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ABSTRACT

The monetary model suggests that nominal exchange rates between two countries will be

determined by important macroeconomic variables. The existence of a cointegrating relationship

among these fundamental variables is the backbone of the monetary model. In a recent paper,
Rapach and Wohar (2002, Journal of International Economics) advance the literature by testing for
linear cointegration in the monetary model using a century of data to increase power. They find
evidence of cointegration in five or six of ten countries. We extend their work to the nonlinear

framework by performing threshold cointegration tests that allow for asymmetric adjustments in two

regimes. Asymmetric adjustments in exchange rates can occur, for example, if transactions costs are

present or if policy makers react asymmetrically to changing fundamentals. Moreover, whereas

Rapach and Wohar (2002) found it necessary to exclude the relative output variable in some cases to

maintain the validity of their cointegration tests, we can include this variable as a stationary covariate

to increase power. Overall, using their same long-span data, we find more support for cointegration in

anonlinear framework.
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above papers.

To perform our empirical tests, we first consider the ordinary least squares based
autoregressive distributed lag (ADL-OLS) threshold cointegration test developed by
Li and Lee (2008). We utilize two different threshold effects hypothesized to arise
from asymmetric policy responses and/or transactions costs. In particular, we
consider threshold models where adjustment to the long-run equilibrium can
depend on the level or change in the deviations from the long-run equilibrium.
Moreover, in some countries, the nominal exchange rate and the relative money
supply series are each I(1) while the deviation in output series is 1(0). While RW
(2002) omit the output deviation variable in these cases, we want to include this
variable as a stationary covariate in our cointegration tests to increase power. In
these cases, we utilize the instrumental variables based autoregressive distributed
lag (ADL-IV) threshold cointegration test as suggested in Enders, Im, Lee and
Strazicich (2009). The ADL-IV threshold cointegration test is well suited to this task,
since the test statistics are unaffected by including stationary covariates.?

Our data set is the same as in RW and consists of over 100 years of annual data on
nominal exchange rates (foreign currency per U.S. dollar), national money supplies
relative to the U.S. money supply, and real GDPs relative to the U.S. real GDP for
fourteen industrialized countries. > The nominal exchange rate series come from
Taylor (2001). The money supply and real GDP data come from Bordo and Jonung
(1998) and Bordo, Bergman, and Jonung (1998), respectively. The specific sample
periods for each country are reported in our Tables below. Using a long-span data
set has the distinct advantage of potentially more observations in each regime and
greater power in inference tests. Overall, we find greater support for cointegration
in a nonlinear framework as compared to the linear tests. Combining results, we
reject the null of no cointegration (in at least one regime) in 8 of the 10 countries
examined. These findings provide new support to the growing number of papers
by Taylor and Peel (2000) and others who find more support for the monetary model
in a nonlinear framework.

The remainder of the paper proceeds as follows. In Section 2, we briefly
describe the monetary model and our test methodology. In Section 3, we discuss
our empirical findings. We summarize and conclude and Section 4.

2 The presence of stationary covariates can pose a problem in existing tests for nonlinear cointegration;
see, for example, the papers by Bec, Ben Salem, and Carrasco (2004), Kapetanios, Shin, and Snell (2006),
Kapetanios and Shin (2006), and Spagnolo, Psaradakis, and Sola (2005). In our analysis of the monetary
model the output gap can be a stationary variable. While we want to include this fundamental variable in
our cointegration test to increase power, including stationary covariates in these existing tests will induce a
nuisance parameter problem that makes the test statistic dependent on the unknown parameter indicating
the signal-noise ratio. As such, these tests are less suitable in our applications. In work not reported
here, we additionally examined the monetary model by using the ECM-IV threshold cointegration test as
suggested in Enders, Lee, and Strazicich (2007). While the ECM-IV test has similar features as the ADL-IV
test, we obtain more rejections of the null using the ADL-IV tests so omit the ECM-IV test results in this
paper.

3 We thank David Rapach for generously providing the data.
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|l . Monetary Model and Testing for Threshold Cointegration

The monetary model can be described by:

er= fo+ fu(m* —my) + (v —yi) + vy, )

where ¢ denotes the nominal exchange rate (foreign currency per unit of domestic
currency), m* denotes the foreign money supply, m denotes the domestic money
supply, y* denotes the foreign country output, y denotes the domestic country
output, and f is a time subscript. The United States is the domestic country in each
case and all variables are in natural logarithms.* If e, (m* —my), and (y:* —y;) are
each I(1), then the long-run equilibrium condition implies that these variables are
cointegrated and v; = e; -0 - fi(m* — my) - Po(y:* — y:) will be a stationary process.?

While the ADL-OLS threshold cointegration test can have greater power than the
ADL-IV test, the ADL-OLS based test has nonstandard distributions that depend on
the nuisance parameter when stationary covariates are included. In contrast, the
ADL-IV threshold cointegration test is invariant to nuisance parameters in such cases.
Therefore, in countries where y* - y, e, and m;* — m; are nonstationary, we will utilize
the ADL-OLS threshold cointegration test. Then, in countries where y* —y is
stationary, while e and m,* — m; are nonstationary, we will utilize the ADL-IV test.
The ADL-IV based test is well suited in this case, since the same standard normal
critical values can be adopted with stationary covariates in the testing equation.

The nonlinear specification of the monetary model in the ADL threshold
cointegration test can be described as follows: ¢

4 In a strict theoretical framework, the monetary model in (1) predicts that f1 = p1 and B2 < 0.
However, imposing these restrictions is not necessary in our tests for threshold cointegration and may lead
to bias test statistics if these restrictions do not strictly hold in practice. As such, we prefer to refrain from
imposing any restrictions on these coefficients in our tests. We thank an anonymous referee for bringing
this to our attention.

5 We note that the model in (1) is one version of the monetary model of exchange rates and there are
other versions that have been proposed. In particular, the model in (1) assumes flexible prices and was
originally suggested by Frenkel (1976) and Mussa (1976). In this paper, we focus only on the model in (1)
since this model has been most often examined in the literature with cointegration tests.

¢ We allow for threshold effects in the short-run dynamics of the cointegrating model. As an
anonymous referee correctly notes, allowing for threshold effects in the cointegrating vector would be an
alternative way to capture different regimes in the long-run dynamics. However, allowing for a threshold
effect in the long-run cointegrating vector is beyond the scope of the present paper. Instead, we follow
the common approach taken in the literature on threshold unit root and cointegration models and allow
for threshold effects only in the short-run dynamics; see, for example, the papers by Balke and Fomby
(1997), Enders and Siklos (2001), and Hansen and Seo (2002), among others. Presumably, it can be
possible to allow for threshold effects in both the long-run and short-run dynamics, but we leave these
issues for future research.
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Ae =1, [p1 e;-1traj (m[*—m[)+ag(y;* — V) +biAlmy* — m,) + DAy — )l
+(1-1) [p2 e 1+ c1(my—m,) +co(y—y) +diAlmy—my) + Ay, ]
+14. 2

Lags of Ae, A(m¢*— my), and A(y:* — y;) can be included as necessary to correct for
serial correlations. There are clear advantages to using ADL models; see Li and Lee
(2008), and Enders, Im, Lee, and Strazicich (2009) for more details.

Following these methods, we consider two threshold indicators. The first is the
so-called threshold autoregressive (TAR) model:

L=1ifet_121and1f=0ifet.1<t, (3)

where  is the threshold value. The second threshold indicator is the so-called
momentum threshold autoregressive (M-TAR) model:

L=1if Aesa=tand [; = 0if Aer 1 <. (4)
We test the following null hypothesis in each case:
Ho: p1=0and p2=0 vs. Hi:p;<0and/or p,<0. )

Thus, under the alternative hypothesis the deviation from the equilibrium will be
stationary in at least one regime. We transform the threshold parameter into its
percentile and determine this value by minimizing the sum of squared residuals.
Specifically, since the threshold parameter cannot be greater or less than the
maximum or minimum value of the threshold variable, we first sort the threshold
variable e.; into e.1*, which takes the ordered values of e.; from the minimum to
maximum value of e.;. Then, we consider the following transformation scheme:

Li=1g_, 2z7)= I o'T 71/26:71 “>o T "¢ )=1( o'T 71/28:71 > c¥), (6)

Sl —1/2
where ¢* = o 1 '

