,
" L;<0, 0<L,<1 ;qd O<E,+X,<1,

Since the government budget restraint is explicitly
recognized in the system, the system of the matrix form will
be a four-by-four in size from IV-1 to IV-4, Similar to the
preceding chapter, a marginal tax rate will be chosen as ;ﬁ
endogenous policy variable and analyzed accordingly. ' The
government policies will-be the same as those in the
preceding chapters; that is, money financed government
expenditures, bond financed government expenditures and open
market purchases for the floating exéhange rate system, and
exchange rate change policy in addition to the three
policies above for the pegged exchange rate system. As in-
chapter II1, the autonomous tax revenue v will be assumed
constant (i.e. dve0).

»

IV=3 which can be derived by totally diferentiating each

Nov let us observe the slope of each curve from IV-1 to

equation, holding the rest of variables constant but dp and
di, and then solving for di/(dp/p*). Each slope of the
curves is as follows: :

is curve:

'*The sign of net exports with respect to a rise of the
price level is negative (i.e. X,<0), This is derived from
a plausible assumption that the Marshall-Lerner condition is
satisfied and a rise of the domestic price. level increases
imports while it decreases exports. ,

"*As in chapter III, an endogneous policy variable will be
set dU=(y+B/p)du so that the total tax revenue is the actual
endogenous policy variable. :
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IvV-5 di/dp=-[(1-u)B(E,+X,)+WE,-X,]/p*(E,B/i'D-E,) <0
" where WsM*+B/i (i.e. nominal vealth effect)
lm curve:
IV-6  di/dpe(M*-WL,)/p*(L,B/i'p-L,) >0
vhere (M*-WL,) is assumed positive.
‘bg curve:
Iv-7 di/dp=-{X,-R-(1-u)BX, 1/p’K, >0
vhere |X,-R| is assumed larger than |(1-u)BX,|.

Let us observe tﬁe gevernigﬂt budget restraint more in
detail, given the assumptions of the fixed income level and
the flexible price level. Totally diferentiating IV-4, and
setting dy=0, dR=0 and dve0, we have the following:
IV-4(a) dg+[W-R-(1-u)B)dp/p*+(B/i*p)di+dR/p

-d!‘/p*dﬂ/ip!(T—u)éz/p*(y*s)du
vhere WsM*+B/{ |

In chapter III, B/i* vas set at zero due to the condition of
the initial steady state equilibrium. ,Simil’gflg W and ig&n
be set WeR=0. Thus we have the faliaéing government budget
restraint: | “
I1IV-4(b) dg-(1-u)Bdp/p*+dR/p=AM®/p+dB/ip-(1-u)dB/p+(y+B)du
We must note that in iv;;§€§ a ch:n§¢ in the price level
affects only the real v;lug of interest payments in the
government budget restraint. If the price level goes up,

the real value of interest payments will go down. Then the

'%\gavernment will gain a budget surplus so that the marginal

tax rate is lovered to offset the surplus. This implies
that an increase in the price level is, in fact, an indirect

*
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tax collection for the governmsent sector.*®

™\

C. Floating Exchange Rate System with Explicit Recognition
of the Government Budget Restraint and a Flexible Price
Level

As is usual, the balance of psyments is assumed to be
equilibrated through the fluctuation of the exchange rate
(i.e. dR=0 and dr#0). Given the assumptions, totally
differentiating IV-1 to I1V-4, and expressing them in the
matrix form with respect to dp, di, dr and 4U vhere

dU=(y+B)du, wve have the following:

[ (1-u)B(E,+X,)+WE,-X, E,B/i'p-E, -X, e.+x)[ ap/pd
9 .
-(M*-wL,) L,B/i'p-L, 0 o di
1v-8 , ' ' -
- X,-R-(1-u)BX, K, X, -X, dr
~>  (1-u)B 0 o 1] du
> b 4

‘*Under thé condition of the flexible price level if money
supply and government bonds are assumed to grov at a steady
state grovth level every period, the government budget
restraint equilibrium will be affected by these variables as
vell. This is because the real values of money supply and
government bonds are different from an initial equilibrium
to a pext equilibrium due to a change in the price level and
the interest rate.
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[ (1-u) (e, +x, )dn/r!.dn/ip-&!.du'/p*dq!
L.dB/ip~(1—L.)dN'/p

