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| ntroducti on

In Korea, the rate of unemployment, increased sharply to 7.9 percent in July
1998 due to the currency crisis that broke out in late 1997, fell rapidly from the
end of 1999 and has been stable at around 3 percent since the beginning of 2002.
However, despite the lower level of the unemployment rate, labor market
conditions still seem to be unstable, judging from the severe unemployment
among the young, the rise of long-term unemployment and the problems arising
from the expansion of temporary jobs, and so on. Recent consumer credit
problems such as private credit risk and personal bankruptcy also seem to be
related with these negative symptoms of the labor market.

In such ways, as the unemployment rate does not appropriately reflect labor
market conditions and the actual economic circumstances, some economists
suggest alternative indexes such as an effective unemployment rate, which is a
kind of adjusted unemployment rate.” In contrast, other economists suggest that
the recent low unemployment rate represents the demand pressure of the labor
market and the consequent inflationary pressure, because they consider the rate
of unemployment as the supply - demand condition index of the labor market.”

The theoretical background as to usefulness of the unemployment rate, as an
indicator of inflationary pressure, can be found in the Phillips curve, which
describes the trade-off relationship between the rate of unemployment and
inflation rate. In a word, the Phillips curve tells us that inflationary pressure
would appear if labor demand outstrips labor supply, and vice versa.

However, the dispute, as to whether the rate of unemployment is useful in
examining labor market conditions, was largely soothed by the stagflation of the
1970s. That is, after stagflation, economists reached a common agreement that it
is not suitable to evaluate the labor market condition only with unemployment
rate(Murphy 1998). Since then, the direction of research about labor market
conditions has largely fallen into two groups. The first research group has been
trying to make alternative indices such as a job-vacancy rate or a quit rate to
diagnose labor market conditions. On the other hand, the second group has been
trying with various methods to estimate a natural rate of unemployment, which
is determined by the structural and frictional factors of labor market, because the
deviation of unemployment rate from its natural rate, we call it unemployment

1) Kim(2002).
2) Shin(1999, 2001), Ahn & Chun(2000), and Y 00(2000) estimated the natura rate of unemployment in Koreato
be around 3~4% in their sudies.
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gap, shows the inflationary pressure in the labor market.

The purpose of this paper is to examine the usefulness of the unemployment
gap as an inflationary pressure index in Korea. It also introduces and applies
various methods of estimating the natural rate of unemployment, since the
natural rate itself has important information as to labor market, especially in the
Korean economy since the crisis.

This study is organized as follows. First, Chapter [0 discusses the concept of
the natural rate of unemployment and introduces its estimation methods. Chapter
O reviews the structural changes and general features of the labor market in
Korea during the period from 1980 to 2002. Chapter U estimates the natural rate
of unemployment through representative estimation models such as the
regression model and the latent component model, and evaluates the usefulness
of the unemployment gap derived from the estimates. Finally, the last chapter
summarizes the results and draws some policy implications.

The ncepts of the Natural Rate o
Unenpl oynent and Estinati on Model s

1. The Goncepts of the Natural Rate of ULhenpl oynent

The natural rate of unemployment is defined as either "the unemployment rate
which has no tendency to accelerate or decelerate inflation in the long-run when
there is no disturbance in the supply side" or "the unemployment rate which is
determined by structural or frictional forces regardless of the fluctuation of
aggregate demand"(Friedman 1968). Sometimes, it also has been called as a
guaranteed unemployment rate, a fully-employed unemployment rate, and so
on. The concept of the natural rate of unemployment was coined in the late
1960s by the Monetarists, who had been taking a different view from the
Keynesians regarding both public policy for reducing the unemployment rate
and the opinions about the relationship between the inflation rate and the rate of
unemployment. However, after the stagflation in the 1970s, both schools reached
the same view that the negative relationship between unemployment and
inflation held only in the short-run but not in the long-run. And, since this
consensus, the concept of the natural rate of unemployment has been widely
used among both side economists, and by policy - makers.
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At this stage, it would be helpful to review the background of the "Philips
curve" and the conceptual development of the natural rate of unemployment in
detail. After the introduction of the "Philips curve" in 1958, throughout the
1960s and the early 1970s it was generally believed that there was a long-run
tradeoff between inflation and unemployment.

However, Monetarists who had insisted on 'monetary neutrality’, did not agree
with an expansionary monetary policy for reducing unemployment, because they
believe that an expansionary monetary policy only increase inflation without
reduction of unemployment in the long-run. Notably, Friedman(1968) and
Phelps(1967) had insisted that the rate of unemployment would be occasionally
lowered only in the case of unexpected inflation. But, workers might demand
higher wages, if they expected higher inflation, by updating their information.
So, in the long-run, the unemployment rate comes to converge with the level of
the natural rate despite the expenses in higher inflation.”

Since the natural rate of unemployment is determined by structural and
frictional factors of the labor market, it does not necessarily equal to a zero rate.
Economists agree that unemployment is determined by four types of factor: first,
structural factors such as industrial structural change or technological progress;
second, cyclical factors arising from a recession or boom; third, seasonal factors
induced by sensitive seasonal variation in special industries such as construction,
agriculture and the fishing industry, and finally frictional factors usually caused
by job transfer. Of these four types of factor, the natural rate of unemployment
can be considered as being the sum of three of them: structural, frictional and
seasonal unemployment, but not cyclical unemployment. Accordingly, even
though there is no structural unemployment thanks to the achievement of full-
employment, the natural rate of unemployment may be higher than zero due to
the frictional unemployment occurring in the process of job searching.

Through the experience of stagflation in the mid 1970s, the Monetarist view,
which argues the uselessness of an expansionary monetary policy for lowering
unemployment in the long-run, was eventually accepted by the Keynsians who
had insisted on a demand-pull policy based on the classical Phillips curve.
Moreover, the Keynsians then introduced the concept of NAIRU(Non-
Accelerating Inflation Rate of Unemployment), which implies a specific level of
the unemployment rate, a kind of threshold, that does not affect inflation

3) Friedman(1976) objected to the policies of unemployment decrease through the inflation increase by quoting
Abraham Lincoln's famous phrase, "'Y ou can fool dl the people some of the time, and some of the people dl the
time, but you cannot fool al the peopledl thetime."
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changes, neither lowering nor raising, in the short-run.”

The concept of NAIRU is the same as the natural rate of unemployment
because it also means the stable unemployment rate neither increasing nor
decreasing inflation.” However, there are some differences between these two
concepts in that the natural rate of unemployment was originally introduced to
oppose the demand-pull policy admitting inflation rise, while the concept of
NAIRU was coined to support the scope for policy in reducing unemployment in
the short-run.”