T1E(Q e1)> Next, we let et_l*(f)= c* be the c-th percentile of the empirical

is the normalized threshold parameter and o2 =

distribution of e.r", such that P[o'T 71/26:_1 <c=Plc’'T 71/26:_1 < et_l*(r)] =

As a result, the threshold parameter tis transformed into a percentile parameter ¢
defined over the interval 0 and 1, and the asymptotic distribution of the
corresponding threshold tests will depend only on the percentile parameter c. We
can therefore provide critical values based on the percentile parameter defined on
the interval between 0 and 1, rather than on a real value that can potentially vary
over - to +w. We estimate the threshold percentile parameter by a grid search to
find the value of e.1 (or Ae.1) that minimizes the sum of squared residuals from the
regression. For the grid search procedure, we use each value of the sorted data of
er1 (or Aesq) from the minimum to maximum value, while trimming values at the
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<Table 1> ADL-OLS Threshold Cointegration Test Results,
Ii=1if Ae;s=tand I =0if Aep <7

Country Pl ) Wald threshold percentile lag
Australia (1880~1995) 0019 | 0320 5.552 -0.055 0.147 0
Belgium (1880~1989 -0.143 | -0.037 | 31.292*** 0.085 0.773 0
Canada (1880~1995) -0.315 | -0.079 | 39.505*** 0.000 0.526 0
France (1880~1989) -0.145 | -0.094 | 26.854* 0.073 0.688 0
Italy (1880~1995) -0.239 | 0124 | 69.056*** 0.104 0.853 0
Spain (1901~1995) -0.185 | -0.193 | 36.351*** 0.061 0.691 0
Switzerland (1880~1995) | 0.058 | -0.049 15.851 0.046 0.854 0
UK (1880~1995) -0.128 | -0.086 | 30.427** 0.082 0.853 0

Note: The Wald statistic tests the null hypothesis of no cointegration in two regimes (p1 = p> =0). All
models include a constant term without trend. Critical values come from Table 1 in Li and Lee (2008) for
the Boswijk version of the ADL-OLS threshold cointegration test with n = 2 conditioning variables. The
percentile threshold value was determined by minimizing the sum of squared residuals. * **, and ***
denote rejection of the null of no cointegration at the 10%, 5%, and 1% levels of significance, respectively.

lower and upper 10% of the data. Chan (1993) showed that this type of procedure
can estimate the threshold consistently under the null and alternative hypotheses.
The threshold parameter estimator is super-consistent under the alternative,
implying that the estimated value is expected to converge to its true parameter value
more quickly under the alternative hypothesis than under the null.

In the ADL-OLS test, we utilize the Boswijk (1994) version of the Wald test to test
the null hypothesis as recommended by Li and Lee (2008). The critical values come
from Table 1 in Li and Lee (2008). We use critical values corresponding to each of
the indicator functions defined in (3) and (4), respectively. In the ADL-IV test we
utilize the usual t-statistics to test the significance of p:; and p», since these test
statistics have standard distributions and are unaffected by including y*y as a
stationary covariate.

To apply the ADL-IV test we utilize the following instruments:

wie = [Ii(er1 - erm), (1-I)(er1 - eem)]’ for  [liers, (1-I)ex]’, and
wWo = [It (yz,t-1 - yz,t.m), (1_It) (yz,c.1-yz,t.m)]’ for [It Yoi1, (1—It) yz,t.1] (7)

where y» denotes the regressors [(y:*-yi), (m*~m)]’. We let w, = (w1, wa)' for
our instrument. The resulting t-test statistics for p; and p> will have asymptotic
standard normal distributions in each case; see Enders, Lee, and Strazicich (2007) and
Enders, Im, Lee, and Strazicich (2009).”

7 As noted by an anonymous referee, the IV type tests will be biased if the order of integration in the
variables is mis-specified, especially if non-stationary variables are incorrectly considered to be stationary
since instruments are required on all nonstationary variables. However, using instruments on stationary
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I. Introduction

The monetary model suggests that nominal exchange rates between two
countries will be determined by important macroeconomic fundamentals. Two
early references to the model are Mussa (1976) and Bilson (1978). While the
monetary model is intuitively appealing, empirical support for the model is often
difficult to find. Perhaps most critical in this regard are the findings in Meese and
Rogoff (1983), where the authors obtain better forecasts of nominal exchange rates in
a simple random walk as compared to the monetary model. If the monetary model
is valid and the fundamental variables are nonstationary, then a cointegrating
relationship must exist. Many empirical studies, however, fail to find support for
(linear) cointegration in the monetary model (e.g., Meese, 1986, Baillie and Selover,
1987, and Sarantis, 1994). More recently, Rapach and Wohar (2002, RW) advance
the literature by performing (linear) cointegration tests of the monetary model using
a century of data. By using long-span data to increase power, RW find greater
support for the monetary model than in many previous tests and find evidence of
cointegration in 5 or 6 of 10 countries.!

In this paper, we re-examine the long-span data in RW and perform nonlinear
threshold cointegration tests. If the underlying model is nonlinear and linear
cointegration tests are adopted, then lower power can result. As such, it is possible
that greater support for cointegration will be found when adopting nonlinear tests.
In this regard, a growing number of recent studies document evidence of nonlinear
dynamics in exchange rates (e.g., Taylor and Peel, 2000, Guerra, 2001, Kilian and
Taylor, 2003). Nonlinear dynamics in exchange rate might arise, for example, if
reaction to fundamentals and adjustment depends on the magnitude or sign of the
deviation from the equilibrium. For instance, Taylor and Peel (2000) find evidence
that deviations in exchange rates from the monetary model follow a nonlinear
adjustment process. Although Taylor and Peel (2000) note that a tractable way to
model nonlinear adjustment is to adopt a threshold model, they adopt an
exponential smooth transition autoregressive (ESTAR) model perhaps for
convenience of estimation. While these and other recent papers find greater
support for the monetary model in nonlinear models, these papers do not provide
formal tests for nonlinear cointegration. Analogous to the linear case, if the
variables in a nonlinear monetary model are nonstationary and not cointegrated,
then spurious estimates can result. It remains to be seen whether nonlinear
cointegration holds or not, but this important question was not examined in the

1 Rapach and Wohar (2002) initially consider fourteen countries, but some of the countries contain a
mix of I(0) and I(1) variables that cannot be cointegrated, and in one country, The Netherlands, all of the
variables in the model are I(0) so cointegration tests are not performed for four of these countries.
However, in this paper, we utilize I(0) regressors in our testing scheme rather than discarding them as we
shall see more details shortly. Thus, our procedure permits us to overcome a limitation of Rapach and
Wohar (2002) in this regard.
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lIl. Empirical Results

We now examine the results of testing for threshold cointegration. To be
consistent in our comparisons to the linear tests in RW, we utilize their same unit
root test results and the same long-span data. In the ADL-OLS tests, we determine
the optimal number of lags in the testing regression by employing the Schwarz
information criteria (SIC). In the ADL-IV tests, we jointly determine the optimal
value of m to construct a proper IV (wy) and the optimal number of lags to correct for
serial correlations. We first search for the optimal lag for a given value of m, for m =
1 and maxm, where maxm is given as T°>.  We then determine the optimal value of m
as the value that minimizes the residual sum of squares (RSS) from the regression
using the optimal number of lags.

1. Asymmetric Momentum Threshold Effects

We first examine the ADL-OLS threshold cointegration test results with
asymmetric effects modeled by the change in deviations from the equilibrium in the
monetary model. This is the momentum threshold model, where the speed of
adjustment to the equilibrium will depend on whether the change in the deviation is
above or below the threshold level (It =1 if Aexs 2 tand I = 0 if Aers < 1). To obtain
valid ADL-OLS test results, we will consider only threshold cointegration tests for
the eight countries where e, m*-m, and y*y were each identified as I(1) variables in
RW. The test results are displayed in Table 1. Looking at the results, we observe
that 6 of the 8 countries reject the null of no cointegration in at least one regime
(Belgium, Canada, France, Italy, Spain, and the UK) at the 1% level of significance.
Moreover, in each country, except Spain, the speed of adjustment to the monetary
model equilibrium is fastest when the rate of depreciation is above the threshold
level. Given that the threshold level is close to zero in each case, these findings
suggest that nominal exchange rates adjust more quickly to the equilibrium
predicted by the monetary model when they are depreciating rather than
appreciating. For example, in Canada the estimated persistent parameter when the
change in the deviation from the equilibrium is above the threshold level (in regime
1) is -0.315, which is clearly stationary. In contrast, the estimated persistent
parameter when the change in the deviation from the equilibrium is below the
threshold level (in regime 2) is -0.079, implying that nominal exchange rate behave as
a random walk. While less extreme, the differences in the estimated persistent
parameters are similar in four of the other five countries that reject the null of no
cointegration (Belgium, France, Italy, and the UK). One possible explanation for
these findings could be that policy makers are more likely to intervene in currency
markets when their currency is depreciating than when their currency is

variables should not lead to any serious bias.
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appreciating. This is an example of policy response to different economic
conditions; see also Lee (2006) for the case of Korea regarding fiscal policy response
to economic cycles.

