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Summary

The Multisector Model of the Korean Economy:
Structure and Coefficients

Park Jun-kyung
- Kim Jung-ho

The multisector model is designed to analyze and forecast structural change in industrial
output, employment, capital and relative price as well as macroeconomic change in ag-
gregate income, interest rate, etc. This model has 25 industrial sectors, containing about
1,300 equations. Therefore, this model is characterized by detailed structural disaggregation
at the sectoral level.

Individual industries are based on many of the economic relationships in the model.
This is what distinguishes a multisector model from a macroeconomic model. Each in-
dustry is a behavioral agent in the model for industrial investment, employment, prices,
wages, and intermediate demand. The strength of the model lies in the simulating the
interactions between different industries. The result of its simulation will be introduced
in the next paper. In this paper, we only introduce the structure of the multisector model
and the coefficients of the equations.

The multisector model is a dynamic model-that is, it solves year by year into the future
using its own solutions for earlier years. The development of a dynamic, year-by-year
solution allows us to combine the change in structure with a consideration of the dynamic
adjustment required. These dynamics have obvious advantages in the use of the multisector
model for industrial planning.

The multisector model is a medium-term and long-term model. Whereas a short-term
model can taken the labor supply and capital stock as given, a long-term model must
acknowledge that these are determined endogenously. Changes in the medium-term can
be analyzed in the context of long-term structural changes.

The structure of this model can be summarized as follow.

The difference in domestic and world prices affects industrial structure and the pat-
tern of international trade; domestic output and factor price affect factor demand; factor
demand and factor price affect industrial income; industrial income and relative price
affect industrial consumption. Technical progress, as measured in terms of total factor
productivity and relative price affect input-output coefficients; input-output coefficients
and relative price determine the industrial input cost; input cost and import price deter-
mine domestic price. The differences in productivity and wage growth among different
industries affect the relative price.
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Technical Efficiency in Korea:
Interindustry Determinants and Dynamic Stability

Yoo Seong-min

This paper, a sequel to Yoo and Lee (1990), attempts to investigate the interindustry
determinants of technical efficiency in Korea’s manufacturing industries, and also to con-
duct an exploratory analysis on the stability of technical efficiency over time. The
hypotheses set forth in this paper are most found in the existing literature on technical
efficiency. They are, however, revised and shed a new light upon, whenever possible,
to accommodate any Korea-specific conditions. The set of regressors used in the cross-
sectional analysis are chosen and the hypotheses are posed in such a way that our result
can be made comparable to those of similar studies conducted for the U.S. and Japan
by Caves and Barton (1990) and Uekusa and Torii (1987), respectively.

It is interesting to observe a certain degree of similarity as well as differentiation be-
tween the cross-section evidence on Korea’s manufacturing industries and that on the
U.S. and Japanese industries. As for the similarities, we can find positive and significant
effects on technical efficiency of relative size of production and the extent of specializa-
tion in production, and negative and significant effect of the variations in capital-labor
ratio within industries. The curvature influence of concentration ratio on technical effi-
ciency is also confirmed in the Korean case.

There are differences, too. We cannot find any significant effects of capital vintage,
R&D and foreign competition on technical efficiency, all of which were shown to be
robust determinants of technical efficiency in the U.S. case. We note, however, that the
variables measuring capital vintage effect, R&D and the degree of foreign competition
in Korean markets are suspected to suffer from serious measurement errors incurred in
data collection and/or conversion of industrial classification system into the KSIC (Korea
Standard Industrial Classification) system. Thus, we are reluctant to accept the findings
on the effects of these variables as definitive conclusions on Korea's industrial organiza-
tion. Another finding that interests us is that the cross-industry evidence becomes con-
sistently strong when we use the efficiency estimates based on gross output instead of
value added, which provides us with an ex post empirical criterion to choose an output
measure between the two in estimating the production frontier.

We also conduct exploratory analyses on the stability of the estimates of technical
efficiency in Korea’s manufacturing industries. Though the method of testing stability
employed in this paper is never a complete one, we cannot find strong evidence that
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our efficiency estimates are stable over time. The outcome is both surprising and disap-
pointing. We can also show that the instability of technical efficiency over time is partly
explained by the way we constructed our measures of technical efficiency. To the ex-
tent that our efficiency estimates depend on the shape of the empirical distribution of
plants in the input-output space, any movements of the production frontier over time
are not reflected in the estimates, and possibilities exist of associating a higher level of
technical efficiency with a downward movement of the production frontier over time,
and so on. Thus, we find that efficiency measures that take into account not only the
distributional changes, but also the shifts of the production frontier over time, increase
the extent of stability, and are more appropriate for use in a dynamic context. The re-
maining portion of the instability of technical efficiency over time is not explained satisfac-
torily in this paper, and future research should address this question.