Paradoxically, the concept of the natural rate of unemployment, which was
introduced by the Monetarists to explain the uselessness of monetary policy for
lowering unemployment rate, was widely adopted by the Keynesians as policy
index from the late 1970s, interpreting the natural rate of unemployment as a
constraint on the demand-pull policy. That is, the lack of understanding” about
the background of the natural rate of unemployment and the aftermath appeared
in the long run through the monetary policy on unemployment, caused the
following the simple rule of thumb for monetary policy to become widespread:
if the unemployment rate is lower than the natural rate or the real wage rate, the
monetary policy should be tightened, and vice versa.

However, quite a few economists took a negative view of immediate policy
actions on the unemployment gap, because not only is it difficult to estimate the
natural rate accurately, but also there exists uncertainty as to the policy horizon
due to the lagged effect of monetary policy. And moreover, it is difficult to
ignore the ineffectiveness of policy in view of the rational expectations of
economic participants.

4) NAIRU which is a transformation of NIRU(the non-inflationary rate of unemployment) introduced by
Modigliani & Papademos(1975), more clearly represents the relationship between the unemployment rate and
inflation in that the low unemployment rate is related not to higher fixed rates of inflation but to accelerating
inflation.

5) The unemployment rate not accelerating inflation rate (the naturd rate of unemployment) has been usually caled
the non-accelerating inflation rate of unemployment, or NAIRU for short.(Cha& Yoon, 1998, p. 362)

6) That is, as they are edimated under the same assumption despite differences on the use of these indexes, we
define them as 'the natural rate of unemployment' without any distinction between ‘the natural rate of
unemployment’ and NAIRU. For reference, Richardson et al.(2000) identified three different NAIRU concept
which can be distinguished by the time framework to which they relate: the long-term equillibrium
unemployment rate, NAIRU, and the short-term NAIRU.

7) Okun recalls, "It was hard to cast aside atool that had traced the United States record so well from 1954 through
thelate sixties. And it was easy to ignore the Friedman and Phillips attack on the stability of the short-run Phillips
curve, and their prophetic warning (issued at a time when the Phillips curve was still performing admirably) that
the curve would come unstuck in a prolonged period of excess demand. Unfortunately, most of the profession
(including me) took too long to recognize that" (Espinosa-Vega, M. et al. 1997)
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Summarizing the above arguments, the meaning of the natural rate can be
sought from two aspects. Under the short-term horizon, a positive(+)
unemployment gap implies abundant labor supply, so inflationary pressure may
be rarely arise, while a negative(—) gap indicates high inflationary pressure due
to wage increases caused by excessive labor demand. That is, the natural rate of
unemployment is important as the reference index of the unemployment rate.
Therefore, judging from the standpoint of a monetary authority targeting price
stability, the unemployment gap may be useful not only as an index of
inflationary pressure by way of the labor market but also as an index for judging
the effectiveness of monetary policy on the labor market.

On the other hand, in a long-term horizon, a high natural rate denotes the
inefficiency of the labor market, so it brings about macroeconomic inefficiency
by reducing both income and production since a lot of people cannot participate
in productive activities. The frictional factors that induce unemployment have
some positive aspects for the labor market in that they may promote efficient
competition through normal turnover and job seeking. However, the structural
factors exert pressure against the employment of valuable human resources,
therefore policy for the unemployed has to focus on resolving this structural
unemployment problem. Structural unemployment may be caused by various
reasons : skill mismatches in the process of industrial structural changes,
locational mismatches, as well as institutional factors such as 'minimum-wage
laws', imperfect information flows, and sometimes changes of job preference,
etc. The inefficiency of the labor market caused by this structural unemployment
cannot be solved by macroeconomic policies such as demand-pull policy, but by
microeconomic tools. Various microeconomic solutions may be put forward
according to the underlying reasons for the market inefficiency. Technological
unemployment, for example, may be solved by upgrading the high-tech skills of
workers through education and job-training programs.

2. Estinates of the Natural Rate of Uhenpl oynent

The natural rate of unemployment is only a theoretical concept, so it cannot be
directly observed, but just be estimated. We can easily show the relationship
between the rate of unemployment and the inflation rate thorough a simple
scatter diagram. In [Figure 2—1], which shows the trade-off between
unemployment rate and inflation rate, the natural rate of unemployment is
defined as the unemployment rate when there is neither inflationary pressure nor
deflationary pressure, that is, A Ttis 0.
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Fgure 2-1 Rel ati onshi p between the rate of unenpl oynent and i nfl ation difference

A lot of economists have studied the main determinants and estimation
methods of the natural rate of unemployment over the past thirty years, since
Friedman(1968) introduced the concept. The estimation methods can be divided
largely into two categories; regression method and time series analysis method.

First, the regression model for estimating the natural rate of unemployment
can be derived by a "price equation (1)" corresponding to the labor demand and
a "wage equation (2)" describing the labor supply.

Api=a,+DAw+eg, (D
Awi=a,+ D py — But €y ()

The variables, p and w are log transformations of the price index and wages
respectively, and u is a rate of unemployment. Together, a, and a, denote
constants, and &, and &,, represent residuals. If we put equation (1) into equation
(2), the so-called Phillips curve, equation (3), can be derived as follows.

Api=a+DAp,+Pu+eg

o ATi=a+PBu+e& (3)
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Where, a = a, + a., & = &, + &, Tlis inflation. In equation (3), if we assume
that A T¢ = 0, the natural rate of unemployment, u" is expressed in the form of
equation (4), which is the same as the natural rate of unemployment shown in
[Figure 2—1].

u=-7 “)

Furthermore, this estimation method based on a regression model for the
natural rate of unemployment, can be extended to various formulas considering
the lag effects of both unemployment rate and inflation rate, together with
supply shocks such as energy price rise, the change of trade conditions, and so
on. Adding the lagged effects of the unemployment rate on inflation rate, the
estimation model for the natural rate is presented, for instance, as
follows(Staiger, Stock & Watson 1997).

A TE= Bty — u) + Bou—r — u) + VX, + v, 5)
A TEZU+B1ur-1 +B2ut-2+y/Yz+Vt, (6)

where, X is a variable set consisting of the past inflation rate, supply-shock
variable, and so on. From the above two equations, the natural rate can be
derived as u" = —u/(B: + B.). In addition, the above regression method can be
applied to disaggregated approach based on disaggregagted data series. In the
case of a disaggregated approach, the natural rate of unemployment is induced
by estimating the natural rate of each group within the population separately
based on the labor indexes such as the unemployment rate and the economically
active population by age and by gender and then, weighting these by the share of
each group in the labor force (Weiner 1993).

Second, the time series method, such as trend-extracting method and
unobserved component model, also can be applied to estimate the natural rate of

8) The basic idea of the HP-filter isto find a trend that minimizes the weighted sum of two parts; thefirst part isthe
square of the difference between the trend and the real value, and the second part is the square of the variation in
trend values.