2. Asymmetric Deviation Threshold Effects

We next examine the ADL-OLS threshold cointegration test results with
asymmetric threshold effects modeled by the level of the deviations from the
equilibrium. This is the autoregressive threshold model, where the speed of
adjustment to the equilibrium depends on whether the level of the deviation is above
or below the threshold level (I = 1 if ex1 = t and It = 0 if e.1 < 1). Again, to obtain
valid ADL-OLS test results we will consider only threshold cointegration tests for the
eight countries where e, m*m, and y*y were each identified as I(1) variables in RW.
The test results are displayed in Table 2. Looking at the results, we observe that 4 of
the 8 countries reject the null of no cointegration in at least one regime (Canada, Italy,
Switzerland, and the UK) at the 1% or 5% level of significance. In two of the four
countries (Canada and Italy) that reject the null of no cointegration, the difference in
the adjustment speeds is similar to that in the momentum models of Table 1. In
Canada, the estimated persistent parameter when the deviation from the equilibrium
is above the threshold level (in regime 1) is -0.710 while the estimated persistent
parameter when the deviation is below the threshold level is -0.310. In Italy, the

<Table 2> ADL-OLS Threshold Cointegration Test Results,
I=1lifexr2tandIi=0if er1 <7

Country P1 e Wald threshold | percentile | lag
Australia (1880~1995) 0.019 0.320 14.136 0.404 0.853 0
Belgium (1880~1989 -0.125 | -0.071 11.246 0.165 0.809 1
Canada (1880~1995) -0.710 | -0.310 | 30.634*** -0.038 0.241 1
France (1880~1989) -0.248 | -0.194 18.065 -0.050 0422 1
Italy (1880~1995) -0441 | -0136 | 53.553*** 0.342 0.853 1
Spain (1901~1995) -0.336 | -0.291 21.232 -0.060 0415 1
Switzerland (1880~1995) | -0.317 | -0.317 25.908** -0.054 0.272 1
UK (1880~1995) -0.199 | -0.327 26.999** 0.022 0.466 1

Note: The Wald statistic tests the null hypothesis of no cointegration in two regimes (p1 = p2 =0). All
models include a constant term without trend. Critical values come from Table 1 in Li and Lee
(2008) for the Boswijk version of the ADL-OLS threshold cointegration test with n = 2 conditioning
variables. The percentile threshold value was determined by minimizing the sum of squared
residuals. *, **, and *** denote rejection of the null of no cointegration at the 10%, 5%, and 1% levels
of significance, respectively.
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estimated persistent parameter when the deviation from the equilibrium is above the
threshold level (in regime 1) is -0.441, while the estimated persistent parameter when
the deviation is below the threshold level is -0.136. In the other two countries
(Switzerland and the UK) that reject the null of no cointegration, the results are less
clear. In Switzerland, the adjustment speeds are the same in each regime, while in
the UK the speed of adjustment to the equilibrium is fastest when the deviation from
the equilibrium is below the threshold level rather than above. Given the lack of a
consistent pattern in the estimated threshold values and/or the persistent
parameters in these four countries, it is more difficult to provide a general
explanation using the levels of the deviations from the equilibrium for the threshold
indicator as compared to the results in the momentum models. Overall, we
conclude that momentum threshold models provide the clearest and most intuitive
evidence of nonlinear adjustments in nominal exchange rates to the equilibrium
predicted by the monetary model.

3. Allowing For Stationary Output Deviations

In the two countries where y*y is stationary, while e and m*m are nonstationary
(Finland and Portugal; see RW), RW omit y*y to maintain the validity of their
(linear) cointegration tests. In contrast, rather than omit y*-y from our cointegration
tests we want to include this fundamental variable as a stationary covariate to
increase power. While omitting this stationary variable can be seen as a limitation
of the OLS based cointegration tests, this limitation does not occur in the IV based
tests. In contrast, the test statistic in the ADL-IV threshold cointegration test that we
consider retains an asymptotic standard distribution even when a stationary
covariate is included. Our test results are displayed in Table 3.8 Looking at the
results, we observe that the null of no cointegration is rejected in at least one regime
for Finland at the 5% level of significance. Moreover, it is clear that adjustment to
the equilibrium is faster when the change in the deviation is above the threshold
level (in regime 1) than when the change is below the threshold level (in regime 2).
In particular, the estimated persistent parameter is -0.410 when the change in the
deviation from the equilibrium is above the threshold level. This indicates that the
nominal exchange rate is clearly stationary and supports adjustment to the
equilibrium predicted by the monetary model. However, when the change in the
deviation is below the threshold level, the estimated persistent parameter is 0.05 and
implies that the nominal exchange rate will behave as a random walk. Overall,
including the results for Finland, we can reject the null of no cointegration in the
momentum model in 7 out of 10 countries at the 1% or 5% level of significance. If
we combine these results with those for Switzerland in Table 2, we can reject the null
hypothesis of no cointegration in at least one regime in 8 of 10 countries.

8 We adopt only the momentum threshold model in this case since this model already gave the greatest
number of rejections of the null.
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<Table 3> ADL-IV Threshold Cointegration Test Results
y*-y is treated as I(0), I =1 if Aecs 2t and I = 0 if Aers <7

Country Coeff tADLIV t-stat p1=p, lag m

Finland (1911~1995) pr -041 -1.90** -1.80* 2 7
P2 0.05 0.38

Portugal (1890-1995) pr -0.03 -0.54 -0.80 1 8
P2 0.04 0.59

Note: tapLiv tests the null hypothesis of no cointegration in the regime against the alternative of
cointegration. Asymptotic standard normal critical values are used for the ADL-IV test (-2.326,
—1.645, and -1.282 at the 1%, 5%, and 10% levels of significance, respectively). The value of m in the
ADL-IV test was chosen from the model with the minimum sum of squared residuals. The
percentile threshold value was determined by minimizing the sum of squared residuals. All
models include a constant without trend. t-stat tests the null that p; = p,. * **, and *** denote
rejection of the null of no cointegration at the 10%, 5%, and 1% levels of significance, respectively.

IV. Conclusion

In this paper, we adopt nonlinear threshold cointegration tests to test for
cointegration in the monetary model of exchange rates. While previous researchers
have estimated nonlinear versions of the monetary model, they were unable to test
for cointegration in a nonlinear framework due to nuisance parameter problems in
the existing tests. In this paper, we strive to make a contribution towards filling this
gap in the literature. To compare results, we utilize the same long-span data that
was previously adopted by Rapach and Wohar (2002) to test for linear cointegration
in the monetary model. Given that adopting linear tests can lead to lower power if
the underlying model is nonlinear, we test for nonlinear cointegration to see if
greater support for the monetary model will occur. We first adopt the ADL-OLS
threshold cointegration test developed by Li and Lee (2008) and consider two
different threshold models. Following this, we utilize the ADL-IV threshold
cointegration test developed by Enders, Im, Lee, and Strazicich (2009). The ADL-IV
threshold cointegration test has the distinct advantage that we can include relative
output as a stationary covariate to increase power, while the test statistic maintains a
standard distribution. Overall, we find greater support for cointegration in the
nonlinear framework as compared to the linear cointegration tests in Rapach and
Wohar (2002). Moreover, our findings suggest that adjustment to the long-run
equilibrium predicted by the monetary model is faster when nominal exchange rates
are depreciating as compared to when than appreciating. Finally, our findings
complement the growing number of papers that find greater support for the
monetary model in a nonlinear framework and perhaps help to explain why Meese
(1986), Baillie and Selover (1987), and Sarantis (1994), among others, fail to find
support for cointegration in a linear framework.
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ABSTRACT

