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Output, Inflation, and the Balance of Payments in a Small, -
Fixed-Exchange Pate Economy: Tests with Data for Korea, 1960-1973

by Sung Y. Kwack*

Increasing interdependence among economies in recent years has
ét;mulated thg developnent of quels that take account of such inter-
dependegce in order to nore adequately analyze an individua} gountry's
egonomic activity'and inflation. At the same time, the effects of )
fiscal, monetary, and.exchange rate policies in a smail open economy

on its output, inflation and balance of payments have been discussed at

1 . ' e .
an abstract level.” Little systematic empirical work has yet

been undertaken to examine thé interesting implications emerging from
;hese recent theoretical devglbpments. In»this paper, an attempt is
made to pfovide-an econometric framework expliciﬁly allowing fof ex~’
ternal transactions of goods, services, and financi#l assets and.for’ﬁhe
dgpendence of monetary changes on fiscal deficits and.the balance of

payments. The model is applied to a highly open but small economy, the

Republic of Korea, to demonstrate the usefulness of this framework.

The first section discusses the econometric model of Korea estimated

.over the periods 1960-1973. Then, prediction errors of dynamic simulations

.within the sample period and outside the sample period, .1974, are presented.

The_seéond section employs dynamic simulations from 1966 through 1970 to

focus on the effects over time of changes in domestic fiscal and monetary

policies, foreign activity, and the exchange rate. The paper is concluded

in the third section with a summary of the main results.
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This paper rcpresents the views of the author and should not be
interpreted as reflecting the views of the Board of Governors of the
Federal Reserve System or other members of its staff.
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'I. A Model of the Korean Economy

The.Kofean model reported in this éaﬁer is constructed with the
'fdlidb{né‘méin aésuﬁptiohs about the ecohomyf (a).it‘engages in trans-
uééfibﬁquithftﬁe rest of the world in both goods and sérviceé,:and
aSéets} (b) the size is small in the séhsc:that the pficé leQels'ahaA
activities abroad afe given; (c) the dbmesﬁic and foreign asseéé éfé
perfect substitutes fof each other? and (d) the bankiﬂg syséem‘paséively
'éccommodaiés the ﬁéedé:for financingvthe-governmeét'deficitsﬁahéltékes
no sterilization operatioﬁs to offset the effects‘of chéngeSAin.infér—
‘nétidﬁal reserves oh‘éhe mdnéy'supply. The Korean model contains 13

behavioral and 13 identity equations; 17 exogenous”variableé-ﬁniqﬁeiy

determine the movements of the 26 endogenous variables. The 13'éeétoral‘
'eQuations explaiﬁ the behavior of coﬁsumption, investmeﬁt, eipbrts,
imports, demand for money, tfansfer feceipts fromAabroad; net factor
" income from abroad, ta%es, and‘ériées.' The model is closed with 13
1dentities determining aggfegate activity, money supply, éhd the balanée
of pa&ments,Aand defining ;ggregate foreign activity, foreign priées, -
and an effective exchange rate, Figure 1 is a flow chart of the ﬁodei
" which shows tﬁe ingerfélationships among various sectors of the economy.
The structural coefficients of each equation in the model are
- estimated,‘using ordinary least squares, with annual aéta_over the
-period 1960 tbrbugh 1973. Consequently, estimates of the ;tructural
coefficients are subject to simultaneous equation bias. The figuré; in

. . ' =2
parentheses under the estimated coefficients are t-statistics; and R°,
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SEE, and DV stand for the coefficients of determination adjusted for

degrees of freedom, the standard error of estimate, and the Durbin-Watson

‘statiétic, respéctively:” The sources of data used are the Bank of

.iJapan'[l], the Bank of Korea [21, Board of Govérnors of thghFederal
Reserve System [5], Iﬁternationgl Monetary Fund [15], and the u.s.

RN

3.Department‘of:Commerce [261;

Table 1 presents the estimated equations, identities, and definition
- of symbols. Real private consumption expenditures as given in (1) is
assumed to depend upon real net hational product and private transfer

F

: receipts excluding taxes. The income elasticity of real consumption is

;'eétimated at about 0.9, thch‘seems to be‘acceptable. Real priva@e‘netx'
ddmestic;investment’flow (including éhanges in invenfories), as given iﬁ

: KZ); is determined by changes in real domestic prodﬁct and changes in

§A£;i§ate borrowings froﬁ the domésfic banking system and abroad. The
incfease iﬂ ﬁéivate borrowings Qirécfly raises'the speed of adjustmént o
of the existing stock #ovdesired leveis th;ough increasing the avail-

i'abilify of funds and indirectly ;epresenfs the reduction in the rate of.

: intereé; on borrowed funds throhgh }ncreasing the supply of funds., In

Z béth cases, its effect on domestic inVestment inflow is expected to bé-.