Min(3 (- s +A(2[(S-1-5) - (5 - s-1)
Where, y:isred vaue, s trend, and A constant vaue for restricting the variation in trend.
Meanwhile, recently, more advanced models, such as the HPMV (Hodrick Prescott Multivariate) filter method,

integrating the HP-filter and economic equations have been used to estimate the natural rate of
unemployment(Richardson et al. 2000).
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unemployment by focusing on the behavior of the time series itself. The
representative trend-extracting method is HP-filtering.” Next, the unobserved
component model estimates the natural rate in reference to the trend by
combining equations (7) and (8) on the statistical features of unemployment and
equation (9) on the economic relationship between the unemployment rate and
the inflation rate. The model is becoming more widely used nowadays because it
makes it possible to estimate the time-varying natural rate according to the

changes of economic situation by time.”

wo=u +uy (7
u=ui + & ®)
m=a(L) -, + b(L)u, —ul) + c(L)s; + e, &)

In the above equations, u is unemployment, u' the natural rate of
unemployment which is equal to the trend sector of unemployment, u“ the
cyclical element within the unemployment rate, Ttinflation, s the other variable
vectors, a(L), b(L), c(L) the lag operators, e and € residuals.

This method, containing unobserved variables like the natural rate of
unemployment, reconstitutes the model equation as a state-space model, and
estimates the parameter through the MLE(Maximum Likelihood Estimation),
and then reestimates the natural rate according to the procedure of forecasting
and revising each time based on the estimated parameter.'”

In addition, various other methods could also be applied to estimate the natural
rate of unemployment. For example, Mankiw(2000), regarding the natural rate
as the long-term period average of the real unemployment rate, used a moving
average method which calculates a unemployment rate average over around 10
years.

9) Watson(1986) and Clark(1987) introduced the latent component method. At firgt, this model depended only on
datistical features in decomposing the trend and cyclica components. Later, after Kuttner(1994) rebuilt this
model adding economic equations, the latent component model became more popular for estimating trend
factors, especialy these such as potentidd GDP and the natura rate of unemployment.

10) The natura rate of unemployment has been estimated by a process of forecasting and revision procedure each
time. Firg, after estimating the forecast valug(X; |i-1) in time t using the naturd rate in t—1 period, reesimate
thefind vaue(X:|:) for the naturd rate in timet by revising the forecast vaue, and temporary vaue for natural
rate in time t, through reflecting some part of inflation forecast error. In this process, the Kaman Filter is
generaly used when considering theinflation forecast error.
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. Sructural Change of Labor Mirket in Korea

In this chapter, I would like to survey the structural change of the labor market
in Korea by separating the demand and supply side, not only to examine the
underlying causes of changes in unemployment but also to review the important
factors in determining the level of natural rate of unemployment in the Korean
labor market since 1980.

1. Sructural Change of Labor Denand

First of all, it is necessary to review the trend of employment by industry.
[Table 3—1] indicates that the rate of employment growth was sharply blunted
during the period from 1981 to 1985, the third business cycle, and the recent
period from 1998 to 2002. Although the low employment growth occurred
during times of domestic and international shocks such as the oil shock in 1979,
the political and social instability at the beginning of 1980s, and crops failures
etc, the fundamental reason for the flattening out of employment growth may be
attributed to economic structural weaknesses resulting mainly from duplicated
investment in the heavy and chemical industry in the late 1970s. The recent low
growth of employment may similarly be attributed to structural economic
problems accumulated during the high growth period in the mid 1990s, though it
appeared suddenly as a response to the exchange crisis in late 1997.

Looking at the employment structure by industry, the major feature is the
remarkable decrease in employment in manufacturing since 1990. The truth is
that its capacity to absorb has been lowered by the weak competitiveness of the
light industry, the enlargement of facilities investment for manpower reduction
since late 1980s, and employees' avoidance of production work, which was
inferior to office work in terms of working conditions(Han & Lee 1995)."”
However, such manpower reduction due to the development of labor-saving
technology development is not confined to manufacturing. After the currency
crisis, a lot of employees in service industries such as finance and public
enterprises, lost their jobs. The reason why the service sector cut down human
resources may have been attributable, in part, to the structural adjustment in

11) What are termed the 3D industries, which means those that are dirty, difficult and dangerous, have been
suffering from severe manpower shortages since 1990, in Korea, which has resulted in the permission being
given for the use of foreign workers. This phenomenon previoudy emerged in advanced countries such as the
U.S. and those of the E.U including Germany and France in order to dleviate the mismatch between labor
supply and demand.
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those industries due to the currency crisis, but fundamentally it resulted from the
formation of a less labor-intensive working environment supported by the use of
computers and advanced business techniques. Since these changes have also
reflected in the work landscape, the number of semi-skilled workers has been
gradually decreasing.'” The development of labor-reducing technologies and the
‘polarization of job categories' have already become generalized in advanced
countries, and have been pointed out to be the major factors of structural
unemployment rise as well as of the natural rate's increase.

IESCESE Rite of Increase and Share of Rersons of Enpl oyed by Industrial Sector @

(thousand person, %)

1972~75 | 1976~80 | 1981~85 | 1986~89 | 1990~92 2) 2)
1) 1993~97“/1998~2002
(dst cycle)” | (2nd cycle) | (3rd cycle) | (4th cycle) | (5th cycle)
. 2.80 -2.66 -4.23 -2.04 -7.93 -3.04 -1.91
Agriculture etc. 3
(48.5) (38.9) (29.6) (21.4) (15.5) (11.9) (10.7)
Mining & 12.32 6.92 3.58 8.06 0.52 -1.94 -1.13
Manufacturing | (16.8) (22.7) (23.0) @7.7) @27.4) (23.4) (19.8)
. 13.20 6.65 3.54 8.73 0.76 -1.84 -1.09
(Manufacturing)
(16.3) (21.9) (22.1) (26.8) (27.0) (23.2) (19.7)
Service 2.50 7.70 4.97 4.83 7.30 4.92 2.05
(34.7) (38.5) (47.4) (50.9) (57.1) 64.7) (69.5)
(Construction) 10.56 11.23 1.71 6.00 13.99 3.75 -2.22
(3.8) (5.5) 6.0) 6.0) 8.3 9.3 (7.6)
ol 4.13 3.22 1.83 4.07 2.68 2.22 0.95
(100.0) (100.0) (200.0) (200.0) (100.0) (100.0) (100.0)
Employment 11,108 13,184 14,461 16,572 18,581 20,313 21,025

Notes : 1) The officially announced business cycles in Korea, as is published by the National Statistical
Office are as follows.
1st cycle: Mar. 1972~June 1975, 2nd cycle: June 1975~Sep. 1980, 3rd cycle: Sep.
1980~Sep. 1985,
4th cycle: Sep. 1985~July 1989, 5th cycle: July 1989~Jan. 1993, 6th cycle: Jan.
1993~Aug. 1998
2) In order to identify trends in employment after the crisis as an exception, the periods here are
additionally divided to include 1993~97, 1998~2002.
3) The values in () represents the fraction of the employed each industry.
Data : NSO(National Statistical Office)

12) Looking a the work environment during the period from 1993 to 2000 in terms of classification of jobs, jobs
that increased during this period are skilled-jobs such as speciaigts, technicians, quas - peciaists, and service
jobsfor sdlling, and unskilled job depending mainly on physica work, while jobs showing a decrease during the
period are officejobs, agricultural and fishing relating jobs, and machine- operating jobs.