This paper estimates the term structure of interest rates with the setup of 3-factor no
arbitrage model and investigates the trend of term premia and the effectiveness of changes
in policy interest rates. The term premia are found to be high in a three-year medium term
objective, which can be interpreted as reflecting the recognition of investors who expect a
higher uncertainty in real activities for the coming three years than for a longer term. Then,
in order to look into the effect of policy interest rates after the recent change of benchmark
interest rate, this paper analyzes the effects of the changes in short-term interest rates of the
financial market on the yield curve of the bond market at time of change. Empirical results
show that the discrepancy between call rate, short-term rate in money market, and
instantaneous short rate, short-term rate in the bond market, is found to be significantly
widened, comparing to the periods before the change in benchmark interest rate. It is not
easy to conclude clearly for now whether such a widening gap is caused by the lack of
experiences with managing new benchmark interest rate or is just an exceptional case due to
the recent turmoil in the global financial market. However, monetary policy needs to be
operated in a manner that could reduce the gap to enhance its effectiveness.
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[Figure 1] Trends of Interest Rates(2000. 8. 2~2009. 8. 19)
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{Table 1> Summary Statistics for Interest Rates

) Auto- Jarque-Bera
Mean Std. Dev Skewness Kurtosis ) ]
correlation | Normality Test
4.0740 0.8394 -0.9146 3.8701 0.9949
Call Rate 0.0010
(0.1004) (0.1419) (0.1725) (0.5372) (0.0089)
43714 1.0101 -0.4850 3.8713 0.9952
Y3m 0.0010
(0.1206) (0.2065) (0.2515) (0.5268) (0.0128)
45181 1.0146 -0.3455 3.7983 0.9926
YoM 0.0010
(0.1209) (0.2047) (0.2668) (0.4992) (0.0147)
4.6566 0.9847 -0.1007 3.5584 0.9897
Yom 0.0289
(0.1173) (0.1834) (0.2601) (0.4375) (0.0160)
4.7659 0.9769 0.0593 3.3482 0.9870
yiy 0.2123
(0.1163) (0.1718) (0.2417) (0.3928) (0.0166)
5.0678 0.9472 0.5186 3.1640 0.9805
Y2y 0.0010
(0.1126) (0.1530) (0.2053) (0.4251) (0.0181)
5.2581 0.9702 0.6251 3.2371 0.9800
Y3y 0.0010
(0.1154) (0.1632) (0.2143) (0.4740) (0.0180)
5.5049 1.0020 0.6470 3.1564 0.9787
ysy 0.0010
(0.1190) (0.1706) (0.2150) (0.4950) (0.0174)

Note: Standard errors of summary statistics are estimated using GMM and presented in parentheses.
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[Figure 2] Sample Average Term Structure
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{Table 2> Parameter Estimates

Param. Est Std. Err Param. Est Std. Err

Ky 0.1271 0.3701 (XA ]5 -1.6824 4.1058

K, -15111 0.5878 [(ZA ], -0.1384 0.3959

K,y 0.5454 0.1855 (2A,]5 0.4534 0.2243

K, -2.1355 0.6331 (XA, ]5 -1.9097 0.7417

K, 0.5410 0.1887 (ZA,]5 -0.0098 0.0900

>, 0.0003 0.0002 (XA, ]ss 0.4420 0.1472

Yo 0.0037 0.0069 [(XA;]55 03261 0.1375

i 0.0053 0.0048 T3r 4.89¢-8 6.53¢-5

5 0.0402 0.0153 Y 3.28¢-4 1.53¢-5

Ay -0.5728 0.4187 Oour 1.11e-4 2.16e-5

Agy -1.4363 0.6886 oy 3.59¢-4 1.72¢-5

Ags -3.9055 0.4538 Tyy 5.19¢-4 1.99¢-5

(XA ], 0.4946 0.1642 O3y 6.24e-5 7.87e-5

[(ZA,]5 -9.6307 2.8164 Oy 1.08¢-3 4.89¢-5

Log-likelihood 41.8285
e AR, 1A @rjo|aEge A7) = 3o g FAHAGH
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{Table 3> Root Mean Squared Error

M 6M M

1Y 2Y 3Y 5Y All

RMSE (%) 2424 1.811 1.274

1.351 1.345 1.424 1.645 1.654

MAE (%) 1.298 1.044 0.865

0.817 0.991 1.099 1.212 1.047

V& v 1 &
Note: RMSE (%) = 1004/ =, , MAE (%) = 100—.Y,
T\ =

Yepdth 9, MAEZRS 73] 371Y
1o A 1.298%=2 HAZES 7= A
o7 YR, 1d w]olA 0817%=
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7} §le Y s Holal Qi
o83t =4 ZAI=E 7uto.
3ollMe FAE Aol o3l =&
Zo1AHS 19E A= H]J-LOH
Boxth 20027HA] @7)o|AgS Al
e ASHCE Asta =),
o] 2000'd &HH7] o] % A&H G
=29 QIsHO7E Al A Q14
Ee @drlolAeRYg o H3s
ARt ol= T3P Bae] F5¢
s7F A1) AndE S REgshr|R
FAS B71RAS HE & E1 43t
AAZT)E 2l5)3) ¥ A543 Ao g 3
AE 4 ok 28y 2003 FHE o]
@Il FaEle AR P

[Figure

o 4

>,

o i
kl

o > Nl

‘%

o
o
X,

o ok

Y~ Y

Y

9] ¥Ed AR FAYS UrEhHi
Aek A 71wk S5 ek @rlolAt
& 7] Zpole] AUk H-2 24bpE
Ho|a glon} 7171S 20041 o] FZ A
&3 A5 o5 F olAE 7HY iPOM
AUigke]l S 14bpE A Fol=

BES Hola Uk X3 [Figure 2] ]/\1
= 1d "] 2Ee J7rEge)d
(tp(t,w = 1))°] A=} J=H), 5
Ho] 7Rtz n| AL 2008'd ©]F F7t
e FolE HYow, £3] 20091 d Z9)
= 7Rz gu|go] 3.5% Sl E Hx
S AL B S Utk o] g A= 2008
d 99 o]% Lehman Brothers 3AF &

Merrill Lynch®] wjzt 502 2pFA17do]
FEEZ Y=HEAM A)FoM ] 7I7HE
&l tgt YA=st Z71etEe A

= B4kl Adf e} dXAE= daw
g olakg IRt 48 &

o]

¢

4y
o

10) =230 2000 1029 AAZFEE 0.25%p U3I3E 015 20043 11274A] 10340 AA A&H 07

3AZe)E A% vt ook



__I.l

O|xtE 7|

[Figure 3] Short Rate, Call Rate and Term Premium
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{Table 4> Changes in Call Rates

(unit: %)

t Difference
Date

-3 (A) -2 (B) -1 (O) 0 (D) D-C C-B B-A
2008. 10. 9 5.23 5.06 5.12 4.98 -0.14 0.06 -0.17
2008. 10. 27 4.89 4.98 4.98 4.28 -0.70 0.00 0.09
2008. 11. 7 4.02 4.04 422 3.97 -0.25 0.18 0.02
2008. 12. 11 3.71 3.61 3.62 3.16 -0.46 0.01 -0.10
2009. 1. 9 2.59 2.58 2.98 2.49 -0.49 0.40 -0.01
2009. 2. 12 2.20 2.07 2.06 2.02 -0.04 -0.01 -0.13

Note: t = -k denotes k days prior to the decrease in policy rate.
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[Figure 7] Cumulative Increments of 3—Year Yields: Actual vs. Estimated
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[Figure 9] Cumulative Increments When Target Call is Increased: 2001~2007
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ABSTRACT

With a relatively simple quantitative method, this study comprehensively analyzes the
characteristics related to business cycles represented by macroeconomic variables of Korea
since 1970. This empirical analysis deals with roughly following three topics: How to
identify cyclical component with respect to trend; with what characteristics and how the
economic variables of each sector move with in the phases of business cycle, and; whether
there are signs of a structural change in the phases of business cycle.

Section 2 discusses how to identify trends and cycle components, the basis assumption for
the analysis of business cycle. Like the Korean economy, where a relatively high growth
rate has been maintained, it is appropriate to determine its economic recession based on the
fall in the growth trend, not in the absolute level of real output. And, it is necessary to
apply the concept of growth cycle against a traditional concept of business cycle.
Accordingly the setting of growth trend is of preliminary importance in identifying cyclical
fluctuations. The analysis of Korea’s GDP data since 1970, the decomposition of trends and
cycles through the Band-pass filter is found to appropriately identify the actual phases of
busyness cycle. Section 3 analyzes what particular relationship various economic variables
have with output fluctuations during the phases of economic cycle, using the
corss-correlation coefficients and prediction contribution. Section 4 monitors the stability of
the phases of Korea’s business cycle and quantitatively verifies whether there is a structural
break, and then reviews the characteristics of variations in each sector. And, stylized facts
observed through these studies are summarized in the conclusion.