-(1-u)Xx,dB/p

(1-u)dB-dB/ip-aM°* /p+dg | )

vhere W=M*+B/i
The Jacobian determinant of the system is:
| [J]|=x,{wE,(L,B/i*p~L,) )
+(M°-WL,) [K,+(E,B/i'p-E,)]} |
=X,4, >0
vhere 4, represents the inside brackets {}.
For a small nagnitudé of L,, (M°-WL,) may be assumed
positive; that is, demand elasticity of money is less than

unity and then the Jacobian determinant A, is positive.
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1. Momey Financed Government Expenditures

The system of the matrix form is expressed as:
[ b,y b,y by;s b, ;q (aP/Pi (1"‘31)@’/? ‘
b;i bji O O éi ‘(1‘L;)dﬂ'/P
IV-8(i) ind
bsy bss biss b,, dr 0

bee 0 0 b flav ] |o

vhere b,;........b,, 8are the same as IV-8.
Solving for endognenous variables ve obtain the following
sultipliers:
IV-8(a) dp/dM°®

=p/as ((148,)(L,B7i"p-Ly)+(1-L, ) [K,+(E,B/i*p-E,) ]} >0, -

IV-8(b) di/aM*=1/pa, {(1+E,) (M*~HL,)-(1-L, )WE, }

1v-8(c) dr/AM*=-1/pX,s, [(1+E,)(M°-WL,)K,
+(1-L, ) [(X,-R) (B, B/1 *p-E,) - (WE,-X,)K, ]
IV-8(d) du/aM’=1/pa, [-(1-u)B{(1+E,)(L,B/i*p~L,)
. . +(1-L,) [K,+(E,B/i’p-E,)1}] <0

The sign of the price multiplier is positive in

IV-8(a). The sign of thé interest rate multiplier is, as is
¥
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>
usual in money financed government expenditures,
uncertain, *'

The exchange rate is determined by two elements. One
is a change in the price level and the other is a change in
the in;erést rate. The first term in IV-8(c) displays the
inflow of capital caused by the increased government
expenditures. The sign of the first térm is negative so
that the exchange rate appreciates. The second term
displays the effect of the increased base money. An
incro:se in the price level decreases net exports, and a
fall of the interest rate causes the outflov of capital,
~ both of which cause the exchange rate to depreciate. Hence,
the sign of the exchange rate multiplier is uncertain in
Iv-8(c). |

The endogenous policy variable multiplier consists aﬁly
of'onc.tcr- in 1v-8(d). Going back to the gavcrn-int=buégcti
restraint equation in IV-4(b), ve find that the endogenous
expenditures is adjusted only by the effect of a change in
the price level. Thus, the increment of the price level
lovers the real value of the interest payments to the
private sector, so that the government can affzrd to lower
_the marginal tax rate in order to satisfy the government
budget restraint equilibrium.

‘'We must note here that as in the previous chapters, the
_wvealth effects affect the magnitude shift of the curves. On
the is curve the wealth effects work positively (i.e. E,>0)
:hereas on :he lm curve the wealth effect works negatively
i.e. ’L3<0 . ’ ’
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Here let us recall the effect of th§ endogenous policy
variable observed in chapter I11. Under the assumption of

the variable income level, the induced tax revenue was the

main value motivating the marginafl tax rate to change. The

effect on the income leyel of the vement of the marginal
tax rate on the income level could be seen in the
denominator of the matrix in contrast to the denominator
obtained in chapter II. Thus, let us derive a Jacobian
determinant of an impligit government budget restraint case
vith the assumptions of a flexible price level and a fixed
income level. Prom IV-8 we can take a three-by-three matrix
with respect to the endogenous variables of the price level,
the interest rate and the exchange rate; then we have a
following Jacobian determinant:

|J|=X, {[(1-u)BE,+wE, ) (L,B/i p-L,) | -

+(M°-WL,) [K,+(E,B/i*p-E,)]}
=X,4,' >0

The difference in 4,' from a, exists on the extra term °
(1-u)BE,>0 in a,', which raises the magnitude of the
d:;,f‘T;:;t in contrast to that in A,. This implies that
the magnitude of the price multiplier in the case of the
oiplicit government budget restraint is higher than in the
case of the implicit government budget restraint if both of
" the numerators are identical. Thus, as with the effect of
tﬁc induced tax revenue.in chapter 111, we can differentiate

betveen an explicit government budget restraint and an

implicit government budget restraint as'abbve with respect
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to the effect of a price level change.