13) Since the NSO revised the |abor Satistics by reflecting both the results of the survey in 2000 as to population,
housing and the change of weight in the economicaly active population, this study uses these revised labor
datidtics.
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In addition, according to increase of the reservation wage due to the rise of
income and education levels, the preferences have been rapidly changing,
resulting in a mismatch between labor supply and demand, which has led to the
rise of structural unemployment. From the late 1980s, the avoidance of 3D
working places in the Korean labor market and the ensuing supply-demand
mismatch did not result in rise of unemployment thanks to favorable economic
conditions and the enlargement of the service industry, but these favorable
conditions no longer applied after the exchange crisis.

Meanwhile, we should not overlook the institutional changes to enhance the
labor market flexibility when considering the causes of the natural rate. A series
of institutional changes were rapidly undertaken after the currency crisis, having
not only a positive effect in contributing to the efficient human resource
distribution, but also a negative effect in raising the instability of employment,
which has been affecting the rise of frictional unemployment.'? Also,
unemployment insurance, which was brought into general effect after the
currency crisis, has had some effect on the increase of the unemployment rate.
There is some evidence that those who become unemployed are more likely to
stay in the labor market due to the inducement of the unemployment insurance.'”

2. Sructura Change in Labor Supply

As the main factors causing fluctuations of the natural rate of unemployment,
changes in the labor force can be also pointed out, besides the structural change
of industry, technological improvement, and so forth, mentioned above. If a
stable labor force having high levels of skill makes up the major part of the labor
market, the unemployment rate may be reduced(Murphy 1998). It is necessary,
therefore, to review the factors of the labor supply affecting the fluctuation of the
natural rate so as to review the trend of the change in the components of the
labor force by status. In other words, skill differences and working activity by

14) The share of temporary and daily workerswas about 51 percent in December 2002.

15) As benefit under unemployment insurance is only available to individuas who keep on searching for work, the
actud rate of unemployment may be higher than would be the case without the insurance. In redlity, searching
the trend of the applicants and recipients, the numbers of both groups are much higher than before expanding the
insurance, which supports the possibility of rise in the unemployment rate owing to the indtitutional change in
unemployment insurance.

<Table> Trend of unemployment insurance applicants and recipients
1997 1998 1999 2000 2001 2002.Jan.~July
applicants 50,991 438,455 327,929 260,407 349,245 177,370
recipients 50,774 434,199 325,220 258,727 347,388 176,496

Source : Yearbook of Unemployment Insurance, National Central Job Information Center
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the gender and age within the population are very important forces in
determining the labor supply. Looking at the trends of the shares in labor force in
Korea by gender and age, it is easy to recognize the severe changes in labor
supply structure over the past two decades. The proportion of males in the labor
force, which stood at 62.5% in 1980, had steadily decreased by as much as 3.9
percentage points to 58.6 percent in 2002, while that of females, which had
stood at 37.5% in 1980, had steadily increased to 41.4 percent in 2002. By age,
there was a remarkable reduction of labor force in their late teens and twenties.
In the case of late teens, the share of the labor force sharply decreased in the
beginning of the 1980s, and has become stable since 1990. In the case of males
in their 20's, the share of the labor force sharply decreased at the end of the
1980s and became stable at the beginning of the 1990s, has again been showing
a sharp decrease since the crisis. On the other hand, the shares of males and
females in their 30's, have steadily increased since 1980.

Econonmical |y Active Popul ations by Gender and Age
)
1980 1985 1990 1995 1997 2002
Males 62.5 61.7 59.5 59.7 59.0 58.6
15-19 years 3.9 2.0 1.3 0.9 0.8 0.7
20-29 years 16.5 16.9 13.9 13.6 12.7 10.6
over 30 years 42.2 42.8 44.2 45.1 45.5 47.4
Females 37.5 38.3 40.5 40.3 41.0 41.4
15-19 years 4.4 2.6 2.1 1.3 1.2 0.8
20-29 years 10.0 11.2 11.3 11.5 11.3 10.4
over 30 years 23.1 24.5 27.1 27.5 28.5 30.2
Total 100.0 100.0 100.0 100.0 100.0 100.0

Data : NSO, KOSIS

For the reason why the Korean labor market shows such dramatic changes on
the supply side, many economists point out the transformation of the population
structure such as the ageing of baby-boom generation,'” the slowdown of the
rate of increase of the population, and so on. Together with this, higher

16) The so-caled baby-boom generation indicates individuals who were born after the Korean War, during
1955~1963, so their age was about 39~47 in 2003. Since members of the generation dways have mgjor share
among the population, the demographic structure has changed in accordance with aging of the baby-boom
generation. For example, in the 1970s, when these generations was in its 10s, the structure resembled '10s > 20s
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education induced by the change of social structure and income improvement,
can be pointed as one of the major factors affecting the change of labor market.
The enlargement of college admission may have induced a decrease of those in
their teens in the labor market during the period of the 1980s, and the
enlargement of graduate admissions and study abroad may have had an effect on
the decreased share of those in their twenties during the 1990s.

Although younger people eagerly want to broaden their work experience
through the first job selection, jobs for them are usually simple and repetitious
work, so the possibility of a job mismatch for younger generations is generally
higher. Because of these frictional reasons for unemployment, the
unemployment rate of younger age bracket is notably higher than any other ages
bracket. These features have been observed in Korea as well."”

This is almost the same in the case of females. Since the working file of
females is notably shorter than that of males, due to child rearing, house work,
and so on, the rate of unemployment is generally higher than that of males.
However, in Korea, the unemployment rate of females is much lower than that
of males, which is the opposite to industrialized countries' case. The reason may
be that Korean women tend to have little inducement to stay in the labor market
because members of the policies to support the unemployed are inferior to
advanced countries and as a result, they show a tendency to exit the labor market
as soon as they lose their jobs.