The macroeconomic stability of Korea, in particular, is found to continue to improve
since 1970, except for the financial crisis period. Not only that, it is found that its volatility
of economic growth rate as well as inflation have been reduced gradually. Meanwhile, until
recently since 2000, the volatility in domestic demand has remained stable, while that in
exports and imports has been increased slightly. But, in an over all perspective, Korea’s
business cycle variation is on the decline due to shorter response period to shocks and the
formation of complementary relationship among economic sectors.
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[Figure 1] Gross Domestic Product(constant won, quarterly, natural logs) and
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Note: Numbers in parentheses are t-values.

[Figure 2] Deviations from Linear Trend for GDP
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[Figure 3] Log Differences of GDP
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[Figure 4] GDP Growth Rate (Y—on-=Y) and Cyclical Component of
Composite Coincident Index
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Note: Thin line is the composite coincident index published by the Statistics Korea.

[Figure 5] Cyclical Component from B—P Filtering for GDP
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Note: GDP, constant Won, seasonally adjusted, quarterly, natural logs.

[Figure 6] Cyclical Component from H—P Filtering for GDP
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{Table 1> Business Cycles in Korea, 1972~2005
Full Cycle(date) Duration(month)
Trough Peak Trough Expansion | Contraction | Full Cycle
Cyclel 1972. 3 1974. 2 1975. 6 23 16 39
Cycle2 1975. 6 1979. 2 1980. 9 44 19 63
Cycle3 1980. 9 1984. 2 1985. 9 41 19 60
Cycle4 1985. 9 1988. 1 1989. 7 28 18 46
CycleS 1989. 7 1992. 1 1993. 1 30 12 42
Cycle6 1993. 1 1996. 3 1998. 8 38 29 67
Cycle7 1998. 8 2000. 8 2001. 7 24 11 35
Cycle8 2001. 7 2002. 12 2005. 4 17 28 45
average 31 19 50

Sources: Statistics Korea.
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{Table 2> Test for Structural Break Point

intercept lagged~ dependent laggedh dependent A1l variables
variable(-1) variable(-2)
break point 1995. 4/4 2000. 2/4 1995. 4/4 1997. 2/4
p-value 0.217 0.206 0.763 0.997
<Table 3> The Results of Structural Change Test
Variables" QLR ,,” QLR .’

Final Consumption (1996Q4)
Consumption(nondurable) (1997Q2)* (1996Q2)*
Consumption(service) (1996Q4)

Consumption(durables) (1995Q4)
Consumption(semi-durable)
Government Consumption
Gross Fixed Capital Formation
Construction Investment

Construction(Buildings) (1996Q4) (1978Q2)

Construction

(Residential buildings) (1577Q4)*

Construction (199603) (197904)*

(Non-residential buildings)

Construction(others) (1997Q4)
Facilities Investment (1996Q3) (1978Q4)*
Facilities(Transport Equipment) (1996Q3)*

Facilities(Machinery) (1996Q3)*
Inventory/GDP(trend) (1995Q3)* (1979Q2)*
Export (1996Q4) (1977Q4)*
Export(Goods) (1996Q4) (1976Q2)*
Export(Service)
Import (1996Q4)

Import(Goods)

Import(Service)
Net Export/GDPtrend (Weight) (1997Q3)* (1997Q3)*
Current Account/GDPS$trend” (Weight) (1997Q3)*
Balance of Goods/GDP$trend (Weight) (1997Q3)*
Balance of Services/GDPS$trend (Weight) (1995Q3) (1987Q2)*
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{Table 3> Continued

Variables" QLR ,,” QLR "

Consumer Price Index (1996Q4)* (1981Q3)*
Producer Price Index (1995Q3)* (1981Q2)*
GDP Deflator (1995Q3)* (1981Q2)*
Number od Employed

Agriculture and Forestry

Mining and Manufacturing

Construction

Manufacturing (1997Q2)*

Service (1997Q1)*

[:’\e/:t(;ﬁs;]ltes and Retail trade, Hotel and (1997Q1)*

Transport, Post and Telecommunication

Financial Institution, Insurance, Real estate

and Renting and Leasing, Business Activities

Electricity, Gas and Water Supply
Working Hours(level) (2006Q3)*
Average Weekly Working Hours (1996Q4)* (1988Q3)
Unemployment Rate(level) (1997Q2)*
Not Economically Active Pop. (1996Q4) (1985Q1)*
Employment Rate(level) (1986Q2)*
Working Hours(level) (2006Q3)*
Unemployment Rate(month-to-month Differences) (1997Q2)*
Employment Rate(month-to-month Differences) (1996Q4)
Nominal Wage
Real Wage
Call(level) (1997Q3)* (1998Q1)*
Yields of Corporation Bonds(3-year, level) (1998Q1)*
Yields on CD(level) (1997Q3) (1998Q1)*
KOSPI(level) (2003Q1)*
Call(month-to-month Differences)
Yields of Corporation Bonds(month-to-month
Differences) K ( (1992Q1)
Yields on CD(month-to-month Differences)
KOSPI (1997Q2)*
Reserve Money(nominal) (1978Q3)*
Reserve Money(real) (1997Q3)*
M2(nominal) (1998Q3)*
M2(real) (1999Q1)*
Notes: 1) Unless noted otherwise, all variables analyzed using percent change from the previous periods(annual

rate)

2) Structural break points are given for variables that are significant at the 10% significance level.
* denotes that variables are significant at the 5% significance level.
3) GDP($) is calculated from nominal GDP(¥) / average(W/US$)
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[Figure 8] Standard Deviation of GDP Growth rate and CPI Inflation
(4—year rolling—window)
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{Table 4> Standard Deviation of CPI and GDP

CPI Inflation CPI-cyc" GDP growth rate GDP-cycl)
72q1~80q3" 2.87 4.90 1.83 2.5
80q3~89q3 1.59 4.07 1.09 1.8
8993~97q3 0.86 0.90 0.75 2.0
01q1~07q4 0.54 0.38 0.80 0.7
71q1~07q4 2.14 3.30 1.50 23

Note: The Cyclical Component is extracted from B-P Filtering which drops data of 12 quarters from the initial
data point. Therefore Cyclical component series start at the first quarter of 1973.

[Figure 9] Volatility Trend of CPI and Cyclical Component of GDP
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(Table 5> AR(1) Univariate Time Series Model Estimation Results of GDP Growth Rate

Q-on-Q % change Autoregressive
Intercept ) SER

(annual rates) Coefficient
1972Q1 1980Q3 4.53 0.36 6.60
1980Q3 1989Q3 8.14 0.03 4.49
1989Q3 1997Q3 6.69 0.10 3.01
2001Q1 2007Q4 5.41 -0.10 3.17
1971Q1 2007Q4 471 0.28 5.65

Note: SER: Standard Error of Regression.
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using GARCH Model

[Figure 10] Time—Varying Parameter Estimation on y,
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[Figure 11] Time—Varying Parameter Estimation on p, using GARCH Model
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Figure 12] Standard Deviation of GARCH
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{Table 6> Estimation Results of GARCH—-Time—Varying Parameter Model

“Ao aA1 a; 01 T2
estimate 0.0000 0.7250 0.0138 0.0032 0.0001
standard error n.a. 0.0775 0.0022 0.0011 0.0002
Log Likelihood -140.1261
{Table 7> Contribution to Volatility of GDP Growth by component
Private Gov. Constuction| Facilities Chaninge in | Statistical sum of
GDP . . Export | Import . . .
Consumption | Consumption | Investment |Investment Inventories | Discrepancy | Covariance
72q1~80q3 | 3.25 1.72 0.11 3.95 1.45 041 | 1.70 4.56 2.87 -13.53
80q3~89q3 | 1.15 0.22 0.08 0.50 0.39 0.54 | 0.58 2.12 1.63 -4.91
8993~97q3 | 0.55 0.25 0.04 0.42 0.50 0.66 | 0.68 1.12 0.61 -3.72
01ql ~07q4 | 0.61 0.29 0.01 0.17 0.09 2.11 | 2.14 0.72 0.55 -5.47
71q1~07q4 | 2.24 1.25 0.06 1.35 0.76 1.02 | 1.98 2.38 1.48 -8.03
Note: Intangible Fixed Assets are excluded as values are zeroes to the second decimal places.
<Table 8> Contribution to Volatility of GDP Growth by component
(exclusion of Statistical Discrepancy from GDP)
Private Gov. Constuction | Facilities Chaninge in| sum of
GDP . . . Export | Import . .
Consumption |consumption | investment | Investment Inventories | Covariance
72q1~80q3 | 7.53 1.71 0.11 3.98 1.46 0.42 1.74 4.63 -6.52
80q3~89q3 | 3.34 0.23 0.08 0.51 0.39 0.55 0.59 2.11 -1.11
8993~97q3 | 1.40 0.25 0.04 0.41 0.49 0.65 0.68 1.11 -2.23
01ql ~07q4 | 0.56 0.29 0.01 0.17 0.09 2.12 2.14 0.72 -4.98
71q1 ~07q4 | 4.08 1.24 0.06 1.34 0.76 1.02 1.98 2.39 -4.72