: iositiQQ and is qund to spread ovef a 4 year period. However,
measureé of the cost of capital aré not.includedVbecauée’of"inéaedﬁété ;
informaﬁion oniéhe aftéf—fax rate §f return or market intetest.rates;: f'

Mo

'Equafion (3) determines the quantity of real exports. 1In addition

to foreign real income and reldtive.pfices,.the lending by the domestic
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Table 1

A Small Open Economy Model: Korea, 1960-1973

I. BEHAVIORAL EQUATIONS

(1) Private consumption expenditures

' P
. ’ logCF") = 0.625 + 0.426 log(yd) + 0.473 log(y,) -1
(6. 54) (3.26) - (3.40) |
®%=0.997  SEE = 0.025 DV = 1.202
(2) Net private investment expendltures
P o p p
+
-%%—.= ~12.493 + 0.569 AFEE? + 0. 227L9§Eé—§ﬁ—é£5—].
(2.86) (11.42) (3.83)
) P P PP
ANDA™ + AFK - 4+ AT
+ 0.169[ v T 0.113(224 PMA £ 1,
(8.95) o (3.61) s
P, P
) 4+ AFK
+ 0,056 [2NPA M A‘I"]_3,
(1.95)
R? = 0.987  SEE = 9.796 - DW =1.916

(3) Exports of goods and-services, excluding factor income

1ogc§§) = ~4.978 + 1.546 log(yf) + 0.007 Dsg
- (1.383) (2.12) SGan F
= 0.695 1og( ) 0. 760 log( ) - 0.771 log6~»~0
1.93)  FTFET (240 PF- E -1 (2.77) PE-E"
T - 0,727 1og( ) - 0.628 1og( )
(3.05)  FFET3 (3.04)  PFUE_,
- 0.473 log (B )' 0.264 log( X
G3.31) PF-E -5 (3.49) PE-E" ¢
. ) - - S
®2 = 0.997 SEE = 0. 067 DW = 1.487

R i R A 5 [ i A gy . » NA— R - T A AL L R S S B T -y
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(6)
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Imports of goods and services, excluding factor income

. P p .o
(18.65) (7.84)

ea P P P g ¢

- 1.533 lo g(C +NI +ch +1%+C¢ )

(3. 79) N

- 0 306 1ogc-) - 0. 229 1og( )
(3.35) (3 35) _ -1

- 0.153 1og¢2§) - 0.076 lo g(PH)
S @335 P2 @uasy

R = 0.991 SEE = 0.078 DW= 2.347

Net factor income receipts from abroad

S = ~13.039 + 0,156 yg = 0.033 ch? + 0,747 (%%53
(2.57)  (3.49) (4.32) (5.71) -1
R2 = 0.942 -  SEE = 1.774 DW= 2.110
Private transfer receipts from abroad
(%2%%) = ~8.678 + 1.996 log(yg)
(5.38) (6.87)
2 =0.781  SEE = 0.315 DW = 0.596

Taxes, net of private transfer receipts for current and capital
expenditures from government -

TNTR = 8,464 + 0.115 (GNP+IM—CCAP-CCA8)
(o 48) (17.67)

RZ = 0.960 SEE = 44. 019 W = 0,718

T S L T TP S RIS A O Y APy $ES € ety | A B e T S G e s
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(8) Demand for money (MZ)

" N
log(s==) = =-6.953 + 1. 833 1og( ) + 1, 718 RT
-7 PGNP (22.64) (41.65) PGNP (3.44)
72 1,595 log(eiit) - 1.162 Log (Fe—) .
(4.25) -1 (7 19) -1 -2
"~5o;999'1og(§ggg ), - 0.89 iog(%%%%——)_3
(5.27) -1 (5.13) -1
- 0.632 logGat—)_, |
(3.82) -1
R% = 0.995 . SEE = 0.076 . DW= 2.573

9 jWholesale prices

log(P) = 0.413 + 0.142 log(WR) +.0.349 log(PM) + 0.256 log (PR)

(2.38) (2.35) (3.71) (1.83)
+ 0.785 [lo gc§§§§) - log K]
(2.48) 3
2 _0.991 SEE = 0.044 DW = 1.638

(10) Wage rate

log(WR) = -10.694 + 1.679 log K + 0.268.1log RT - 2.836 log N

(13.2) (12.7) (4.82) (1.84)
+ 0.601 log(PGNP)
(3.04)
= 0.999 SEE = 0,030 DW = 2.457

(11) Export prices

log(PX) = l 618 + 1. 198 log(P) - 0.243 log K
(2.26) (Q1.4) (2.26)
R? = 0.979  SEE = 0.068 DV = 1.391

Vo mmmmact s g e e o
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(12) Import prices

log(PM) = 0.016 -+ 0.807 log(PFX) | .
. (0.84)  (36.2) o -

R = 0.990 SEE = 0.050 DW= 1.301

(13) Government's capitai consumption allowance

cca®

S5~ 0.851 + 0.003 K
(2.47)  (10.5)
R = 0.894 SEE = 0.515 DW = 1.827

II. IDENTITIES

(14) ‘Private capital consumption allowance
v .