2. Bond Financed Government Expenditures
The system of the matrix form is expressed as:

4

J[ ae/e [ 1C1-u) (B +x)i]

+E,+1)dB/ip
di L;dglip
IVv-8(ii) i

bjl bjl b;; b;; dar ’(1’u)lyid3/i§

by 0 0 b, dao J (1-u)idB/ip

where b,,........b,, are the same as IV-8.
Solving for endogenous variables wve obtain the-following
multipliers:'
Iv-8(e) dp/(dB/i)=p/a,{(L,B/i*p-L,)-E,L,+L,(E,-K,) >0

1v=-89(f) di/(dB/i)=1/pa,[(M*-WL,)+E,N*] >0
IVv-8(g) dr/(am/i) y
=1/pX,a, {=(1+8,) [ (M*=-WL,)K,+(X,-R)(L,B/i'p-L,)]

*L;[(gi*ﬁy(E:E/ijpigijécﬁzigx:)K:]]

1V-8(h) 4U/(dB/i)=1/pa,[-(1-u)B{(1+E8,) (L,B/i*p-L,)
iL:[K:*(E;B/i:Pigi)]}
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+(t-u)i{we,(L,B8/i*p-L,)
+(M*~WL,) [K,+(E,B/i*p-E,)}]

The price multiplier in IV-8(e) consists of the same
three elements ve had in the income multipliers in the
preceding chapters; that is, the effect of the increased
government expenditures and the vealth etticts both in the
commodity and the money markets. The price level goes up
unambiguously vith the assumption that the negative wealth
'effeet in the money market does not exceed the rest of the
terms.

"The sign of the exchange rate is uncertain in Iv-8(g).
The second term displays the effect of the money market *
equilibrium. Both the crowding-out effect, and the interest
rate increase due to the increased government bonds in th
money market, cause the exchange rate to appreciate. But
there are forces in conflict in the first term which display
the effect of the increased government expenditures on the
exchange rate. Although the interest rate rise leads the
exchange rate to appreciate, the increased price level
causes a depreciation.

The sign of the endogenous policy variable is uncertain
in IV-8(h). The first term is the effect of the changed
‘value of interest payments which is due to the increment of
the price level on the nafginal tax rate. Thus, the
endogenous policy variable multiplier implies that the

government gains a surplus. This is because the real value



of interest payments goes down, vhen the price level goes

up.

3. Open Market Purchases

The system of the matrix form is expressed as:

[ b., b,s» b,y b,,) rdp/pﬂ (- (1-u) (B, +X, ) idN® /p)
by b,y 0 0 di id“—‘/,p =
v-8(iii) | S
b,y biyx bys b,, dr (1=u)Xx,iaM°*/p
by 0 0 bufla | |-O-wiawesp J
. | .
vhere b,,........b,, are the same as IV-8.

Solving for endogenous v ri;b%gi ve obtain the Eailaniﬂg

‘multipliers: )
IV-8(3j) dp/aM*=p/a.[K,sA%.B/i'p-E,)] >0
IV-8(k) di/dM*=g1/pa,(WE,-X,) <0 | . “s\

IV*—B(I) dr/dnij—’I/PA- [(Z;‘ﬁ)(E;E/i‘p‘!;)’(‘msixs)xg:’ >0
IV-8(m) dU/AM*=-1/pa,[(1-u)B[K,+(B,B/i*p-E,)]
+(1-u)i {(WE,-X¢)TL,B/i p-L,)

K

+(M*-WL,)[K,+(E,B/i'p-E,)]}] <0
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Hhen;thg government budget restraint is recognized
explicitly, the multipliers of endogenous variables tend to
be simpler due to the endogenous adjustment of the policy
variable. In particular, the sign of the multipliers in
open market purc%;sc; is clear, since the cancellation of a
number of :aeffiéiéﬁts can be made. The sign of the price
level and the exchange rate multipliers is positive, while
the sign of the interest rate g@d the endogenous policy
yariable muitipligrs is negative. Both the increased price
1evFl and the lower interest rateg:auagxthe exchange rate to
depreciate in IV-8(1). Since the contraction of government

bonds as well as the rise of the price level leads the
government budget to surplus, the marginal tax rate must be
lovered to satisfy the government budget |restraint. The

rise of the price level lowers the real vilue of the finance

sources for government spending, while the
government bonds due to the fall of the interest rate and
the lover interest payments due to ‘the purchase of
government bonds from the private sector, give the

government budget surpluses.

