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This paper uses extended versions of the IS-MP-IA model (Hall
and Taylor, 1997; Romer, 2000; Taylor, 2001) and the Taylor rule
(1993, 1998, 1999) to conduct theoretical and empirical analyses of
possible impacts of changes in exogenous macroeconomic variables
on equilibrium output in Korea. Equilibrium output is found to be
negatively associated with the expected inflation rate and the world
interest rate, and positively influenced by deficit spending, home
currency depreciation, and world output. The central bank plays a
major role in determining the direction and magnitude of these
impacts.
Empirical findings enable us to better understand
macroeconomic relationships and monetary policy in Korea.
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1. INTRODUCTION
Korea has made considerable economic progress in recent years even
though confronted with many challenges. During the 1997 Asian financial
crisis, the Korean won plunged 83.9 % from 888.10 wons per US dollar in
1997.M6 to 1,633 in 1998.M2, rebounding to 1,048 in 2004.M11.
Substantial depreciation of the won caused financial instability, capital
outflows, increased foreign debt, increased import prices, and other negative
effects. On the other hand, won depreciation made Korean products more
competitive on world markets. To defend the won’s value and reduce capital
outflows, the Bank of Korea followed a high interest rate policy. The money
market rate was raised from a low of 11.19% in 1997.M6 to a high of 25.63%
in 1998.M1.
The Korean government used expansionary fiscal policy to stimulate the
sluggish economy. Deficit spending grew substantially from 69 billion wons
in 1997 to 13,216 billion wons in 1998, and 15,512 billion wons in 1999.
Despite expansionary fiscal policy, high interest rates and financial instability
led to a negative growth rate of 6.85% in 1998.
Korea experienced a macroeconomic recovery in 1999 and 2000 following
a period of implementing macro stabilization policies and structural reforms
in the financial sector, labor markets, and the public sector. Real GDP grew
at an annual rate of 9.49% in 1999, but slowed to 3.07% in 2003, and 2.75%
in the first half of 2004. The unemployment rate declined from a high of
6.84% in 1998 to 3.40% in 2003. Partly in response to a declining world
interest rate, the money market rate dropped to a low of 4.0% in 2003. The
lending rate fell from a high of 15.28% in 1998 to 6.24% in 2003. Inflation
became relatively stable. The inflation rate reached 3.55% in 2003 and was
forecast to be 2.6% in 2005.
The Bank of Korea Act was revised in 1997, enhancing the legal
independence of the Bank of Korea, imposing an inflation-target constraint
on monetary policy, confining responsibilities to price stability, and
transferred bank supervision and monitoring activities to a newly established
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commission (Cargill, 2001). By imposing only one responsibility on the
Bank of Korea, price stability, the new bank is likely to be more effective in
maintaining price stability but less equipped to assist other areas such as
maintaining financial stability.
According to a 2004 study conducted by the International Monetary Fund
(IMF), the Korean economic environment was conducive to economic
recovery. Large corporations were profitable, banks were financially sound,
and market-based reforms would provide a foundation for real economic
growth. Expansionary fiscal and monetary policies were recommended for
stimulating spending by households, small and medium sized enterprises
(SMEs), and larger corporations. Because gains from fiscal stimulus
packages are often uncertain and take time to materialize, macroeconomic
management should fall mainly on monetary policy. With inflationary
expectations under control, there was scope for further easing of monetary
policy to provide support for the real economy. The IMF also urged the
Korean government to refrain from intervening in the foreign exchange
market except for operations to moderate exchange rate fluctuations.
Several recent studies have investigated the effectiveness of monetary and
fiscal policies used by Korea. Dueker and Kim (1999) estimated a monetary
policy feedback rule for Korea to investigate the issue of monetary targeting.
Results suggest the Bank of Korea used an inflation target rate of 6% after
1983. The Bank of Korea did not appear to target real GDP growth except
for a period in the mid-1980s when the economy was overheating. Choi
(2003) concluded that inflation targeting could contribute to greater
economic stability in Korea. A forward-looking rule for monetary policy
was preferred to a backward-looking rule. Inflation targeting enhances price
and output stability and fosters a healthy development of the capital market.
Han (2003) found that the Bank of Korea’s foreign exchange market
interventions during the Asian crisis did not affect market volatility and were
not successful in preventing the won from depreciating. Hsing and Lee
(2004) applied the VAR model to estimate a monetary policy reaction
function for the Bank of Korea. The central bank’s call rate was found to
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respond positively to a shock to the output gap, inflation gap, stock price gap,
exchange rate gap and the lagged call rate. The exchange rate gap and the
inflation gap were more influential in explaining the variance of the call rate
in the short run. Long run variation in the call rate was primarily determined
by the stock market gap and output gap.
Lee (2001) evaluated the IMF’s role in the Asian financial crisis and
concluded the IMF underestimated the extent of the economic slowdown.
This led to excessive tightening of monetary and fiscal policies that
contributed to the recession. When the IMF reversed its position and
recommended expansionary policies in early 1998, the economic slowdown
was already underway. Kim (2000) studied the effects of the high interest
rate policy prescribed by the IMF and concluded that the IMF prescription
was misguided and did not achieve the desired objectives. Pobre (2003)
found that tight monetary policy significantly affected investment and
consumption expenditures, which, in turn, were major causes of the
economic slowdown during the 1997 Asian crisis.
Other studies have explored the efficacy of fiscal policy in Korea.
Abizadeh and Yousefi (1998) investigated the impact of government
spending on Korea’s economic development and concluded that government
expenditures did not affect economic growth. Chang, Liu, and Thompson
(2002) examined historical relationships among government spending, taxes,
and output in Korea using cointegration and vector autoregression techniques.
Because Korea has used a spend-and-tax policy, fiscal policy has had a zero
to negligible impact on real output. Moderate output increases from deficit
spending were followed by higher taxes. Fiscal policy was not recommended
as a way to stimulate output. Dua, Rashid, Aneesa, and Salvatore (2000)
believe that more government spending and lower income tax rates would
contribute to economic growth in Korea.
Recently, several well-known scholars employed the IS-MP-IA model
(Hall and Taylor, 1997; Romer, 2000; Taylor, 2001) in macroeconomic
analyses to investigate the inflation-output relationship and to better capture
monetary policy by focusing on the interest rate rather than on growth in the
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money supply. Central banks in most industrialized nations focus on the
interest rate on loans between banks in their short-run policy making.
Friedman (2003) examined macroeconomic analysis issues such as the role
of credit markets and how interest rates are determined by the central bank
without using the LM curve. No previous studies have applied the IS-MP-IA
model to investigate determinants of economic growth in Korea.
The present paper uses extended versions of the IS-MP-IA model and the
Taylor (1993, 1998, 1999) rule to conduct theoretical and empirical analyses
of impacts of changes in exogenous macroeconomic variables on the Korean
economy.
The IS-MP-IA model is a useful tool for investigating
determinants of economic growth in Korea because Korea actively
implemented monetary, fiscal, and exchange rate policies to stimulate the
economy during and after the Asian financial crisis. Results will be used to
evaluate the effectiveness of monetary and fiscal policies in Korea.
Our paper has several distinguishing features. This paper is the first
attempt to use the IS-MP-IA model to investigate macroeconomic impacts of
exogenous shocks on the Korean economy. The Taylor rule is expanded to
include the inflation gap, output gap, exchange rate gap, and the world
interest rate. The nominal exchange rate enters into the expectationsaugmented aggregate supply function. Currency depreciation is expected to
cause domestic inflation. An expanded IS-MP-IA model that accounts for
international trade in the IS function, the exchange rate and the world interest
rate in the MP function, and the exchange rate in the IA function will enable
us to better understand macroeconomic relationships and monetary policy in
Korea.