: g
CCA CCA

(15) capital stock

‘ -
nie 18 coa®

K===+3 P K4

. (16) Gross domestic expenditures
cop = ¢ + NI¥ + ccaf + 18 + ¢ + EX - M-
(17) Gross national expenditures

GNP = GDP + NYF

(18) Real disposable income, net of depreciation, taxes and transfer

receipts
GNP + PNTR TNTR
= —————— . K —
yd PGNP 0.04 _

1 ~ PGNP




. (23) Foreign real income

v e

(19) Implicit GNP deflator
e ntf +cca¥ + 18+ 8 EX 1M

PGNP = GDP/( . + X TR

(20) Supply of money including time and savings deposits

MS = NDAT + NDA® + NFA

(21) Change in the banking system's investment and lending to government

axpa® = ¢ + 18 - ccaB - TNTR - GNIR - AFKE

(22) Change in the banking system's net foreign assets

ANFA = EX -~ IM + NYF 4+ GNTR + PNIR + AFKE + AFKP

ye = (XNP

0.5 ' 0.5
Us )(XNPJA.O.002?663)

(24) Implicit eichange rate index

" EKO ( "EJA )0.5
T 130 ‘0.27663

E

(25) - Foreign wholesale prices

pr = 2. )0 5@, )05

Uus (

P5a)

(26) Forelgn export prices

PFX = (éXUS)O.S(PXJA)O.S

U S e—
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DEFINITIONS (* indicates exogenous variable)

*c8

k.

CCAP

*DBF

EX

*EKO

+pK8

GDP

*GNTR

*18
™
MS
NpA®

MDA

NFA

]

Government consumption expenditures, billions of ‘Won

Private consumption expenditures, billions of Won
Government capital consumption allowance, billions of Won

Private capital consumption allowance, billions of Won N

Banking system's loans for support of exports, end of year,
billions of Won

Implicit effective exchange rate index, 1963 = 1.00

Expérts of goods and services, exéiuding factor income,
billions of Won

U.S. cents per Japanese yen

Korean Vons per U.S. dollar

Gﬁvernment borrowings from abroad, end of ye;r,Abillioﬁs of Qon
Private borrowings from abroad, end of year, billions of Won
Gross domestic expepdit#rég, Sillions of Won

Gross national product, billions of Won

Govermment's tfansfer.réceipts.from abroad, billions of Won
Go?ernment'é gross domestic investment, billions of Won
Imports of goods and -services, excluding factor income,
Physical capital stock, end of year, billions of Won

Money supply (Ml + time & saving deposits), end of yeér,
billions of Won

Banklng -system's investment and lendlng to government, end
of year, billions of Won ‘ .

Banking system's investments and lending to domestic private,
end of year, billions of Won

Banking system's net foreign assets, end of year, billions
of Won

Population index, 1963 = 1.00

RErE N
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NI

NYF. .

.

* =
PJA .

Us
PF =

PFX | =

PGNP =

PH . =

PﬁTﬁ =

*PR ;

X =
CJA

Prys <

*PX =

*RT =

INTR =

«
~h
]

LT T =11~ o "

Private net investment expenditures, billions of Won

Net factor income receipts from nbroad,‘billions of Won

Wholesale price index for all commodities, 1963 = 1.00

Japanese wholesale prlre index for industrial products, 1963 = 1.00
U.S._wholesale price index for industrial products, 1963 = 1.00
Foreign wholesale price index, 1?63 = 1,00 | |
Foreign exnort price index, 1963 = 1.00

»Imp11c1t GNP deflator, 1963 1.00

Imp11c1t prlce deflator of 1mports, 1963 = 1. OO

Private transfer receipts from abroad, bllllons of Won

Whnlesale price index for grains, electric power, and tobanco
Implicit price deflator of exports, 1963 = 1.00

Japanese export price index, 1963 = 1.00

u.s. export price 1ndex, 1963 = 1,00

Interest rate on time dQPOSItS, fraction

Taxes, net of private transfer receipts for current and capital
expenditures from governments, billions of Won

Manufacturing wage index, 1963 = 1.00

Japanesc real GNP, billions of 1963 Yen

U.S. real GNP, billions of 1963 dollar

Real disposable income, billions of 1963 Won

Foreign real GNP, billions of 1963 dollar

et o g & g
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banking system to the private sector for the promotion of exports (DBF)
has a positive effect. The long-run price elasticity is about 4, whereas

the impact price elasticity is 0.7. This is not_surpfising because most

Korean exportables are non-raw materials and non—agriculturél goods, -and the

estimates are consistent with the price elasticity estimates of U.S.

importé.a Conversely, the quantity of reallimports is price-inelastic

even in the long~run, as indicated in equation (4). " This appears to be
in line with the prior supposition that imports of raw material and

agriculture goods are not very substitutible. The long-run income elasti-

city of imports, 1.5, turns out to be lower then the short-run elasticity,

3.0. . Although thé long-run eiasticity estimate is acceptable, the
short~;un.elasticity estiméte is quite high. This may call for some
improvement in the specificationm. | |

Equation (5) shows the positive relétionéhip between net factor income
abroad and economic activity in-fﬁe current énd previous periods. Also, pri-
vate transfer receipts from abfoaa,>given in (6), are assumed to relate
éositiﬁely to fofeign activity; Not surprisingly, the tranéfer reéeipts‘
are sensitive to variations in business conditions abroad. Equapién N,
describes private taxes net of current éﬁd caéital.transfer recéipts

from government. Given tax rates, the taxes net of transfer

receipts are postulated to depend on the tax bése, measured by nominal

A}

GNP and imports net of capital depreciation.