Accordingly, considering the trend of the changing components of the labor
force in Korea during the period from 1980 to 2002, we guess that the structure
of labor supply has been acting as a factor making for a decline of the
unemployment rate. There are several representative examples to support this.
Firstly, the baby-boom generation, composing the major part of the labor force
has been getting older, which would mean that the labor market has been getting
more stable on the supply side. Secondly, the labor force participation of
females, whose unemployment rate is much lower than males' in Korea, has
been increasing steadily. Thirdly, the younger age groups subject to high
frictional unemployment have a lower share of the labor market. However, it

> 30s > 40s > 50s > 60s’; however in future when these baby-boomers are in their 60s, around 2020, the
demographic structure will be an inverted pyramid resembling '60s > 50s > 40s > 30s > 20s > 10s, and will
enter the ultra-aging society, which means the share of people over 65 years old will be over 20 percent, by
around 2026.

17) Interestingly, both males and females show the same pattern in the level of unemployment rate such like '10s >
20s> 30s>40s>50s> 60s . The reason of this phenomenon may be that the older are workers, the gregter their
job stability and the lower their job mobility, mainly dueto progressin job skills.
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Fogue 31 Trend of Uhenpl oynent rate by Gender and Age
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seems hard to expect that the labor supply side will continue to be a factor
making for a decrease of unemployment, if we consider the limit to the younger
age groups' exit from the labor market, the reduction of the stable labor force
due to the progress of the aging of society, and so on.

.Estinates of the Natural Rate of Unenpl oynent
and Its Wsef ul ness

1 Estimates of the Natural Rate of Uhenpl oynent

In this section, using regression and time-series analysis methods, we estimate
the natural rate of unemployment and evaluate which series is more useful in
respect of fitness and forecasting power for inflation.

According to the analysis of the previous chapter, as the Korean labor market
revealed severe structural changes, it is very meaningful to reflect these
structural factors of the labor force when estimating the natural rate. Therefore,
it would be appropriate to invoke Weiner(1993) which is able to consider the
labor market features by age and gender. For more information, a latent
component model, with which it is possible to estimate the time-varying natural
rate by updating new information by time, is also applied. The sample period is
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from 1980.0 to 2002.00 .

A. Natural rate of unemployment using a regression model

For estimating the natural rate by taking into account the general structural
changes in the labor force, it is necessary to follow a two-step estimation
procedure: first, estimate each group's natural rate reflecting the labor market's
structural and institutional changes, and second, estimate the overall natural rate
by considering the change of the labor market's supply side, that is, the
composition of labor force by each group.

(1) Natural rate estimates by gender and age

As regards periods of structural changes as in 1987 and in 1998 in Korea'?, it
is reasonable to divide the sample period into three periods, namely 1980~86,
1987~97, 1998~2002, to consider the labor market's structural and institutional
changes.

Each group's natural rate by gender and age can be estimated as follows : first,
estimate the natural rate of a reference group based on the equation between
unemployment and inflation rate. Second, estimate the natural rate of the other
groups using the relationship between the unemployment rate of a reference
group and the others.

In order to get the natural rate of the reference group, we need to choose a
reference group, and then estimate the Phillips curve of the group. Accordingly,
in this research, we select the group of men aged 35~39, as the reference group,
who are regarded as the most active job-searching group.'”*”

Equation (10) is the Phillips curve which shows the relation between inflation
and unemployment. Where, Tt represents the inflation rate’” and u™ is a
seasonally adjusted unemployment rate of a reference group. X, which subtracts

fundamental inflation from overall inflation rate, is a variable for reflecting the

18) According to the results of Perron’s unit root test, from which it is possible to judge the time of astructural bresk
through the lowest t-statigtics, the Korean labor market seems to have experienced structural bresks around
1987 and 1998.

19) Weiner(1993) selected married men as areference group.

20) The labor-relating features of the reference group are as follows. First of dl, this group shows the highest
participation rate in the labor market of any group. In addition, the unemployment rate of this group is more
likely to have a high level of volatility which may mean that the labor market information of the group is the
mogt reliable to reflect the market conditions. Conversely, the same age group of women shows a very low
participation rate and avery low level of unemployment rate with week volatility(Refer to [Appendix 1]).

21) As a proxy variable, we used the change over the previous quarter of the seasondly adjusted CPI(Consumer
Price Index).
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supply shock such as the price fluctuation of energy and agricultural products.
And, this equation includes the restriction, ) a; =1, for considering the inflation
stabilization condition.””

M-

T=Y+3 QuTi + 3 Bul + 5X, + & (10)
=)

[Table 4—1] shows that the relationship between inflation and unemployment
rate is significant, though the coefficient value is not so high. The sign of
unemployment rate is negative(—) during 1980~86, 1998~2002, which
corresponds to theoretical relationship, that is, the trade-off relation between
inflation and unemployment rate. However, during 1987~97, the traditional
Phillips relationship is no longer effective. This phenomenon also appeared in
[Appendix 3], on scatter plots using annual data which is roughly showing the

relationship between unemployment rate and inflation rate.””

Estination Results of Fhillips Gurve for Reference Goup

1980.0~1986.0 1987.0~1997.0 1998.0~2002.0
consiant 0.02(17 -0.0082 0.0161
@.37Y (-1.89%) (2.04%)
inflation 3 -5 1.0 1.0 1.0
-0.0066 0.0046 -0.0047
unemployment rateo-1 (-1.729 (1.94%) (-2.60%)
supply shock 0.70 0.67 1.53
(0.94) (2.67%) (2.65%)
R? 97.9 89.2 91.3
D.W. 1.7 2.2 2.0
g™ 3.18 1.79 3.46

Nates : 1) The values in () are t—values, and *, ** mean that the coefficient is significant at the 10%,
5% significance levels.

22) In addition, even though | analyzed with another revised model(below (10)') in order to reflect the economic
shock in late 1997 by adding dummy variable into the model (10), the estimation results, in terms of fitness and
the significance of coefficients, are less satisfactory than those of model (10).
n:v+fo&m_i+zq[3,- W+ OX + A Dummy + & (20y

i=1 Jj=0
_r1,1998.0 ~1998.00
Durmy _L 0, other periods

23) Furthermore, the positive relation between inflation and unemployment rate still continues even when
considering other independent variables such as housing prices, rents, etc. The reason may be that inflation,
during 1987~97, was influenced largely by the price stabilization policy, and the labor market aso did not
operate on market principle dueto rigidities.
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Meanwhile, as the coefficient of the supply shock has positive sign and is
significant as well, it is thought that supply shock was important factor to
inflation variation during the overall sample periods. In particular, since its
coefficient after the exchange crisis is much higher than those of other periods,
the supply shock may have greatly affected on the price fluctuation during the
period of the latest crisis.