2. THEORETICAL MODEL
Suppose household consumption spending is a function of disposable
income and the real interest rate. Output and the real interest rate determine
investment spending. National and world output, and the real exchange rate
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influence net exports. The interest rate is affected by the inflation gap,
output gap, exchange rate gap, and the world interest rate. Let the inflation
rate be a function of the expected inflation rate, the output gap, and the
exchange rate. Extending Romer (2000) and the Taylor rule (1993, 1998,
1999), the open-economy IS function, the monetary policy (MP) function,
and the inflation adjustment (IA) or the expectations-augmented Phillips
curve can be expressed as
Y = C (Y − T , R ) + I (Y , R ) + G + NX [e( P f / P), Y ,WY ],

(1)

R = R (π − θ , Y − Y * , e − δ , RW ),

(2)

π = π * + α (Y − Y * ) + β (e),

(3)

where Y = real GDP in Korea, C = the consumption function, T = government
tax revenues, R= the real interest rate, I= the investment function, G=
government spending, NX = net exports, e= the nominal exchange rate (units
of the Korean won per US dollar), Pf= the price level in the US, P= the price
level in Korea, YW = world output, π= the inflation rate, θ= the target
inflation rate, Y * = potential output, δ= the target exchange rate, WY= the
world interest rate, π * = the expected or core inflation rate, and α, β=
parameters with positive values.
Equation (2) characterizes the Bank of Korea’s monetary policy.
According to a Bank of Korea (2003) publication and Eichengreen (2004),
the Monetary Policy Committee can raise or lower the overnight call rate, or
the policy interest rate, on a monthly basis in response to the inflation gap,
output gap, exchange rate gap, and the world interest rate. When the
inflation gap, output gap, exchange rate gap, or the world interest rate rises
(falls), the Bank of Korea considers raising (lowering) the overnight call rate.
Price stability is the primary objective of monetary policy. The Bank of
Korea has pursued inflation targeting with a medium-term inflation target of
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2.5%. Inflation targeting has provided a sound basis for the conduct of
monetary policy in Korea.
Suppose that the above equations have continuous partial derivatives. Let
CY > 0, CR < 0, IY > 0, I R < 0, NX e > 0, NXY < 0, NXWY > 0,
Rπ > 0, RY > 0, Re > 0, RRW > 0, πY = α, and π e = β.