D. Pegged Exeh:nga Rate System with Explicit Recognition of
the Goversment Budget Restraint and a Flexible Price Level
. With the gssumptions of the pegged exchange rate system

(i.e. sdRe0 anéﬁgr-ﬂ vhere the sterilization coefficient is



in the range of 0<s<1), the explicit recognition of the
government budget restraint, and the flexible price level
(i.e. dy=0 and dps0), we have the following system of the

matrix form with respect to dp, di, dr and 4U where

dU=(y+B)du:
(1-u)B(E,+X,)+WE,-X, E.B/i’p-E, 0 z.+x} [ ap/p*]
(M°-wL,) -(L,B/i*p-L,) 0 0 di
IV-9 -
X,-R-(1-u)BX, K, -1 -X, dr
1-u)B 0 - 1 au
‘ ( U) | ] J | J

[ (1-u)(®.+x,)dB/p+E,dB/ip+E,aM* /p+dgex,ar |
-L,dB/ip+(1-L,)dM*/p

-(1-u)X,dB/p-X,dr

(1-u)aB-dB/ip-aM* /p+dg : o J

vhere WsM*+B/i
' fhe Jacobian derminant of the system is: .
|3|=(WE,-X, (1-8E, ) +sWE, X, ] (L.B/i p-L, )
+(M°-wL,)([(1-8X,) (E,B/i’p-E,)-8(E,+X,)K,]
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=3, >0 ’

are related to a'i!;filizgd magnitude of the balance of
pag:enti} ve assume as in chapter III, that the government
determines the value of s exogenously in such a vay that the

sign of the Jacobian determinant is assured to be positive.

1. Money Financed Government Expenditures
The system of the matrix form is expressed as:

*

(b, by 0 b, )[ap/p] [ (142, )ame /g

by, b,, 0 0 di A(‘i—L,)iH‘/pW
IvV-9(i)

'b;j b;; b!'i-

o

dR, 0

bov 0 -s  bu.J|av 0 )

vhere b}i.ii.i--.b;; are the same as IV-9.
Solving for endogenous variables we obtain the following

multipliers:

+( 1i;l)t(1*‘zl)(Ejj/iiéiti)*,‘(gi“;;i )X, 1} >0

IV-9(b) Ai/aN*=1/pa,{(1+E,) (148X, ) (M*~WL,)

i'( T‘L;)[(H‘lx‘ )“;i( ii!E. ) (!;-g)]}
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IV-9(c) AR/dM°=1/pa, [(1+E,) (M*~WL,)K,"
+(1-L,) [ (X,-R) (B,B/i*p-EB, ) - (WE,~X,)K,]

1V-9(d) du/aM*=1/pa, fﬁ(1§u)3[(1*3,)(L,E/i‘p*£;)
+(1-L,) (E,B/i*p-E,)) .
+8[(148,) {[X,-R-(1-u)BX, ]} (L,B/i’p-L,)+(M*-WL, )K, }
+(1-L,) [X,-R-(1-u)BX, ] (E,B/i*p~E,)
~[(1-u)B(E, +X, ) +WE;4X, K, ]

The price level clearly goes up, but the sign of the
other three multipliers is uncertain. i
Regarding the balance of payments ﬁulﬁipligr in

1V-9(c), t)c terms of capital flows K, in the first and

second terms are in conflict with each other. If the

(g

f interest rate goes up (i.e. the predominant fiscal effect),
the cﬂpital inflov will result; othervise the capital
outflow will occur. The unambiguous rise of the price level
deteriorates the balance of payments. Whether the balance
of payments improves or detéfiaratgs depends on the
elai@icity of the Salancg of payments with respect to a
change in the price level and the interest rate.