Through the estimation results by way of equation (10), it is possible to derive
the natural rate of the reference group, which is expressed as equation (11), if we
assume that the estimation coefficients are stable.

o -y
u ZBJ' (11)

According to equation (11), the natural rate of the reference group in Korea is
estimated to be 3.2 percent from 1980 to 1986, and 1.8 percent, and 3.5 percent,
during periods 1987~97, and 1998 ~2002, respectively.

Next, in order to estimate the natural rates of the other groups, it is necessary
to introduce some relationship between the reference group and the others such
as that below (12). The background idea for this equation is a phenomenon that
shows some consistent patterns in the unemployment gap among groups as in
[Figure 3—1] (Weiner 1993).

W =Y+ 3OS +pu" + € j=lun (12)
i=1

In equation (12), u™" represents the natural rate of the reference group made up
of 35~39 years old men, and «’ the unemployment rate of each five-year age
group divided by gender. That is, we separate groups into men and women at
intervals of 5 years, for example, 15~19 year old men, 15~19 year old women,
20~24 year old men, 20~24 year old men, and so on. And S, S,, S5, are dummy
variables for seasonal adjustment of u’, u™".

Accordingly, the equation for the natural rate of each group can be derived by

—mm

substituting the natural rate of reference group, #™”, and smoothing a seasonal

factor of unemployment.**?

24) Because of the seasonal factor, the natural rate of the 1<t quarter isY +01+p @™, and of the 2nd quarterY +
52+ @™ of the 3rd quarter Y +°8 3 +p [T™, and of the 4th quarter Y +p @™ Asaresult, the natural rate

after removing the seasond factor by averaging the congtant termsbecome Y + (5 1+ 2+ 0 3)/4.
25) Refer to [Appendix 2] for the naturd rate of unemployment by gender and age.
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17]' :Ay + w + Ap ﬁmm (13)

(2) Overall natural rate of unemployment integrating the changes in
the labor force

Next, based on the natural rate by gender and age estimated above, we expect
to derive the overall natural rate in consideration of the composition change of
the labor force. Equation (14) is a equation to estimate the overall natural rate
using the economically active population by each group as weights.

i

al=ya ) (14)

e,

i

ML iMe

i=1,..,1n,t=1980.00 ~2002.00

where %' is the natural rate of i group and e, and 5 e’ represent the economically
active population of i group at time t and the overall economically active
population at time ¢, respectively. The natural rate derived from equation (14) is
[Figure 4—1].¢

Fgue 4-1 The natural rate of unenpl oynent by regressi on nodel using di saggregat ed data

%)

LU
1983 1986 1989 1992 1995 1998 2001

—— © unemployment rate, ----: natural rate of unemployment

26) For smoothing the natura rate of unemployment during the period of structurd bregk, | adjust the estimated
natura rate of unemployment at thetimein the form of an equally increasing or decreasing rate.
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B. Time-varying natural rate estimates using the latent component
model

For estimating the natural rate by Kuttner(1994)'s latent component model, we
need to set up the behavioral equation of the natural rate presenting the statistical
relationship and inflation equation the presenting economic relationship. First, it
is supposed that the natural rate U” follows a random walk process. Next,
inflation is assumed to be determined by the unemployment gap(unemployment
rate-natural rate), past inflation, and supply shocks. That is, this equation has
been constructed on the idea that inflation effects through the labor market are
decided by the unemployment gap reflecting the business cycle.

l]tT: thT—1+£t (15)
= T4+ A(L) (U, — Uy + B(L) T, + C(L)X, + e, (16)
f—
Bi=1- 3B, &~N0,~a),e~N0,0?)
Jj=1

Here, U is unemployment rate using the average unemployment rate of overall
industry as a proxy variable, and U is its natural rate. And, Ttis the inflation rate
from the CPI, and X is a supply shock. The proxy variables for mand X are the
same as in the previous regression model. A(L), B(L), and C(L) are the
polynomial equations composed of the lag operator and their lags are appointed
by 2, 4, 1 respectively in consideration of the statistical significance of the
coefficient and model stability. The sample period of this model is from 1980.[]
to 2002.00 .

Meanwhile, we have exogenously endowed the standard deviation of a error
term in the behavioral equation, following the idea of Gordon(1997). Because
this error term decides the fluctuation of the natural rate, when O; is zero, the
natural rate is constant during the sample periods and the larger is G, the larger
1s the fluctuation of the natural rate we estimate. In addition, for inflation
stability, we add the restriction, Y B, = 1, to the equation.

Estimation results and estimates of the natural rate®”

can be seen in [Table 4—
2] and [Figure 4-2], respectively. Judging from these results, because signs of
the estimate equation correspond to theoretical signs and the significances are

also generally satisfactory, we can conclude the estimation model is acceptable.

27) Thenatural rate of unemployment isthe result of using aKaman smoother.
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Estination resuts of the |atent conponent nodel ®

Variables coefficient t-value?
A -1.0829 -5.352**
A 0.3315 1.387*
B 0.7891 2.238**
B 0.0075 0.020
Bs 0.3813 1.496*
n 0.1299 0.156
C 1.3494 8.491**
G 0.6016 5.964*

Notes : 1) These results are based on the assumption that the standard error of natural rate equation, ¢,
is equal to 0.4.
2) *, ** means that the coefficient is significant in 10%, 5% significance level, respectively.

Fgue 4-2 Trend of natural rate of unenpl oynent estinated by the |atent conponent nodel

*)

8
7 L
6 —
5 L
4 |
3 —
2 [ ~
1 L ]
1983 1986 1989 1992 1955 1998 2001
: unemployment rate, ____ : natural rate of unemployment

The trend of the natural rate estimated by the latent component model is
similar to the series estimated by the regression model, though the fluctuation
patterns of two series show a slight difference. Summing up the results of the
scatter plot and two estimation methods(see [Table 4—3]), the natural rate in
Korea, had been running at about 4 percent from 1983 to 1986 and declined to
2.5 percent from 1987 to 1997, but after a sharp rise due to the currency crisis in
late 1997, it showed a more stable pattern, moving at around 3 percent in 2002.
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Table 4-3 Gonpari son of Estination Results

00
1983~86 1987—97 1998—~2001 1998 1999 2000 2001 2002.0~0

Natural rate of
unemployment
scatter plot around 4 around 2.5 - - - - - -
regression 4.1 2.5 3.6 3.6 36 35 35 3.4
latent component 3.8 2.3 4.2 47 53 43 34 3.0
R 3.9 2.5 4.9 6.8 6.3 41 37 3.0
unemployment

2. Examnation of Wseful ness of the Lhenpl oynent Gap

Now, we intend to evaluate the natural rate estimates through unemployment
gap, which is the deviation of unemployment from its natural rate, in the light of
the reasonability as an inflationary pressure index. In other words, we are
planning to compare the usefulness of the estimated unemployment gaps in
respect of both the fitness of inflation behaviour and forecasting power of
inflation. Together with this, it would be meaningful to examine the lag structure
and asymmetric effect of the unemployment gap on the inflation rate in terms of
the monetary authority's decision.