The endogenous-variable Jacobian can be given by
(1 − CY − IY − NX Y ) −(C R + I R )
0
J =
− RY
1
− Rπ
−α

0

1

(4)

= (1 − CY − IY − NX Y ) − α (C R + I R ) Rπ − RY (C R + I R ) > 0.

Applying the implicit-function theorem, we can write the equilibrium
value of Y as an implicit function of the following exogenous variables and
parameters:
Y = Y [G , T , e( P f / P ), RW ,WY ; Y * ,π * ,α , β ,θ , δ ].

(5)

We expect that Y is positively related to G and WY and negatively related
to T, RW , and π * (Apergis, 2004). Barro (1989) suggested that deficitfinance spending might have a neutral effect on real output in the long run.
Other studies (Edwards, 1986; Upadhyaya, 1999; Chou and Chao, 2001;
Bahmani-Oskooee and Miteza, 2002, 2003) showed that the impact of a
change in e( P f / P ) on Y is ambiguous, and depends upon the specific
country under study, specification of the model, methodology employed in
empirical work, and whether one considers short run or long run impacts.
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Based on comparative-static analysis, the impact of a change in the
nominal exchange rate on Y is given by equation (6). The net impact of
currency depreciation on equilibrium output depends upon whether the
positive effect of increased net exports is greater than the negative effects of
reduced consumption and investment spending due to the increased real
interest rate enacted by the central bank.
NX e ( P f / P ) −(CR + I R )
0
Re
1
− Rπ

β

∂Y
=
∂e
=

0

1

J
NX e ( P f / P ) + β Rπ (C R + I R ) + Re (C R + I R )
J

(6)

> 0 if NX e ( P f / P ) > β Rπ (CR + I R ) + Re (C R + I R ) or
< 0 if NX e ( P f / P ) < β Rπ (C R + I R ) + Re (CR + I R ) .

The impacts of a change in the expected or core inflation rate and the
world interest rate are given by equation (7) and (8). As shown, the impact
of a higher expected inflation rate or a higher world interest rate on
equilibrium output depends upon reduced consumption and investment
spending due to an increased interest rate made by the central bank in
response to a higher inflation rate or world interest rate.

∂Y
=
∂π *

and

0 −(CR + I R )
0
0
1
− Rπ
1
0
1
J

= Rπ (CR + I R ) / J < 0,

(7)
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∂Y
=
∂RW

0
RRW
0

−(C R + I R )
0
1
− Rπ
0
1
J

=

RRW (C R + I R )
J

< 0.
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(8)

3. EMPIRICAL STRATEGY AND RESULTS
Our data sample ranges from 1974.Q1 to 2003.Q3 with a total of 119
observations. Data for variables were taken from International Financial
Statistics published by the International Monetary Fund. Y is measured in
billion wons at 1995 prices. Following Romer (2000, p. 167), π t −1 is used to
represent π * . To avoid a high degree of multicollinearity, real government
deficit spending, defined as D = G – T, is employed in our empirical work.
D is measured in billion wons. ε is derived from the nominal exchange rate
in terms of the Korean won per US dollar and is adjusted for relative price
levels in the US and Korea. Hence, an increase of ε is a depreciation of the
won. The US federal funds rate and world industrial output are chosen to
represent RW and Y W . Potential output is assumed to be constant in the
short run.
Critical values for the ADF unit root test are -3.486, -2.886, and -2.580 at
the 1%, 5%, and 10% levels, respectively. Our results show that all variables
have unit roots in levels except for D at the 5% level, and that all variables
are stationary in first difference at the 5% level. In determining whether the
null hypothesis of a zero cointegrating relationship can be rejected in favor of
one cointegrating relationship, the Johansen test shows the trace statistic is
208.263 compared with the critical value of 103.180 at the 1% level. Hence,
all the variables have a long-term stable relationship. Results from the vector
error correction model (VECM) are presented below to show short-run
dynamics with two lag intervals. Figures in parentheses are t-ratios. The first
term is the error correction term, and the last term is the constant term.