Note: Intangible Fixed Assets are excluded as values are zeroes to the

second decimal places.
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{Table 9> The Variance of Growth Rates of major Expenditure Components of GDP

Private Government | Construction Facilities

Consumption | Consumption | Investment | Investment Export Import

72q1 ~80q3 3.93 3.31 259.05 304.20 46.20 85.49

8093 ~89q3 0.64 328 19.97 42.66 17.17 1533

8993 ~97¢3 0.77 2.15 9.50 25.67 13.30 7.94

01ql ~07q4 0.99 0.54 6.15 7.01 9.91 11.96

71q1 ~07q4 3.62 243 79.29 114.99 22.63 38.04
1980 AT 717kl Al MEEASIE H A2 B 1990 d el Bl =30 8]
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webd 93917 ol 71t F oIS Ul Y o] GDPIA AR|ske wlFe
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[Figure 13] Standard Deviation of Export Growth Rate and Weight of Export in GDP
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[Figure 14] Standard Deviation of Import Growth Rate and Weight of Import in GDP
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[Figure 15] Volatility of GDP Growth Rate of Korea
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[Figure 16] Volatility of GDP Growth Rate of US
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ABSTRACT

In the internet portal industry, the indirect network externality from portal visitors to
advertisers and the direct network externality among portal visitors have important
implications for anti-trust policies. This paper examines the existence and the magnitude of
the direct/indirect network externality in the Korean internet portal industry and measures its
effect on the market power of the internet portals. The results show that the direct/indirect
network externality is substantive in the industry hence the market share of a portal in the
visitors' side has the ‘leverage’ effect on its market power in the advertisers’ side.
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1. =2 © A A YoI TS Fad

o|g AT, SefuetE EHF ol

Yelel AAelNE 94 47 ol4el

A S QHUED el A4 % APERES ABAE A9 A4
e a% UE TR FHOR YFH 2y Et Bexdow P I
H 52 Rold glom, 4g) vl th B, ol AAolRAA Algo] A%
¥ A olfrEo] WAL Ak B AHE Fo PR HEATE G}
Sol, Az g UelNE AR AEUE 5L 570 AREL B4 7190] A
Qo) ojg AgANE Al A9l & gAEE A9E BAT el
4 ofnol g TEAGA] Zezx Al RS DA ATk ole] we} 2=
FRAG) U BEAANAY 5o B AL CRk E S-SR A

AZL BARTT AR BARE Aole]  S(HHD) 5 DAL 127 ARE
A =gl 93 glom, olo] weh olE TR BAlY) Fwgoz du e
dEg el BE FLAA ZAY w3 BY AN AP o

o] Aol 8751 Utk JAelEY 4t AF2A Al

Aol gk B8 FH AP 9 ate] A O 8 B 3 2UE

SMe A A FaTxet 7Y 1t F838H skl ik

BTz gk olsfiz} = ook g 2 AFoM e APETE AR 9

o ATE S JEHUEY Aol Edle] AIBATRE Avdhe )

FoTZE, FeA 1 BATFERSL JEY 71E Y g9y AsTEREYSs F

xe 71959 AlPd=E(market power)S Z3le] ClEUIEE 7]AS] AAH9

AR AR ANEE A AE BABT AgHoR dds,

1) A1 22 AR A7 (market power)o|& 3 7|90l AAA 714 F, F MG o Fow
714E AAE 5 Qe 5L vt Perloff, Karp, and Golan[2007], p.1; DOJ and FTC[1997], p.2). TF
o AR AA A& QojAe 549 iR wie] MG il Harpnlg-S A 4
ol ARgEIE Sl Tt [2004], p.7). 3, AARIA AR =7kl Wt tia Aol EiAl e
Ha Jed, Fl 541 A 2 AN B HE, Az ArlXMe THE - - FE 7TE

A 28& 2F - 7R Tv WAY § e A E AFAA A2 88k ok

2) Farrell and Shapiro(1990), Willig(1991), Landes and Posner(1981).

3) “An undertaking is unlikely to be dominant if it does not have substantial market power.”(Office of Fair
Trading[1999]; Oftel[2000]). ©]/&F 1[2004]14 A1
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{Table 1> Age Distribution of Unique Visitors"

(unit: %)
Age
g Total
7~12 13~18 9~29 30~39 40~49 50~
Avg. of 6 Portals[A] 8.2 12.0 25.1 24.7 204 9.6 100.0
2xstandard deviation 3.8 1.2 5.3 1.6 24 1.6
Naver|[B] 10.0 124 23.5 23.8 20.3 10.1
(1.8) (0.4) (-1.7) (-0.9) (-0.1) 0.5)
Daum[B] 8.6 12.2 239 243 20.6 104
0.4) 0.2) (-1.2) (-0.5) 0.3) 0.8)
Nate[B] 6.1 11.2 29.0 24.8 19.1 9.9
(-2.1) (-0.8) 3.9 0.1) (-1.3) 0.2)
Yahoo[B] 10.7 11.7 222 25.6 21.5 8.3
(2.5) (-0.2) (-3.0) 0.9) (1.1) (-1.3)
Paran[B] 6.4 11.5 24.6 25.7 21.8 10.0
(-1.8) (-0.5) (-0.5) (1.0) (1.5) 0.4)
Empas[B] 7.4 12.8 27.7 24.2 18.9 9.0
(-0.8) (0.9) (2.5) (-0.5) (-1.5) (-0.6)
woglecoki(B] | - 45 | 92 | 292 | 274 | 197 | 99 |
(-3.7) (-2.7) 4.1) 2.7 (-0.7) 0.3)
chosun.com[B] 4.7 9.6 22.6 28.5 242 104
(-3.5) (-2.4) (-2.5) (3.8) (3.8) 0.8)
bugs.co.kr[B] 3.1 8.8 35.1 254 20.8 6.8
(-5.1) (-3.2) 9.9) 0.7) 0.4) (-2.8)

Notes: 1) During March, 2008.

Data Source: KoreanClick.

2) B-A’s are in the parentheses.
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{Table 2> Degree of Competition |

End-user Market" Advertiser
Whole Site Search Section Market
Unique Page Duration Unique Page (Sales

Visitor View Time Visitor View Revenue”)
CR, 0.12 0.35 0.38 0.43 0.74 0.57
CR, 0.22 0.58 0.62 0.72 0.92 0.79
CR, 0.31 0.78 0.77 0.85 0.96 0.87

HHI 650.8 2,217.9 2,334.6 3,012.5 5,883.9

Notes: 1) During March, 2008. 2) During 2006.
3) The end-user market includes 24 major portals but the advertiser market includes only Top 6 portals

due to data availability.
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{Table 3> Degree of Competition Il

End-user Market” Number of Banners
e Visi > . Duration Ti Listed in the
Unique Visitor age View uration Time Main Page?
CR, 0.35 0.35 0.38 0.35
CR, 0.55 0.60 0.63 0.64
CR, 0.65 0.77 0.76 0.79
HHI 1,887.32 2,231.96 2,329.52

Notes: 1) The average share of hourly Unique Visitors (Page Views, Duration Time) during Mar. 11th, 2008
was used for calculation.
2) The average share of monthly banners from November, 2007 to June, 2008 was used for calculation.
3) The end-user market includes 24 major portals but the advertiser market includes only Top 6 portals
due to data availability.
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{Table 4> Summary Statistics: End—user Market

Unique Visitor (in thousand) | Duration Time (in million minutes)
Naver mean 2,428 18.28
std 1,293 10.13
Daum mean 1,412 11.91
std 766 6.56
Nate mean 744 2.97
std 428 1.94
Empas mean 274 1.42
std 148 0.82
Yahoo mean 361 2.34
std 199 1.33
Paran mean 192 0.87
std 112 0.56
Total” mean 902 6.30
std 873 7.14
max 2,428 18.28
min 192 0.87

Notes: 1) Each portal’s avg. and std. were computed using hourly unique visitors (duration time) during March

11th, 2008.