An Estimation of Price Elasticities of Import Demand and
Export Supply Functions Derived from
an Integrated Production Model

Lee Hong-gue

Using an aggregator model, we look into the possibilities for substitution between
Korea's exports, imports, domestic sales and domestic inputs (particularly labor), and
substitution between disaggregated export and import components. Our approach heavily
draws on an economy-wide GNP function that is similar to Samuelson’s, modeling trade
functions as derived from an integrated production system. Under the condition of
homotheticity and weak separability, the GNP function would facilitate consistent ag-
gregation that retains certain properties of the production structure. It would also be
useful for a two-stage optimization process that enables us to obtain not only the net
output price elasticities of the first-level aggregator functions, but also those of the second-
level individual components of exports and imports.

For the implementation of the model, we apply the Symmetric Generalized McFad-
den (SGM) function developed by Diewert and Wales to both stages of estimation. The
first stage of the estimation procedure is to estimate the unit quantity equations of the
second-level exports and imports that comprise four components each. The parameter
estimates obtained in the first stage are utilized in the derivation of instrumental variables
for the aggregate export and import prices being employed in the upper model. In the
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second stage, the net output supply equations derived from the GNP function are used
in the estimation of the price elasticities of the first-level variables: exports, imports,
domestic sales and labor. With these estimates in hand, we can come up with various
elasticities of both the net output supply functions and the individual components of
exports and imports.

At the aggregate level (first-level), exports appear to be substitutable with domestic
sales, while labor is complementary with imports. An increase in the price of exports
would reduce the amount of the domestic sales supply, and a decrease in the wage rate
would boost the demand for imports. On the other hand, labor and imports are com-
plementary with exports and domestic sales in the input-output structure. At the disag-
gregate level (second-level), the price elasticities of the export and import components
obtained indicate that both substitution and complement possibilities exist between them.
Although these elasticities are interesting in their own right, they would be more useful-
ly applied as inputs to the computational general equilibrium model.

Estimating the Tax Revenue Function of the Personal Incomes
Roh Kee-sung

The purpose of this paper is to estimate the revenue function of the personal income
tax of Korea. Unlike the traditional approach employing the data adjustment, this paper
explicitly includes the explanatory variables of the tax rate or schedule in the revenue
function and further estimates the functions by income sources such as labor, interest,
global, and dividend incomes.

One of the main findings is the GNP elasticity of the combined personal income tax
is around 1.2 when evaluated on the basis of the estimates of the GNP elasticities of
tax revenue from respective income sources, which is somewhat smaller than those in
the previous studies. Another interesting result is that the GNP and interest rate elasticities
of the interest income, are found around one and .15 respectively, as expected. Also,
the estimate of the tax-free income coefficient is significantly negative in the labor in-
come tax revenue function.
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Equity-Efficiency Trade-off: the Case of Inheritance Tax
Moon Hyung-pyo

This paper examines the effect of redistributive inheritance tax on income distribu-
tion and social welfare. The model used here is the Overlapping-Generations Model
consisting of individuals with different bequest motives where the lifetime income distribu-
tion in each cohort is determined endogeneously by the dynamic bequest process.

It is shown that the introduction of redistributive inheritance tax can improve the vertical
equity in the sense that the increase in tax rate reduces the coefficient of variations of
intra-cohort income distribution in steady-state. However, it is also shown that, the ef-
fect on social welfare, when measured by Benthamite SWF, is uncertain in general.

The numerical simulations show that, in spite of its equity-enhancing effect, the tax
increase can actually lower the steady-state social welfare within the plausible range of
parametric values, through the long-run output effect as well as the deadweight welfare
loss incurred by tax distortion. Hence, the problem of equity-efficiency trade-off can
arise in this case. However, if both the market interest rate and the elasticity of marginal
utility in individual’s preference function are sufficiently high, it is shown to be possible
that the steady-state social welfare is enhanced by the introduction of inheritance tax.

An Analysis of the Optimal Integration of Korea’s
Public Pension Schemes

Yoo Il-ho

With the introduction of the national pension, efficient integration of Korea’s four
public pension schemes has been discussed. The main point of such discussions is whether
to have a progressive scheme or an income-proportional one.

Under the assumption of a perfect labor market, it has been proved in the income
tax literature that the regressive tax scheme with the 0% tax rate to the most able per-
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Summary

son (person earning highest income) is pareto efficient, if there is an incentive problem
in the labor supply.

In this paper, a life-cycle model with a linear benefit schedule, when there is uncer-
tainty about future earning ability, is studied. It is proved that the second best pension
scheme is that having a progressive benefit schedule. This result implies that integration
into a progressive pension scheme, like the current national pension, is required not on-
ly for efficiency but also for equity.
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