The sign of the endogenous pelicgfv:riable multiplier
' i{s determined by a change in the value of interest payments
and the non-sterilized value of .the balance of payments.

Since the price level goes up, the real value of interest

payments goes down so that the government gains a budget
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surplus. If the balance of paysent surplus results by the
effect of money ffnanced government expenditures, the
marginal tax rate will be raised to adjust the surplus.

Otherwvige it will be lowered.

3

2. Bond Financed Government Expenditures

The system of the matrix form is expressed as:

[b,, b, 0 b,,) fdp/pj [ [(1-u) (B, +x,)i]
| +E,+1]dB/ip
| by, b,y 0 o0 ai -L,dB/ip
IV-9(ii) . |
bie by by, b,.|]ar -(1-u)x,idB/ip
[Ber 0 s obuJav [ Gewiasip o

vhere b,,........b,, are the same as Iv-9,
Solving for endogenous variables wve obtain the following
multipliers:
IV-9(e) dp/(dB/i)-p/A.{(1+sx.)[(L.B/i‘p-L,)fB.L,+L.E,]
-SL,K, (B, +X,)} |

IV-9(£) di/(dB/i)=1/pa,{L,[(1+8sX,)WE,~(1-8E,)x,]
+(1+8,) (148X, ) (M*-WL, )}
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IV-9(g) da/(ds/i)sifpag{(1+g,)[(n‘éﬁz,)R,*z,(z,s/iléii,)j

+L,[(WE,-X,)K,-X,(E,B/i'p-E,)]}
\

. 1v=9(h) ,
du/(aB/i)=1/pa [-(1-u)B{[(1-u) (E,+X,)i+E,+1](L,B/i*p-L,)
-L,(E,B/i*p-E,)}
+s[ (1+E,) {[X,-R-(1-u)BX, ) (L,B/i*p-L,)+(M°*-WL,)K, }
-L,[X,-R-(1-u)BX,](E,B/i*p-E,)
~[(1-u)B(B,+X,)+WE,-X, ]K,]

+(1-u)i{WE,(L,B/i*p-L,)+(M*-WL,)[K,+(E,B/i*p-E,)]}]

In 1V-9(e) there exist twvo negative terms, both of
vhich c:as§ out an increase in the price level. If these
crowding-out effects are assumed not to exceed the positive
effect of the increased gevérnmgnt expenditues, the price
level will go up unambiguously.

The unambiguous increase in the interest flgé causes
the inflow of capital, but the rise of the price level
lovers net exports. Hence, whether the balance of payments
results in surplus or deficit is uncertain. |

The endogenous policy variable multiplier is d:t-:-ingél
by three elements. The first term is the effect of the
_price level change, the second term the effect eflthe
balance of payments and the third term the effect of

interest payments. As under the floating exchange rate
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system, an increase in interest payments causes the marginal
tax rate to go up, but since the rise of the price level
affects the real value of interest payments, there is some
trade off betveen these two elements. If the balance of
payment surplus results, the marginal tax rate will go up{

otherwise it wvill go down.

3. Opea Market Purchases
The system of the matrix form is expressed as:

»

r b,, b,, Q' b,, rdP/P1 r’(’iU)(gq*lu)lﬁl/p

b, b,, 0 0 di a*/p
IV-9(iii) r
bji b;; b;; b;; dRrR (1‘H)Zii&-/§

1

b., 0 !S bi‘J qu ! 2 i(i'*U)lg-/p J

vhere b,,........b,, are the same as IV-9.
Solving for endogenous variables we obtain the following
multipliers:

IV-9(j) dp/dM*=p/s, E(1#ix‘)(E;n/iip—s;)*:g,(g.+x,)] >0

Iv-91k) di/aM*=-1/pa, [(1+8X,)WE,-X,(1-sE,)] <0
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IV-9(1) AR/AM°*=1/pa, [(I;—i)(E,E/i‘p—si)—(wz,—i,)R;] <0

IY-9(-)
du/dM*=1/pa, [*(1su)3(1*sx;)(E,B/i‘pﬁs;)
is{[(léu)B(E.*l;)*ﬁE,iZ;]K.*(l;?ﬁ)(E;B/i‘piE;)]
=(1=0)i{[(1-u)B(B,+X,)+(1+sX, )WE, ‘
~(1-sE,)(X,-R))(L,B/i*p-L,)
+{(1+8X,)(E,B/i*p-E,)+s(B,+X,)K, ] (M*-WL,)}]