In equation (8), the demand for real money inclusive of time and

isavingsdeposits is a function of real‘GNP, a 5 year distributed lag func-

tion of inflation rates, and the interest rate on time and savings deposits.

p A sos o 0o Ay @ PSS ST R [
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The deposit rate is fixed exogenously by the monetary authority. The
effect on money demand from a change in the deposit rate is a priori inde-
terminate'because an increase in the deposit rate leads to. an increase in
the demand for the time and savings deposits and also'é decrease in the
demand for currency and demand deposits. WNevertheless, the empirical
finding of the positive effect indicates that a rise in the deposit rate
generates a rise in the money balance, thus providing an increased supply
of funds available for private inyestment.s ~ The importance of private
wealth is'ignored Eecause of the lack of quantitative information on
financial wealth.

As shown in equation'(9), the whplesale price index is determined
by the wage rate; import price; wholesale prices of grain, electric
power and tobacco set exogenously by the government; and the capacify
utilization rate represented by the ratio of real GDP'to the capital
stock. The wage rate is assumed to be flexible and determined by the
price level and the demand for labor in.excess of the labor suppl;‘,'.6 Labor
demand is positively related to the capital stock and the ratio of the
deposit rate to thé wage rate. A profit-maximizing substitution between
labor and capital with given relative factor prices is assumed, noting
that lébor is the abundant factor and cost of ;apital is partially repré—
sented by the interest rate. Equaﬁions 9) énd 10) tdgether imply
that price levels and wage rates are simultaneously determined by both
foreign forces--import prices——and‘doﬁestic forces~~the capacity utili-

zation rate, the capital stock and the interest rate.7 The export price

in (11) is assumed to be associated positively with domestic price and

negatively associated with the capacity to produée exportables. The

- i AR SR
FUe e e b e 4 v e S R L S L NRR M Nl YRRt e e s A & e - [P — e i e R
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- small country is not completely a price taker in.selling its goods and

services, But, the country is assumed to be a price taker in purchasing

. foreign goods and services. Hence, the import price as given in (12)

is determined by foreign export prices adjusted for exchange rate

-variation.

Equations (13)~(15) define the rate of depreciation of physical'
capital stock as 4% per year, Equations (16) through (19) provide
definitioné of several measures of domestic activity and the implicit
GNP price deflator. Equations (20)-(22) define the sources of increases
in the money supply as autonomous increases in the bank's lending to
the private sector, financing of éoﬁernment fiscal deficits, and increases
in net foreign assets. Changes in nominal money demand are determined

by equation (8), and the bank lending to the private sector is a policy

instrument. Thus, equating money demand and supply implies that the

‘balance of payments identity (22) can be used for determining changes in

" the private borrowings from abroad. This shows that conditions in the

ﬁoﬁey market play an important role in determining the capital inflows

as well as the balance of payments. ‘This approach to explaining éapital

flows is conceptually equivalent to the conventional approach of pre-

'T"dicting capital flows from the demand for foreign assets, as shown in

Appendix 1;8
Equations,(245~(27) define aggregate foreign income, wholesale

prices, export price, and the effective exchange rate. The weight 0.5

given to the United States is based on the relative value shares of

. exports and imports.

e oty 0 -
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_ Table 2

Dynamic Prediction Error Analysis

.. : Within the Sample Period, Outside the Sample Period,
. : - 1960-1973 | 1974 . -
MB RMSE as Z of ~ MB RMSE as Z of
Actual Mean o Actual Mean
PGNP | -0.02 3,62 . -0.29 ' 8.04
P . .=0.01 3,40 _ © ~0.46 11.33
PX . -0.02 7.34 . -0.55 14.07
PM 1 0.01 4.20 I -1.28 22.52
WR © -0.06 .06 - 1.46 16.28
ctrp -5.78 4,58 ' 226.56 18.77
N'/p  -9.95 34.40 . -61.62 16.45
EX/PX -1.83 16.31 160.85 30.17
/P - -8.07 10.90 ' 85.46 16.62
GDP/PGNP -8.74 5.79 ~ 238.55 12.23
GNP /PGNP -3.78 "5.49 225.85 11.70
EX -13.86 25.90 - 246.24 11.86
14 -14.48 7.77 -280.78 - 9.64
EX-IM 0.62 -59.17 : 527.02 -63.09
GDP -33.15 7.52 - 225.09 3.21
GNP -37.60 7.17 : © 189.05 2.72
ANFA =13.00 451.10 S 794.31 ~165.76
ANDA® 5.95  1786.49 -377.95  -465.80
A4S -7.06 54.68 416.36 92.16

MB (MEAN-BIAS) is £ (solved - actual)/N and RMSE (ROOT MEAN SQUARED ERROR)
is [L (solved —‘actual)z/N]O‘s, where N is a number of observations (N = 14).
Prices are expressed in 1963 = 1.0, whereas all other variables are in

billions of Won.
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The adequacy of the model for policy analysis is provided by the
predictiveAabiiity of the system of equations as a whole. Tests of pre-
dictive ability are based on the results from dynamic simulations within
aﬁa outside‘the sample period. The statiétics of mean bias and root
mean squa;é& error as % of actual mean for the major endogenous variables