First of all, we set up the inflation forecasting model as below, with
independent variables such as past inflations, unemployment gaps, and supply
shock variables. The lag of independent variables was selected through the
general to specific method.

= a10+§ Blin—i+zq 0 NGAP,_;: + oy X, + &, (17)
i=1 =0

As a proxy variable for the inflation rate, T;, we have used two series; the one is
the inflation rate over the previous quarter, and the other is the rate over the
same quarter of the previous year. NGAP indicates an unemployment gap, and is
denoted as NGAP1 when using the unemployment gap from the regression
model and as NGAP2 when using the unemployment gap from the latent
component model. For the variable of X, the difference between overall inflation
and the underlying inflation rate was used. Therefore, considering all possible
combinations, there are six estimation models to use for comparing the
usefulness of the two series unemployment gaps. The sample period is during
1983.0 ~ 2002.00 .
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Meanwhile, we intend to use Theil's inequality coefficient as fitness test
statistics. Tt, Tt represent the fitted value and the real value respectively. Since
the range of Theil's value is 0< U< 1 and U=0 means Tt = Tt, the nearer U is to
zero, the greater the forecasting power.

U= (18)

1 2 1 I o
/T, ﬁ*/TZI"f

[Table 4—4] show the estimation results of the inflation forecasting model.
According to these results, the model's explanatory power, judging from
adjusted R’, is much higher when considering the unemployment gap than
without it, in any episode of inflation. In particular, judging from adjusted R* and
Theil's inequality coefficient, the unemployment gap through the latent
component model is more powerful than that of the regression model.

Estination Results of Inflation Forecasti ng Mdel
Table 4-4 (1983 -~ 2002 )

~ |-

M~

1

inflation rate over previous quarter inflaion rate over same quarter last year
0-1% 0-2 0-3 0-1 0-2 0-3
El ? - - ’ - - ’ - - - L] - - ’ -
(0,97 (p=3) (p=3.9=1) (p=3,0=2) (p=5 (p=5.0=4) (p=5.0=4)
constant 0.39 0.50 0.26 0.40 0.32 0.26
(2.82%? (3.92%) (2.36™) | (1.66) (1.31) (1.29)
irflaion 0.59 0.54 0.82 0.89 0.91 0.98
(5.57") (5.58") (9.55%) | (18.93%)  (18.98™)  (23.72%)
unemployment gap _ -0.24 -0.50 _ -0.20 -0.92
(-4.16%)  (-6.12* (-1.989  (-6.06™)
supply shock 1.11 1.11 1.09 1.22 1.28 1.26
P (7.507) 8.31%)  (9.55%)  (5.70%) 6.39%)  (7.42)
D.W. 1.71 1.81 2.00 1.71 1.92 2.13
R? 0.51 0.60 0.76 0.87 0.87 0.92
The!;!;‘;gﬁf’“y 0.211 0.182 0.138 | 0.076 0.064 0.057

Notes: 1) Models0 -2 and 0 -2 use the unemployment gap from regression, while models0 -3 and0 -3
use those of the latent component method.
2) Notifying in Eq. (17), p, g indicate the maximum lag of inflation and unemployment gap, respectively.
3) The values in () are t-value, and *, ** mean that the coefficients are significant in 10%, 5%
significance level, respectively.

Next, in order to examine the usefulness of the unemployment gap in future
inflation forecasts, we will check the forecasting power of each unemployment
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Gonpari son of Forecasting Power
1250 (1997 ~ 2002)

inflation rate over previous quarter inflation rate over same quarter last year

(.0 0-1 0-2 0-3 0-1 0-2 0-3
(p=3) (p=3,9=1) (p=3,0=2) (p=5) (p=5,9=4) (p=5,9=4)

1997 0.17422 0.18705 0.16337 0.06564 0.08569 0.05450
1998 0.39872 0.45863 0.13021 0.11095 0.18999 0.09920
1999 0.37738 0.55078 0.46189 0.59394 0.68262 0.77628
2000 0.22259 0.26029 0.23413 0.14478 0.14706 0.16136
2001 0.20797 0.22056 0.14696 0.09037 0.08851 0.08533
2002 0.14410 0.16216 0.05380 0.12532 0.12939 0.08152

Notes : 1) The shaded parts represent that Theil's inequality coefficient is the lowest.
2) Notifying in Eq. (17), p and q indicate the maximum lag of inflation and unemployment gap,
respectively.

gap during the period from 1997.00 to 2002.0 using the above forecasting
model and equation (17). Where the forecast model has been used the estimated
results under the same independent variables and lag structure are as those of the
above model during 1983.00 ~1996.00 periods. See [Table 4—5], the forecast
values using the unemployment gap estimated by the latent component model
are superior to that of regression model except for 1999 and 2000.*®

As [Figure 4—3] represents the forecast results during from 2001.00 to 2002.0
periods, we know that the forecast value using the unemployment gap of the
latent component model has approximately followed the real inflation, as well as
the turning point of the real value.

And now, it would be informative to grasp the spillover effect of the
unemployment gap on inflation through an impulse-response experiment based
on VAR(Vector Auto-Regression) model.”” [Figure 4—4] shows the spillover

28) The inflation forecast errorsin 1999, 2000 are much greater in al forecasting models. The reason may be that
not only was economic uncertainty very high, but aso some inditutional changes such like the introduce of
inflation targeting seemed to be a work. Meanwhile, the order of forecasting power is the same in case of
changing the period of estimation model.

29) The VAR mode contains only two variables, inflation rate and unemployment gap, and adds supply shock asan
exogenous variable. The time lags are 4 quarters, and the order of variablesisinflation first, unemployment gap
next.