The analysis of each multiplier for open market
purchases under the pegged exchange rate system is analogous
to that under the floating exchange rate system. The only
significant difference lies in the effect of the balance of
payments on the endogenous ps;icy variable multiplier under
the pegged exchange rate system expressed in the second term
in IV-9(m). 1In addition to the effects of the price level
rise and lower interest paymenés,\thg unambiguous balance of
payment deficit rgiﬁferees the drop in}thg marg}nal tax

rate.
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_ X |

4. Exchangs Rate Change Policy

The system of the matrix form is EZPEE!EEé.lSS

bii b:i 0 bi ‘* de/p* [ Z;dr ]
bsy by, O 0 ai 0 -
IV‘Q(i?) . . -
b, bii b;: b;a dR -X,dr
‘ *
b, 0 -8 b‘;j du J 0 ]

vhere b,,........b,, are the same as IV-9.
Solving for endogenous variables we obtain the following
multipliers: { , ' '

Iv-9(n) dp/dre1/a,-X,(1-sE,)(L,B/i'p~L,) >0
 IV-9(o) aAi/dr=1/a,-X,(1-sE,)(M*-WL,) >0

Iv-9(p) dR/drs1/a,-X,{WE,(L,B/i'p~-L,)
+(M*-WL,)[K,+(E,B/i*p~E,)]}) >0

*i{ﬂE;(L;B/ilpgﬁa)*(!'*WL;)[R;*(E:B/i’p*53111]



145

The price level and the interest rate clearly go up due
to the effect atzthe exchange rate devaluation. The balance
of payments results in surplus. The balance of payment
surplus and the price level rise are the forces in conflict

on the endogenous policy variable multiplier.

E. Susmary

With regards to the flexible price level,
Blinder-Solow(1973) state:

The result would be that expansionary fiscal policy” \

causes some inflation of the price level which

reduces the value of the multiplier for (at least)

three reasons:.... While each of these serves to

reduce the absolute value of the fiscal multiplier,

none of them has any bearing on its sign, ....*?"
: F
Our results prove the statement mbove to be true. The sign
of the price multipliers for every policy is consistent with
that of thﬁuincane multipliers in chapter III. This implies

e

that an increase in the income level for each government
policy is not as high as the magnitude derived under the
assumption of the rigid price level in chapter III.

The sign of the interest rate and that of the external
balance multipliers are also not different from that
obtained in chapter 111, - |

Matter?” Journal of Public Economics (November 1973):
p.324, ' T
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The determination of the endogenous policy variable is
also similar to that in chapter I11. However, now that the
income level is assumed to be rigid, there is no value of
the induced tax revenue. In lieu of the induced tax
revenue, a ;Epngg in the real value of interest payments is
one of the factors that determines the endogenous policy
variable multiplier under the assumption of the flexible
price levels Other factors are the same as those observed
in chapte; I1I; that is, the interest payments of the
increased government bonds and the balance of payments under

The pegged exchange rate systeam.

-F



V. CONCLUSION

The objective of this thesis was to build a simple
macro model vith the governsent budget restraint in an open
‘economy in the context of a static analysis. This attempt
vas made to eradicate the deficiencies of recent
developments on the government budget restraint in an macro
open economy.

There vere three main concerns in building the model.
The first wvas to‘ihclude the variable of interest payments
of government bonds paid out to the private sector in the
- model. The second was to include a sterilization
coefficient of the balance of payments. Finally, the
endogenous variables wvhich are determined in the private
sector were explicitly recognized in the government budget
restraint. This meant that two endogenous policy variables
| must be recognized in order to satisfy two government budget
restraints. The tirss endogenous policy variable vgs
determined by a policy specification; the second vas chosen
from the marginal tax rate. The second policy v;éi;hle vas
determined to equilibrate changes in variables on ‘the
government budget restraint.