2) Computed from the avg.’s and std.’s of above 6 portals.
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[Figure 1] Hourly Age Distribution of Unique Visitors

Share (cumulative)
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[Figure 2] Hourly Unique Visitors by Age
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{Table 5> Summary Statistics: Portal Characteristics

. . Loading Speed
Communication Categorization Search
(Seconds)
mean 8.833 9.250 9.767 3.383
std 0.606 0.612 0.294 0.469
max 9.500 10.000 10.000 3.840
min 8.000 8.500 9.400 2.790

Notes: 1) The indices for Communication, Categorization, and Search are out of ten.

2) Loading Speed is for March, 2008.

{Table 6> Correlations

End-user Market

Unique Visitor"

Unique Visitor Share"?

Communication 0.293
Categorization 0.564

Search 0.505
Loading Speed 0.089

# of Unique Visitors
(March, 2008)

0.300
0.548
0.493
0.092

0.941

Advertiser Market

Advertisement Share”

Advertisement Price

Duration Time
# of Banner Slots
in Main Page

0.837
0.942

0.534

Notes: 1) Each portal’s average of hourly Unique Visitor (Page Views, Duration Time) shares during Mar.

11th, 2008 was used for computation.

2) The end-user market includes 24 major portals but the advertiser market includes Top 6 portals.
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{Table 7> Summary Statistics: Advertiser Market

Advertisement

# of Price Duration Time  # of Banner Slots in
Advertisements (Thousand Won) (Billion Minutes) Main Page

Naver mean 379 5,139 13.20 8
std 57 414 0.72 0.71
Daum mean 320 4,522 8.73 8
std 42 594 0.60 1.49
Nate  mean 155 2,415 2.04 9
std 30 98 0.13 1.36
Empas mean 38 1,496 1.14 3
std 17 162 33 1.19
Yahoo mean 127 4,172 1.38 5
std 31 476 0.35 1.06
Paran mean 69 836 8
std 39 168 0.11 239
Total”  mean 181 3,097 4.55 7
std 138 1,761 5.18 206
max 379 5,139 13.20 9
min 38 836 0.79 3

Notes: 1) Each portal’s mean and std were computed using monthly number of advertisements (advertisement

price, duration time, number of banner slots in main page) from November, 2007 to June, 2008.
2) Computed from the avg.’s and std.’s of above 6 portals.
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[Figure 3] Hourly Age Distribution of Unique Visitors (Selected Portals)
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Note: Each empty space in above graph indicates the age group (bottom to up): age 7~12. age 13~18, age
19~29, age 30~39, age 40~49, and age 50 or older.
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{Table 8> Estimation Results

X - 2 WEYA Ryl OIEUES Jio ABE 2 | 115

: End—user Market

mean

utility

Interaction between Age and Portal Characteristics

7~12 13~18 | 19~29 | 30~39 | 40~49 50~

Constant -1.219
(0.248)

Communication 0.003
(0.083)

Categorization -0.310
(0.174)

Search -0.010
(0.055)

Loading Speed -0.609
(0.032)

1.609

Monthly Unique Visitors
(0.089)

1274 | 0.002 | 0.080 | 0.079 | 0.080 | 0.705
(0.249) | (0.108) | (0.037) | (0.006) | (0.012) | (0.109)

-0.518 | 0.080 | 0.034 | 0227 | 1.097 | -2.629
(0.191) | (0.046) | (0.012) | (0.050) | (0.817) | (1.075)

Objective fnct.: 25.262, Simulation draws: 1,000.

Note: Standard errors are in the parentheses.
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{Table 9> Estimation Results: Advertiser Market

OLS GMM
Naver 1.450 3.607
(1.381) (1.940)
Daum 1.770 3.670
(0.966) (1.648)
Nate 1.628 2.393
(0.377) (0.675)
Empas 0.699 1.732
(0.222) (0.502)
Yahoo 1.805 3.914
(0.507) (1.658)
Paran 0.992 0.964
(0.251) (0.318)
Advertisement Price 0.029 -0.538
(0.128) (0.456)
Duration Time 0.961 1.126
(0.993) (0.547)
# of Banner Slots on Main Page 0.082 0.147
(0.032) (0.068)
DF: 3

adj. R 0.989 J stat.: 7.886
obs.: 48 obs.: 48

Note: Standard errors are in the parentheses.
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{Table 10> Market Power of Portals

(unit: Thousand Won)

Price (Data)

Market Power Estimate

Largest Portal
Second Largest Portal

Third Largest Portal

5,139
4,522
2,415

2,851
2,627
2,167

Note: Avg. from November, 2007 to June, 2008.
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<Table 11> Experiment | : Indirect Network Externality
Largest Portal |Second Largest Portal|Third Largest Portal
Share of Hourly Unique Visitors
(Data, %)” 3491 19.82 9.94
Duration Time” (million minutes)
Data 13,200 8,730 2,045
Experiment 13,581 8,044 2,006
Difference 381 -86 -39
Advertiser Market Share”(%)
Data 34.61 29.17 14.17
Experiment 35.76 28.59 13.96
Difference(%p) 1.14 -0.58 -0.21
Advertisement Pricez)(thousand won)
Data 5,139 4,522 2,415
Experiment 5,190 4,501 2,410
Difference 51 21 -5
Rate of Difference(%) 1.01 -0.49 -0.22
Market Power” (thousand won)
Estimate 2,851 2,627 2,167
Experiment 2,902 2,605 2,162
Rate of Difference(%) 1.79 -0.81 -0.24

Note: 1) Avg. of hourly Unique Visitor shares during March 11th, 2008.
2) Avg. of monthly numbers from November, 2007 to June 2008.
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{Table 12> Experiment Il: Direct and Indirect Network Externality

Largest Portal Second Largest Third Largest Portal
Portal
Monthly Unique Visitors’
(Data, millions) 33 20 2l
Share of Hourly Unique Visitorsz)(%)
Data 3491 19.82 9.94
Experiment 36.15 20.69 10.27
Difference(%p) 1.23 0.87 0.33
Duration Time”(million minutes)
Data 13,200 8,730 2,044
Experiment 13,675 9,115 2,113
Difference 475 385 69
Advertiser Market Shares)(%)
Data 34.61 29.17 14.17
Experiment 36.12 30.30 1431
Difference(%p) 1.51 1.13 0.15
Advertisement Price’(thousand won)
Data 5,139 4,522 2415
Experiment 5,207 4.565 2,419
Difference 68 43 4
Rate of Difference(%) 1.34 0.96 0.15
Market Power’(9)
Estimate 2,851 2,627 2,167
Experiment 2,919 2,669 2,171
Rate of Difference(%) 237 1.63 0.17
Note: 1) Monthly Unique Visitors for March, 2008.
2) Avg. of hourly Unique Visitor shares during March 11th, 2008.
3) Avg. of monthly numbers from November, 2007 to June 2008.
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ABSTRACT

There is a growing concern about potential harmful effect of second-hand or
environmental tobacco smoking. As a result, smoking bans in workplace become more
prevalent worldwide. In Korea, workplace smoking ban policy become more restrictive in
2003 when National health enhancing law was amended. The new law requires all office
buildings larger than 3,000 square meters (multi-purpose buildings larger than 2,000
square meters) should be smoke free. Therefore, a lot of indoor office became non
smoking area. Previous studies in other counties often found contradicting answers for the
effects of workplace smoking ban on smoking behavior. In addition, there was no study
in Korea yet that examines the causal impacts of smoking ban on smoking behavior.
The situation in Korea might be different from other countries. Using 2001 and 2005
Korea National Health and Nutrition surveys which are representative for population in
Korea we try to examine the impacts of law change on current smoker and cigarettes
smoked per day. The amended law impacted the whole country at the same time and
there was a declining trend in smoking rate even before the legislation update. So, the
challenge here is to tease out the true impact only. We compare indoor working
occupations which are constrained by the law change with outdoor working occupations
which are less impacted. Since the data has been collected before (2001) and after (2005)
the law change for treated (indoor working occupations) and control (outdoor working
occupations) groups we will use difference in difference method. We restrict our sample
to working age (between 20 and 65) since these are the relevant population by the
workplace smoking ban policy. We also restrict the sample to indoor occupations
(executive or administrative and administrative support) and outdoor occupations (sales
and low skilled worker) after dropping unemployed and someone working for military
since it is not clear whether these occupations are treated group or control group. This
classification was supported when we examined the answers for workplace smoking ban
policy existing only in 2005 survey. Sixty eight percent of indoor occupations reported
having an office smoking ban policy compared to forty percent of outdoor occupation
answering workplace smoking ban policy. The estimated impacts on current smoker are
4.1 percentage point decline and cigarettes per day show statistically significant decline of
2.5 cigarettes per day. Taking into account consumption of average sixteen cigarettes per
day among smokers it is sixteen percent decline in smoking rate which is substantial. We
tested robustness using the same sample across two surveys and also using tobit model.
Our results are robust against both concerns. It is possible that our measure of treated
and control group have measurement error which will lead to attenuation bias. However,




ABSTRACT

we are finding statistically significant impacts which might be a lower bound of the true

The magnitude of our finding is not much different from previous finding of

significant impacts.

estimates.