_are pfégéﬁted in‘Tablé 2. The equétion explaining the government deficit
.f;néncing (ANDAg)léeems to perform poorly and causes substantial errors
in explaining changes in net foreign assets as well. This is also con-
fi;mgd invthe prediction outside the sampie period for 1974. Since the
valqés of all theAexogenous variables used for 1974 are actual values,
the mean bias is the prediction error. TFor 1974, the model predicts
pfice levels lower than the actual and levels of reallactivity higher
tﬁan actual. As'a resulf, the errors for,tﬁe nominal values of GDP and
GNP are very small and»amount to about 3% of actual values. In.addition,
the agtual and bredicted valﬁes for real GNP, the implici; GNP déflator,
néminal exports-and pominal imports of commodities and services excluding
factor income are blotted in Figures 2-5, respgctively. C;nsideriﬁg

that the predicted value of exforts for 1973 is subétantially lo;er dﬁé
to éA;éductioﬁ in the real volume of loauns for egpoft promotion induced
by increased import prices, these figures reveal that the system as a
whole adeq;ately traces the actual performance of the Korean economy.
Thus, the ﬁodel is deemed acceptable as a tool for tBe simulation exer-

cises of the following section.
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II. Simulation of the Model

Thus far, the equation specifications underlying the model have been
.examine&. To investigate the effects of fiscal, monetary, and exchange
rate poli;ies, dynamnic simulations are conducted over the period 1966-1970.
In each simulation with an exogenously originéted shock, all other exo-
genous variables remain unchanged. Thus, the differences betwegn the
shocked and the control solution estimate the responses of the model.
Values of the responses over time are reported for five exogenous changes:
(a) a 15 billion won sustained incréase in nominal government expenditures,
{b) a 5 percentage point rise in the tiﬁe deposit rate, (é) a 3 billion won
sustained increase in bank lending tq the domestic private sector, (d) a
$70 biliion sustained increase in U.S. real GNP and (e) a 10% sustained
devaluation of the Korean won”agéinst the U.S. dollar. The model ié'non—
linear and simultaneousi Consequently, the magnitudeé of the responses
are sensitivg to the time when the chaﬁge in an exogenous variable is
initia;ed as well as the magnitude of the shock.

The first three shocks represent changes in fiscal and monetary
policies. The effects of thesé changes on output, prices, and external
tfansactions obtained by the simulations are summarized in Table 3. As
can be seén, the autonomous change in nominal government expendi;ures

raises real GNP by about 7 billion won initially and by about 10 billion -

~ won after 5 years. The greatest response of the economy occurs at the

second year, and the impact seems to decline thereafter. Over the 5-
year path, the response to a change in government expenditures appears
to be low. This is plausible, however, because the government deficit

causes a substantial deficit in the external balance of goods and services
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Table 3

-

Time Path of the Effects of an Increase in Government Expenditure,

Time Deposit Interest Rate, and Domestic Ylonetary Expansion

p GNP/PGNP  EX IM

K EX~IM ANFA
15 billion increase in government speﬁdingr(A(Cg+Ig))
1st yr. 8.364 0.461 7.312 0.110 = 16.690 -16.580 -8.359
2nd yr. 15.936 0.657 13.009 -0.202 11.019 -11.220 -6.271
3rd yr. 19.559 0.332 12.106 -1.201 8.936 -10.137 ~7.262
4th yr. 22.556 0.045 10.410 -1.835 9.326 -11.160 -8.939
5th yr. 26.107 -0.099 10.081 -1.635 - 10.814 -12. 449 -9.431
"Svpércentgge pbint increase in time‘depbsit rate (ART)
1st yr. 1.999 0.648 0.248 0.232 2.039 -1.807 15.597
2nd yr. 5.309 0.540 0.833 -0.609 3.094 -3.703 10.084
3rd yr. 10.371 0.387 1.419 -1.790 5.420 -7.210 16.470
4th yr. 18.062 0.290 2.561 -2.925 9.254 -12.179 23.859
Sth yr. 28.482 0.207 4.963 -3.987 13.417 -17.403 28.016
. . P
3 billion increase in bank lending to private (ANDA® )
1st yr. =0.001 0.0 0.001 1 0.010 0.003 0.007 -2.999
2nd yr. 0.013 0.0 0.023 0.032 ° 0.023 0.008 -2.981
3rd yr. 0.016 0.0 0.043 _ 0.056 0.007 0.049 -2.963
4th yr. 0.016 0.0 0.048 0.087 0.039 0.048 -2.961
5th yr. 0.023 0.0 0.065

0.064 0.122 0.057

-2.932

Government éxpenditure; time and savings deposit rate, and the change in bank
lending to the private sector were individually shocked and dynamic simulations
1970. *ADBF (loans for exports) is also increased by 0.027

were run from 1966-

billion. :

P is the wholesale price index (in percent of the price index before the shock

occurred; GNP/PGNP is real GNP; EX is export value of goods and services; IM is
import value of goods and services; and ANFA is change in net foreign assets;

K is capital.stock

T n, e e g e e A s e oy o -y

(all in billion of Won).
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amounting to 11 billion won and a rise of the wholesale price by about