Inclusion of interest payments is not common as far as
the analysis of government policies in the context of
,comp.;gtive statics is concerned. However, interesting
results were observed by including the variable of interest
payments explicitly in the model. Particularly in bqu

financed government expenditdfes vhere an increase- in

147
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government expenditures is financed by an increase in
government bonds, the effect of interest payments on the
income level could be ebserved. When only the first
endogenous policy variable wvas recognized in chaptif 11, the
effect of interest payments on the income level was similar
to the conclusion made by Blindet—Solov(1973); Thaz is, an,
increase in interest payments to the private sector has a
multiplier effect on private expenditures so that the income
level can increase higher than in the case of money financed
government expenditures. When the two endogenoqs:pcliéy
varialbes were recognized in the government budget restraint
iq chapter III; however, the effect of interest payments on
the income level vas observed different from the conclusion
made by Blinder-Solow(1973). That is, by recognizying the
second endogenous policy variable, the multiplier effﬁct of
intetest.paymonts disappears from the imcome multiplier.
This is because the endogenous policy vatiable.muit be
" raised to finance the deficit caused by increased interest
'poynents. Thus an inéreasé in private expenditures due to
the increased interest payments is totally offset by an
increase in the marginal tax rate. Only if the government
issues nev government bonds which can finance not only an
1ncrease 1n government expenditures, but also an increase in
net 1ntes¢6t payments, the multiplier effcct of increased
1ntet¢st pny-cnts can be seen on the income level.
Recognition of the second endogenous policy variable

did not show any significant change in sign of endogenous
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‘multipliers in contrast t:‘thc nultipligfi abt:iniﬂ in
chapter II. But §e learned that it is important to
recognize changes in vgri;blig in the government buﬂgezl
restraint other than a specified policy variable in order to
satisfy the government budget restraint. But we lgarﬁea |
that it is important to recognize changes in variables in
the government budget restraint other than a specified
policy variable in order to satisfy the government budget
restraint. Under the floating ix:h:ﬂge :;tc i?;tCﬁ, a
'change in the income level and interest payments are the
!fnctars to determine the second endogenous policy variable.
Under tgzrpcgg:é exchange rate system, the mﬁltipliers‘
became complex since the balance of payments was involved in
the government budget restraint. The balance of paymgﬁt
surplus (deficit) by the effect of g!égﬁeitie policy raised
(lowered) the second endogenous policy variable. Therefore,
the balance of payment surplus was in fact observed agxa
government deficit similar:to an increase in interest
payments,

The effects of the balance of payments in the system
could be observed only if non-complete sterilization policy
vas employed. If a complete sterilization policy was .
adopted, the fluctuation of the biL!ﬂcé-Gf payments would be
completely insulated from a dcnesﬁic é:anamy_

| As an extension of study, the assumption of the
flexible price level was employed and the multipliers of

each endogenous variable vere observéed. As a result, a
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lingifi;ant'chaﬁge in multipliers was not found in contrast
to the case of the variable income level. But since all
domestic policies increase the price level, we may conclude
that an increase in the real income level would not be as
high as those obtained under the assumption of the rigid
price level. We should also note that an increase in the
price level calses a government budget surplus due to a fall
in the real value of interest payments.

| All the domestic policies raised tﬁe income level under
the assumptions of :iéEd price level and non-perfect capital
mobility. Havgvgr; the discovery of the domestic policy
;hgg most efficiently increases the income level must be
left to empirical investigatione. )

An external balance tends to -deteriorate by the effect
of any domestic policy if a current account has a dominant
force (i.e. a jtéep BP cucve). Qn‘the other hand, an
elasticity of capital flow is high (i.e. a flat BP curve),

there is a chance for the external balance to improve. It

- interest rate. Therefore, bond financed government
Ve:pinditurgi can raise the income level without
dit&fiéfitiﬁgj:hl external balance. All the other policies
vhich increase money supply tend to lead the external
balance deficit.

Although this thesis attempted to eradicate the
deficiencies of recent developments on the government budget

restraint literature, many more improvements must be
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accomplished. A stability condition of the system was not
examined. Inflation was not taken into account in the
system. Although the system was expanded to an open
economy, the specification of the external balance employed
vas the simplest case, by following the traditional theory
in an open economy. The analysis was limited to the short
run, but the long run or the steady state (full adjustment
of capita; stock) were not analyzed. Recent developments on
rational expectation in the macro theory vere ignored.