» q

1 = am+z BIIT[-,J"Z 0.NGAP_ + o X, + &,
= j=1
V4 q

NGAP, = 0k t+ z Bz,n—, + Z 0. NGAP_, + 0. X, + &,
i=1 j=

Where, Ttis inflation, NGAP unemployment gap from latent component model, and X supply shock. The
estimation period isfrom 1990.0 to2002.0 .
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Figre 43 Inflation Forecast
(00 ~2002 )

<inflation rate over previous quarter>

1.50

1.25

1.00|

0.75

0.50

0.25 ‘ ‘
2001.0 2002.0

— inflaion,  ------ forecast(d -1), —— forecast(U -2), forecast( —-3)

5.0

45 |-
4.0 -
35 |-
3.0 |-
25 |-
2.0 |-

1.5 | | |
2001.0 2002.0

— inflaion, ~ ------ forecast(0 -1), —— forecast(U -2), forecast((] -3)

effect of the 1 percent point shock in unemployment gap on inflation. Seeing the
impulse response results, the shock of the unemployment gap on inflation
reaches its highest level after 3~5 quarters, and the effects disappear after 3
years. The effect of the unemployment gap on inflation can be also confirmed
through the cross-correlation coefficient between the two variables. As in
[Figure 4—5], the negative correlation between the unemployment gap and
inflation is the highest after 3 and 4 quarters, and this relationship becomes
extinct after 12 quarters(3 years).

Lastly, we need to examine the asymmetric effect of the unemployment gap on
inflation. If the unemployment gap affects inflation with a different scale by
each business cycle phase, it would be possible to augment the forecasting
power by reflecting asymmetric behaviors of the unemployment gap. In order to
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Fgue 4-4 Response of Inflationtoa -1 Percentage Point Shock of the Lhenpl oynent Gap
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Note: Cross - correlation between unemployment gap(t-i) and inflation rate(t), where, i=0, 1, 2, ... , 12

measure inflation effect differences according to positive or negative
unemployment gaps, we set up a model as in equation (19) which divides the
unemployment gap according to its sign. The unemployment gap is the value
from the latent component model.

P q
TE=0p+ > Blin—i +3 51;‘(D+r + D7) NGAP,-; + 0, X, + €, (19)
i=1 j=0
P q q
=0+ Y BuTh-i +Y 0" \NGAP',_, + > 0 NGAP _; t oy X, + &,
i=1 =0 j=0
Where, D" is 1 when unemployment gap is positive(+), and 0 in other cases

D~ is 1 when unemployment gap is negative(+), and 0 in other cases
NGAP" is the value of the unemployment gap when it is positive(+),
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and 0 in other cases
NGAP" is the value of the unemployment gap when it is negative(+),

and 0 in other cases
Seeing the estimation result(See [Table 4—6]), the coefficient of the negative
unemployment gap is three times larger than that of the positive unemployment
gap. As it means that the effect of the negative unemployment gap on
inflationary pressure are about 3 times higher than the effect of the positive
unemployment gap on deflationary pressure, it can be interpreted as showing
that the authority should be much more careful when the unemployment gap is

negative.

T e 4.6 Bfect of Positive(+) and Negative(-) Uhenpl oynent Gap on Inflation
(2983 ~2002. )

positive(+) negative(+)

constant  NfABON  nempioyment unemployment supply . R2
-5 shock
98P ~4 9aPu-~4
over
previous 0.18 0.82 -0.42 -1.51 1.09 1.95 0.78

e e (159 (0857 (4757 (-3.94%)  (10.37%)
Innation

rate
0\:;: afg:‘e —0.24  1.00 -0.81 —2.96 1.19 s04 0.3
ostyew (01D (25377 (4367 (2857  (6.707)

Note : 1) The values in () are t-value, and *, ** mean that the coefficients are significant at the 10%,
5% significance levels, respectively.

Goncl usi on

This paper has examined the usefulness of the unemployment gap as an
inflationary pressure index in Korea. It also introduced and applied various
methods of estimating the natural rate of unemployment.

First of all, as estimation methods for the natural rate of unemployment, we
applied the regression method using disaggregated data and a latent component
model using aggregated data. The former has the merit of being able to estimate
the natural rate properly reflecting the labor supply-demand structure in Korea,
while the latter has the merit that is able to estimate the time-varying natural rate
reflecting the economic changes by each time - period.

According to estimation results, the estimates of the natural rate of
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unemployment in Korea were running at about 4 percent from 1983 to 1986, and
declined to 2.5 percent from 1987 to 1997, but after a sharp rise due to the
currency crisis in late 1997 it has shown a more stable patten, moving around
3% in 2002. Judging from the abrupt change of the natural rate after a domestic
or overseas shock, the Korean labor market seems to be very vulnerable to
economic shocks. One of the major factors causing the weakness of labor market
might be pointed out as its rigidity, which did not allow it to keep pace with the
rapid industrial structural changes. The troubles caused by labor market rigidity
are expected to be largely solved thanks to the structural and institutional
improvements after the crisis. However, since job polarization and labor-saving
technology development are gradually becoming widespread in Korea, the
possibility of structural unemployment is expected to be much higher.

Secondly, according to the estimation results for testing the usefulness of the
unemployment gap, which is the deviation of the unemployment rate from its
natural rate, inflation models with the unemployment gap as an independent
variable are superior to models without it in terms of model fitness. Furthermore,
the unemployment gap estimated using a latent component model is more useful
in inflation forecasting than that estimated from a regression model.

Lastly, the diffusion effect of the unemployment gap on inflation is the highest
after 3~5 quarters, and the effect disappeared after 3 years. Regarding the
asymmetric effect of the unemployment gap on inflation, the magnitude of a
negative unemployment gap is, also, three times as large as that of a positive
unemployment gap.
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Appendix 1. The Rate of the Economically Active Population and
nemployment of 35~39 Year Old Men

<The Variation Trend of Two Indexes>
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Appendix 2. The Natural Rate of Unemployment by Gender and Age
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<The Trend of Two Indexes>
1980 1985 1990 1995 1997 1998 1999 2000 2001
Economically
Male e Popuion 973 965 97.0 97.0 97.0 963 96.1 957 952
Ui S 48 32 17 17 18 61 52 35 33
Rate
Femae  Economicaly 53.1 529 57.9 59.2 60.4 585 587 59.1 59.5
Active Population
ggfemp'oymem 15 10 08 08 18 47 44 25 22

Male
15~19 13.31 9.89 13.94
20~24 11.68 9.15 12.12
25~29 6.39 4.78 6.70
30~34 3.54 2.21 3.82
35~39 3.18 1.79 3.46
40~44 3.03 1.74 3.30
45~49 3.12 1.64 3.45
50~54 2.91 1.52 3.22
55~59 2.52 1.20 2.82
over 60 1.02 0.50 1.12
Female
15~19 10.27 7.97 10.67
20~24 6.46 5.08 6.68
25~29 2.43 1.73 2.56
30~34 1.63 0.89 1.77
35~39 1.49 0.72 1.64
40~44 1.45 0.67 1.60
45~49 1.10 0.51 1.23
50~54 0.94 0.29 1.08
55~59 0.68 0.27 0.75
over 60 0.28 0.10 0.33

Sources : NSO, KOSIS DB
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Appendix 3. Scatter Plot of the Unemployment rate(u,-;) and Inflation
Variation(A )

(1980 ~ 2001)
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