0.3 percent. As expected, the rise in government expenditures leads to

a deficit cf about 8 billion won in the balance of payments, although

éhere are foreign cabital inflows bf about 2 billion won on the average.
Let the monetéry authority permit a 5 percentage point rise in the
rate on time deposits without allowing for any change in the rates on
bank loansllo The rise in the'déposit rate is found to briﬁg forth a
rise in reai éNP of about 0.3 billion wén iniﬁially and 5 billion won
aftér 5 years. Real domestic investment is stimulated by the induced

private capital inflows whieh adjust the supply of money to the demand

for money. The wage rate is increased by an increased demand for labor

in response to the rise in the deposit rate and the subsequent rise in

the capital stock. The increased wage rate together with the capacity

utilization rate raises price levels., Given the nominal value of government

expenditures, the increase in prices (including the GNP deflator) reduces
real government spending and, thereby, lowers the increases in real GNP,
Obviously, the rise in domestic prices and the rise in real GNP produce

a deficit in the balance of real net exports of goods and services. The

rise in export price induced by the rise in domestic prices and the real

trade deficit cause a deficit in_the nominal balance of 8 billion won on

the average over a 5 year period. In addition, the net capital inflow

-

is quite substantial, amounting to 10 billion won on the average. Thus,

the capital inflow which more than compensates the deficit in the balance

" of goods and services leads to an increase in net foreign assets held by

the banking system.
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Investment and loans of the banking system to the domestic private

. . sector are considered in this paper as a monéetary instrument. Lending

to the private sector is a domestic source coﬁponen; of the money supply,
g; sta;ediip quation (20), and an increase in this monetary policy |
instrumentvisAsimilar to a reduction in the market lending rate in a
developed economy, by increasing the supply of loanable funds. As re-

vealed in the table, the change in the monetary policy instrument is not

~effective in bringing aboup changes in income and price 1evels.11 It.is
accompanied by a reduction in the capital inflow and.a Qalance of payments
~deficit of about 3 billion won. That is to say, the availability of
investible funds—-bank ioans and fo&eign capital berrowings remains un-

affected by a change in the domestic source. This result, however, rests

on the implicit assumption underlying investment equation (2) that pri-

vate borrowving from the domestic banking system is a perfect substitute

for borrowing from abroad and on the absence of sterilization operations

by the monetary authority. If these assumptions were replaced by more

realistic assumptions--that the two sources of funds have differential
effects on domestic investment because of differential risks, and a

partial sterilization operation is undertaken to stabilize the movement

of the money supﬁly-—the rise in the domestic base would have been par-

tially offset by the reduction in the capital inflow.12 In this case,

the monetary policy instrument will pfoduce changes in domestic income

and price levels. Consequently, the conclusion that the monetary policy

is an ineffective instrument should not ‘be accepted withouf the foregoing

explicit qualifications.
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enough for the law of onc price for one good to prevail in the world.
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 Table 4 presents the simulation results rggarding changes in U.S.
real GNP. The rise of $70 biilion in U.S. real GNP .roughly brings forth
a rise of $8.S billion in aggregéte foreign income, as is clear from
équétion (23). This rise, of course, leads to a rise in the real exports
in excess of real imports, tﬂéreby resulting in a substantial rise in
real GNP of abbut 16 billion won. The accompanying increase in real
demand calls for increases in price levels. The rise in price ievels

is about 0.8 percent, on the average. The increase in real income and

"~ price levels causes a rise in the demand for nominal money. This in-

creased démand for money can be satisfied with an increase in the foreign
source of the money supply-which induces a surplus in the balance of
payments, as shown in the table. 1In this senée, a balance of payments
problem can be said tb be a monetary problem. It does not necessarily
follow from this that an excess demand for money is the only condition
that mattefs, unless all the goods asAwelibas aséets are homogeneous

13
Finélly, simulation experiments are carried out to detérminé the

effects on income, price le?els, and the balance of payments of a hypo-

thetical deValuatioﬁ of the Korean won by 10 percent in 1966.> The

resulﬁs, presented in Table 4, show that domestic prices increase as.thg_
result of the currency depreciation.lé For instance, wholesale p;ice
levels are higher by about 5 percent than would have been expected in

the absence of this policy change. The éurrency depreciation initially
decreases the gominal'balance of goods and serviceé trade by 6 billion

won mainly because of the inelastic demand for imports in the short-run.
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Tabie 4‘
Time Paéh of tﬁe Effeéts of‘an Increase.in
U.S. Real GNP and the Exchange Rate

K P _GNP/PGNP_ _ EX M EX-IM . _ ANFA
70 billion increase in U.S. real GNP (AXNPUS)
1st yr. 4.653 0.769  9.585 8.220 8.056 0.164  7.189
2nd yr. 7.565 1.051  15.715 11.135 9.037 2.098 © . 10.811
3rd yr. 7.458 0.971  17.083 11.965 ~  8.495 3.470 12.321
4th yr. 5.971 0.819  16.832 12.784. 9.480 3.304 - 12.932
5th yr. 5.009 0.768  17.720 -15.296  12.636 2.660 - 15.227
>IOZ devaluatioﬁ of Korean Won (AEKO)
1st yr. 0.981 3.374 3.882 8.380  14.497 -6.117 4.516
2nd yr. 4.731 4.086  11.987 19.754  20.659 -0.906 ' 15.303
3rd yr. 9.322 4.816  22.362 34.559  30.520 4.039  27.553
4th yr. 12.765 5.330  32.392 53.457  42.717 10.740 41.989