These aspects v%thin the context of this thesis remain as my

future research topics.



BIBLIOGRAPHY

Allen, Polly Reynolds. "Financing Budget Deficits: The
Effects on Income in Closed and Open Economies.”
European Economic Review 10 (1977): 345-373.

Andersen, L.C., and Jordan, J.L. “Monetary and Piscal
Actions: A Test of Their Relative Importance in
Economic Stabilization." Federal Reserve Bank of St.

Louis Review 51 (November 1968): 11-24. -

Blinder, Alan S., and Solow, Robert M. "Does Fiscal Policy
Matter?” Journal of Public Economics (November 1973):
319-37. S

Brunner, Karl, and Meltzer, Allan H. "Money, Debt, and
Bconomic Activity." Journal of Political Economy
(September/October 1972): 951-77. -

. "An Aggregative Theory for a Closed Economy."” in
Monetarism, ed. Jerome L. Stein, Amsterdom: North
Holland Publishing Co., 1976.

Christ, C.F. "A Short-Run Aggregate-Demand Model of the
Interdependence and Effects of Monetary and Fiscal
Policies with Keynesian and Classical Interest ,
Elasticities.” American Economic Review (May 1967):
434-443. -

. "A Simple Macroeconomic Model with a Government

— Budget Restraint."” Journal of Political Economy
(January 1968): 53-67.

_ . "A Model of Monetary and Fiscal Policy Effects on
- the Money Stock, Price Level, and Real Output.” ]
Journal of Money, Credit and Banking (November 1969):

., "Some Dynamic Theory of Macroeconomic Policy
- Effects on Income and Prices under the Government

Budget Restraint."” Journal of Monetary Economics 4

(January 1978): 45-70. - -

' . "On Piscal and Monetary Policies and thé,
) Government Budget Restraint.” American Economic Review
(September 1979): 526-538. '

Priedman, Milton. "A Theoretical Framework for Monetary
Analysis.” Journal of Political Economy (March/April
1970): 193-238." -




153

- _"A Monetary Theory of Nominal Income."” Journal
of Political Economy(March/April 1871): 323-37.

- "Comments on the Critics.” Journal of Political
Economy (September/October 1972): 306-50. B

Johnson, H.G. ,"Some Aspects of the Theory of Economic
Policy in a World of Capital Mobility."» Essays in
Honour of Marco Fanno ed. Gabiotti, Antonio Milani,
Padova, 1966: 345-59

Mundell, R.A. "The Monetary Dynamics of International

Adjustment Under Fixed and Plexible Exchange Rates."
Quarterly Journal of Economics (May 1960): 227-57.

. "The Appropriate Use of Monetary and Fiscal N
Policy for Internal and External Stability." IMP Staff
Papers 1X, no.1 (March 1962).

- "Capital Mobility and Stabilization Policy under
Fixed and Flexible Exchange Rates.” Canadian Journal
g; Economics and Political Science (November 1 :
475-485. - o

Patinkin, D, ggggz% Interest and Prices. 2nd edﬁi New York:
Harper & Row, 1965, - ; ,

Ritter, L.S. “Some Monetary Aspects of Multiplier Theory
and Fiscal Policy.” Review of Economic studies

XX111(2), no.61 (1955-58): 126-31.

Scarth, W.M. "Fiscal Policy and the Government Budget
Constraint under Alternative Exchange-Rate Systems."
Oxford Economic Papers 27 (March 1975): 10-20.

Takayama, Akira. "The Effects of Fiscal and Monetary .
Policies under Flexible and Fixed Exchange Rates."”
Canadian Journal of Economics (May 1969): 190-209.

Tobin, J. "Friedman's Theoretical Framework.” Journal of
Political Economy (September/October 1972): B52-63.

., and Buiter, W, "Long-Run Effects of Fiscal and
Monetary Policy on Aggregate Demand." in Monetarism,
ed. Jerome L. Stein, Amsterdom: North Ho lan
Publishing Co., 1976.

Analysis and

.Turnovsky, Stephen J. Macroeconomic 3
Stabilization Policy Cambridge: Cambridge University
Press, 1977, '

Yu, Eden S.H. "Government Financing Constraint, Wealth
Effects and External Balances.” Southern Journal of
Economics (October 1980): 303-316. o

-