Don P. Clark ⋅ Yu Hsing

306

∆Y = −0.1530 − 0.407∆Y t −1 − 0.123∆Y t − 2 − 827.356∆π t − 2 − 576.171∆π t −3
( − 4.963) (−3.248)

(−1.027)

(−3.696)

(−2.983)

+ 0.476 ∆Dt −1 + 0.258∆Dt − 2 − 20.989∆ε t −1 − 20.333∆ε t − 2 − 38.702RW
(1.625)

(1.053)

(−3.066)

(−2.919)

( − 0.189)

+ 432.215WY − 36,640.580
(5.063)
(−4.670)

R 2 = 0.581,

F = 13.504

Table 1 Estimated Real GDP for Korea
Dependent Variable: Y
Method: Least Squares
Sample: 1974:1 - 2003:3
Included observations: 119
Convergence achieved after 10 iterations
Variable
Coefficient

Std. Error

t-Statistic

Prob.

C

-11,3057.600

16,462.550

-6.868

0.0000

*

-389.461

69.953

-5.567

0.0000

D

1.276

0.109

11.705

0.0000

ε

2.052

0.0425

π

11.917

5.807

W

-1,022.294

442.172

-2.312

0.0226

WY

1,975.492

169.017

11.688

0.0000

0.838

0.058

14.435

0.0000

R

AR(1)
R-squared

0.982

Mean dependent variable

64,909.820

Adjusted R-squared

0.981

S.D. dependent variable

36,416.730

S.E. of regression

5,070.051

Akaike info criterion

19.957

Sum squared resid

2.88E+09

Schwarz criterion

20.121

Log likelihood
Durbin-Watson
statistic
Inverted AR Roots

-1,180.448
2.381
0.84

F-statistic

Prob(F-statistic)

995.9649
0.000
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Results from our regression analysis are reported in table 1. The estimated
coefficient for AR(1) of 0.838 is significant at the 1% level. A D-W statistic
value of 2.381 indicates that the absence of autocorrelation cannot be rejected.
All coefficients are significant at the 1% or 5% level. Our findings suggest a
lower expected inflation rate, more deficit spending, depreciation of the won,
a lower federal funds rate, and greater world output will raise real output in
Korea.
Specifically, a one-percentage point increase in the expected inflation rate
would reduce real GDP by 389.461 billion wons. If real deficit spending
rises by one billion won, real GDP is expected to increase by 1.276 billion
wons. An increase in the real exchange rate of one unit would raise real GDP
by 11.917 billion wons. A one-percentage point increase in the world
interest rate would reduce real GDP by 1,022.294 billion wons. When the
world output index rises one unit, real GDP would rise 1,975.492 billion
wons.
These findings hold important implications for policymaking in Korea.
First, the negative effect of a higher expected inflation rate on real output
indicates the Bank of Korea should continue to focus on maintaining price
stability and contain inflation. According to our estimates, a one-percentage
point increase in the expected inflation rate would reduce real output by
0.54%. Second, the estimated deficit spending multiplier of 1.276 is not
large. Our finding that fiscal policy is not very effective is consistent with
those reported by Abizadeh and Yousefi (1998), and Chang, Liu, and
Thompson (2002). The relatively small magnitude of the deficit spending
multiplier suggests the government should place little reliance on the use of
expansionary fiscal policy. Third, real depreciation of the won can be
expected to raise net exports, aggregate demand, and real output. Because a
6.44% depreciation of the won is required to increase real output in Korea by
one percent, the Bank of Korea should determine whether the negative
effects associated with real won depreciation would justify the increase in
real output. Finally, the relatively low world interest rate and recovery of the
world economy can be expected to stimulate the Korean economy. A one-

308

Don P. Clark ⋅ Yu Hsing

percentage point increase in the world interest rate would reduce real output
in Korea by 1.42%. When formulating monetary policy, the Bank of Korea
should closely monitor trends in US monetary policy. A one unit increase in
world output would raise real output in Korea by 2.74%. As the world
economy grows, Korea will enjoy expanded export opportunities.

4. SUMMARY AND CONCLUSIONS
This paper has applied the extended IS-MP-IA model to investigate
possible impacts of changes in exogenous variables on an open economy
with a managed floating exchange rate. Comparative-static analysis suggests
that currency depreciation may be expansionary or contractionary. Empirical
results for Korea show that a lower expected inflation rate, more deficit
spending, depreciation of the won, a lower federal funds rate, and greater
world output can be expected to increase output in Korea. The central bank’s
monetary policy (MP) function plays a significant role in determining the
direction and/or magnitude of these impacts. An extended IS-MP-IA model
that accounts for international trade in the IS function, the exchange rate and
the world interest rate in the MP function, and the exchange rate in the IA
function enables us to better understand macroeconomic relationships and
monetary policy in Korea.
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