S5th yr. 17.535 5.759 42,472 - 79.279 60.142 19.136 59.131

U.S. real GNP and the exchange yate were individually shocked and
dynamic simulations were run from 1966~1970. P is wholesale price index in
percent of the price index before the shock occurred; GNP/PGNP is real GNP; EX
is export value of goods and services; IM is import value of goods and services;
and ANFA is change in net foreign assets; K is capital stock (all in billions
of Won). . ‘ : ‘ : : '
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This initial adverse effect terminates within 3 years from such an ex-

change rate change. Hence, the time path of the devaluation effect on

goods and services trade exhibits the J-curve behavior that has recently

found favor in attempts to understand the effects of the depreciation

of the U.S. dollar in 1971. From the first year, héwever, the real
balance of goods and services trade turns a surplus, thereby bringing
about a rise in real GNP. Moreover, the positive effect on real income
tends to increase as thé real trade balance tends to improve over time.
Aléo, the balance of payments has a surplus of 30 billion won on average,
as a result of the currency depreciation. The important conclusion from
this result is that a currency depreciation can be effective, as'long

as relative prices after the devaluation differ from relative prices
before thé devaluation (partially due to the existence of non-tradeable
goods séctor). This proposition holds regardless of whether domestic

and foreign.assets are perfect substitutes.

III. Conclusions

This paper attempts to provide an empirical framework for the analysis
of output, inflation, and balance of payments behavior in a smail open
econony. The model presented in the paper is designed to meet this expéf .
sitory purpbse. .Thus, much remains to be improved in the sectoral
specifications. Nevertheless, the regulté emeyging from the gimulations
seem to add an interesting perspective regarding foreign influences on
economic activity and inflation of a small open economy and the effect-
iveness of its fiscal, monetary, and exchange rate policies in altering

fits domestic activity and inflation.
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“Fiscal policies aré_found-to affect significantly income, price

levels, and the balance of payments. Monetary policies affecting interest

- rate differentials are seen to promote the transformation of domestic

savings into  domestic capital formation, thereby affecting domestic
output and price levels. On the other hand, monetary policies to increase

the domestic source of the money supply seem to have a limited influence

. on economic conditions. As discussed, the effectiveness of money supply

. policies depends crucially on the degree of the substitutibility between

- funds borrowed internally énd_externally. A given change in the domestic

_l:basevof'the money supply may become more effective when domestic assets

are lesser substitutes of foreign assets.

. Changes in the exchange rate and foreign activity and price levels

. have substantial influence on domestic activity and price levels. Taking

account of these foreign influences when formulating national policies

would facilitate achievement of the policy targets of a small open economy.
This interdependence suggests further investigation of a broader issue,

namely, how and in what ways, a small economy can be insulated at minimum

 cost from undesirable disturbances originating abroad, ' .
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FOOTNOTES

1

*The author i1s an economist, Division of International Finance, Board
of Governors of the Federal Reserve Svstem. I want to thank Howard Howe
for incisive comments and acknowledge helpful discussion of the issues
dealt with in this paper with R, Berner, P. Clark, R, Emery, L. Girton,
Dale Henderson and Guy Stevens. The conclusions of this paper are solely
those of the author and do not necessarily reflect the views of the
Board of Covernors of the Federal Reserve System. This paper will be
published in the Proceedings of the Pacific-~Basin Central Bank Conference
on Econometric Modeling, May 27-29, 1975, Federal Reserve Bank of San
Francisco.

lSee Tufnovsky and Kaspera [25], Henderson [13], and Dornbusch [9]
for examples of recent studies, and Otani [23] for an example of an

empirical study.

This assumption itself needs to be tested, and an emplrlcal test is .
now in progress. ‘

3The sectoral specifications are similar to the theoretical specifi-

cations of Turnovsky and Kaspera [25], with some modifications.

4U.S. price elasticity estimates of U.S. imports of manufactured
goods are arocund 2.5. See Houthakker and Magee [14] and Kwack [18]. The
income and price elasticity estimates of exports by the Bank of Korea [4]
are 3.4 and 0.7, and the income and prlce elasticity estimates of imports
are 1.7 and 0.7, respectively.
5This finding is in agreement with the argument of Emery [10] that
the rise in time and savings deposits since the Korean interest rate
reform of September 1965 has not been accomplished by a relative decline
in the demand deposits. He also argues that the interest rate policy in
less developed ccuntries aims at mebilizing more domestic savings to
finance a higher rate of capital formation.

A more realistic wage equation is the specification generating
very sticky wage response to changes in prices and capital stock in the
short-run and increasing responses as time goes on.

See Kwack [20] for a list of references of this type of analysis.

8I am indebted to Dale Henderson for showing a proof of the propo-
sition in a two country world and want to acknowledge that Appendix I
may be regarded as a summary of his framework.

9The_magni’tudcs of the shocks (a), (c¢), and (d) are about 10% of
the values for 1966, ’ .
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10A rise in the deposit rate without changes in loan rates puts the
financial burden on commercial banks. Implicitly, the Bank of Korea
is assumed to take measures for reducing the financial burden, for ex-
ample, lowering redlscount rates.

1See Mundell [22] for a theoretical discussion.
2For empirical evidence of this, see Herring and Marston [12].

13The reason for this is that, if the small-country assumption for
capital and goods markets is introduced, the money market condition is
the only factor. For monetarist views, see Borts and Hanson [6], Girton
and Roper [11), Johnson [16], and Komiya [17]. For a comprehensive
comparison between the monetarist and conventional views, see Branson
[7] and Henderson [13]), who conclude that the monetarist view is a
special case.

laKwack [20] presents the ev1dence in the case of 11 developed

_ countries.
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E APPENDIX I
3
'é Equivalence of Monetary Approach of
ﬁ Balance of Payments to Conventional Approach in
7 R General Equilibrium Framework
t . Assume that 4 economic agents - private, government, bank, and foreign
3 residents and 6 goods and assets - consumption goods, capital.zood,
: government bonds, foreign bonds, bank money, and international re-
E serves. The following consolidated sheet can be set:
é Units/ Consump-  Capital - Gov't For- - Bank Int'l Interest Taxes
% types tion Goods Bonds eign Money Reserves . Income
E Goods - Bonds -
P P P
3 Private c-Q 1o, A8 OF af 0 ~(isFr) T
3 Gov't G 0 -8 . 0 0 0 B ~T
1 Bank (. o = 0 ~AM AR ~ip" 18P
3 Foreign -Q% I AB* . —AF* AMF ~AR* ~(iB*-i*F%) 0
-4 Prices P, .PI . q - Eq*% 1 1 p q,Eq* l,q
-3 7 .
3 where:
‘ % . C = private demand for consumbtion goods
. o T : ‘ .
o3 Qc = private output of consumption goods
"1 ='private gross investment demand
QI = private output of capitél goods, ’
1 . .
_BY = private holdings of domestic bonds
. Fr =.privqté hbhdings of foreign bonds
HP = private holdings of money
§ = depreciation rate
RGN R T i L e S e S e A SR e NG G T e T T e M T T ST T
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i = domestic bond rate
i* = foreign bond rate
? TP = private tax payments, net ofhsubsidiés
| G = government spending
B = government supply of bonds
T = tax receipts; net of subsidies -
Bb = central bank's holdings of domestic bonds
M = money supply
R = central bank's reserve holdings
Qé = foreign supply of consumption goods to home country
I* = foreign demand for capital goods to héme country
; B* % foreign holdings of domestic ﬁonds
F* = foreign supply of bonds to home country
R* = foreign reserve holdings
q = domestic bond price (related to i)
. q* = féreignAbond price (related to i%)
E = exchange rate (No. of home currency per foreign)
Let_us assume that the capi£a1 gains due to changes in bond prices

are zero, Aq

= 0 and Aq* = 0, and that F* is denominated in foreign

currency. The budget constraints for agents are derived from the con-

solidated sheet:

(1) Private sector

PCC+PII—6PIK+AMP +q sBE4+KAP I-I-Eq*AFP—l-q*FPAE'

P PP P
* = & {XFqg*F =T -
PCQCFPIQI+iqB +i Eq'F T dPIK+KAPI+q*F‘AE

B e i R e e e D e B T e e
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(2) Government gector , f'
P.. b
PCG = T+qAB-iqB, where T = T +iqB
(3) Bank sector
- b : b
AM = qAB +AR (assuming tax payment to government = iqB")

(4)-Foreign sector

P I¥-P QArI*EQHF-iqB*+qAB*+AMA-EQHAT*~q*FXAE = AR% .

Assuning the asset market is initially in stock equilibrium, the
equilibrium for each of goods, bonds, and money markets must sétisfy

the following:

G-P Qi+P T*

(5)  PQtPQ; = PCHP 4P QG

C

P, ,.b

(6)  AB +AB 4-4B* =AB

(1) AF = AF*

(8) MM + AM* = AM

&) AR*

il

AR
Equation {4) for changes in the international reserves can be re-

written using (5) and (9),
= - . {{*Eq*F —-iqgB*
(10) AR {PCQC+PIQI (PCC+PII+PCG)} + {1 Eq'FP igB*}
2 2 P ,.P
+ {qAB*+AM*-Eq*F -q*F AE}
This equation is an absorption framework for analyzing payments. More-

over, the combination of (2), (3), (6)-(8) and (10), equation (10) becomes

(11) AR = AM?+ AM*-qABb.
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Equation (11) is the basis of a monetary approach ;d/tﬂé 551aﬁéé af
payments. As shown above, as léﬁg(AQLtﬁe.specificétion mdintainé that

the sum of excess demand in the economy is zero; Equation (11) is de-

rived from equation (4) which represents tﬁe basis of a conventional-
approach. Therefore, two approaches are equivalent to each other. By

the same token, capital flows (as well as international paymeﬁtsAaccoﬁnt)
specified on the basis of the demand for.forelgn bonds are equivalent

to thosevspecified on the basis of the excess demand for money in a general

equilibrium framework.
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