For cigarettes per day previous estimates varied from 1.37 to 3.9

and for current smoker it showed between 1%p and 7.8%p.
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{Table 1> Sample Characteristics

. Year
Variable 2001 2005
Mean Age 39.82 39.49
(10.52) (10.7)
Monthly Real Income (Year 2005=100) 242.35 271.54
Unit: %
Male 59.24 61.06
Education
Middle School Graduates or less 23.40 18.53
High School Graduates 41.61 4133
College Graduates and over 35.01 40.14
Occupations
Indoor Occupations
Executive, Administrative, etc 10.72 11.22
Administrative Support 9.11 11.41
Outdoor Occupations
Sales Occupations 18.93 16.49
___________________ Factory Worker | _________ | 1995 L ___ 28
All
Current Smoker 0.405 0.378
Cigarettes Per Day(smokers only) 16.234 15.908
(7.86) (9.05)
Cigarettes Per Day(all workers) 7.183 6.007
9.61) 9.51)
Male
Current Smoker 0.644 0.571
Cigarettes Per Day(smokers only) 16.645 16.445
(7.77) (8.94)
Cigarettes Per Day(all workers) 10.684 9.390
(10.12) (10.58)
Female
Current Smoker 0.058 0.075
Cigarettes Per Day(smokers only) 9.543 9.454
(6.02) (7.83)
Cigarettes Per Day(all workers) 0.543 0.705
(2.63) (3.27)
""""""""" Observations | 3048 | 4069

Note: Korea National Health and Nutrition Survey wave 2 (2001) and wave 3 (2005) is used. Sample are
restricted to worker age between 20 and 65. Occupations like military personal, farmer are dropped.
Executive, administrative and administrative support are classified as indoor workers. Sales occupations and
factory workers are classified as outdoor workers. Real monthly household income (in 2005 won) in the unit
of 10,000 won is used. Sample weights are used for all calculations.

Standard deviations are in parenthesis.
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{Table 2> Impact of Smoking Bans on Current Smoker

Current Smoker

1 2 (3) 4 )
Y2005*Treat -0.125 -0.0894 -0.0892 -0.0422 -0.0410
(0.0159) (0.0170) (0.0170) (0.0204) (0.0204)
Y2005 0.0119 0.00185 0.000373 -0.0168 0.0457
(0.0115) (0.0116) (0.0116) (0.0123) (0.0133)
Male 0.541 0.551 0.550 0.548 0.609
(0.00929) (0.00952) (0.00953) (0.00975) (0.0128)
Age 0.00962 0.00792 0.00808 0.00754 0.00741
(0.00368) (0.00369) (0.00369) (0.00372) (0.00371)
Age2/100 -0.0174 -0.0163 -0.0164 -0.0158 -0.0158
(0.00444) (0.00444) (0.00445) (0.00447) (0.00446)
Logincome -0.0590 -0.0507 -0.0511 -0.0486 -0.0485
(0.00743) (0.00760) (0.00766) (0.00767) (0.00768)
Having Children under 14 -0.00625 -0.00477 -0.00538 -0.00618 -0.00670
(0.0112) (0.0113) (0.0113) (0.0113) (0.0113)
High School Graduates -0.00502 -0.00482 0.00142 0.000773
(0.0148) (0.0148) (0.0152) (0.0151)
College Graduates and Over 20.0762 -0.0739 20.0519 20.0521
(0.0172) (0.0173) (0.0192) (0.0192)
Region Dummy Y Y Y
Occupation Dummy Y Y
Year*male Y
R’ 0313 0317 0319 0.320 0.323
Observations 8,017 8,017 8,017 8,017 8,017

Note: Linear Probability Model is used. Survey wave 2 (2001) and 3 (2005) is used.
Less than high school graduates is omitted group. Four occupation (executive, administrative support, sales,
factoryworker) is considered. Treat =1 if executive and administrative support and 0 otherwise.
Robust standard errors are in parenthesis. Sample weights are used.
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{Table 3> Impact of Smoking Ban on Smoking, Two Part Model

Cigarettes Per Day

Current Smoker Only Smokers

-0.0410 -2.476
Y2005*Treat
rea (0.0204) (0.684)
.04 364
Y2005 0.0457 0.36
(0.0133) (1.033)
Mal 0.609 7.540
ale
(0.0128) (0.767)
0.00741 0.387
Age
(0.00371) (0.131)
-0.0158 -0.391
Age2/100
g (0.00446) (0.161)
Logincome -0.0485 0.0241
& (0.00768) (0.257)
-0.00670 0.0319
Havi hil 14
aving Children under (0.0113) (0.357)
0.000773 -0.989
High School
igh School Graduates (0.0151) (0.545)
-0.0521 -2.700
College Graduates and Over (0.0192) (0.615)
Region Dummy Y Y
Occupation Dummy Y Y
Year*male Y Y
R’ 0.323 0.091
Observations 8017 3037

Note: OLS is used. Less than high school graduates is omitted group.
Four occupation (executive,administrativesupport,sales,factoryworker) is considered. Treat =1 if executive and
administrative support and 0 otherwise. Survey wave 2 (2001) and 3 (2005) is used. Strict smoking ban rule
is applied in 2003. Robust standard errors are in parenthesis. Sample weights are used.



{Table 4> Impacts of Smoking Ban, by Gender

Cigarettes per day Cigarettes per day
Current  smoker Only smokers All adults
Male

Y2005*Treat -0.0423 -2.376 -1.887
(0.0315) (0.707) (0.637)

Mean 0.6016771 16.53405 10.57809
R’ 0.063 0.053 0.0604
Observations 470 FifjaSl e 4706
Y2005*Treat -0.0322 -4.744 -0.485
Mean (0.0179) (2.747) (0.205)

0.0671665 9.487763 0.6365444
R’ 0.045 0.116 0.0352
Observations 3,295 202 3,294

Note: See Notes on Table 2 for the first column and Table 3 for the second column.
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{Table 5> Robustness Check for Different Cohorts

Current smoker

Cigarettes per day Cigarettes per day

Only smokers All adults

Y2005*Treat

R,

Observations

-0.0410
(0.0204)

0.323
8017

Age 20~65 in 2001 or 2005

2476 1331
(0.684) (0.396)
0.091 0.263
3037 8000

Y2005*Treat

Ry

Observations

-0.0393
(0.0208)

0.324
7756

Age 20~61 in 2001 and Age 24~65 in 2005

-2.365 -1.348
(0.693) (0.410)
0.089 0.262
2969 7739

Note: Korea National Health and Nutrition Survey second and third waves are used. OLS is used.
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{Table 6> Comparison between OLS and Tobit

Cigarettes per day
All adults
OLS Tobit
-1.331 -3.345
Smoking B
FIORS et (0.396) (0.955)
Observations 8,000 8,000

Note: Marginal effect of tobit model is -1.033
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ABSTRACT

The Korean economy successfully overcame the macroeconomic downturns driven from
the Asian financial crisis in a very short period of time. The economic shock, however,
generated a variety of social problems, one of which was the increase in felonies (homicides,
robbery, rape, and arson), or degradation of public safety.

We argue that the Korean criminal policy has not been effective to ameliorate the rising
trends in crime caused by the financial crisis. In order to substantiate this claim, we assess
the effectiveness of criminal policy: policing, sentencing, and corrections.

First, there has been resource shortage in policing since the 1997 financial crisis. For the
past ten years, the investment of human resource and budget in the police has been virtually
stagnant, as well as in prosecutors’ investigation activities. The insufficient resource
allocation in policing caused a huge decline in arrest rates and prosecution rates.

Second, the Korean judicial system has not increased the severity of punishment.
Comparing the pre- and the post-financial crisis period, the average length of prison sentence
by the courts has declined. Given the degrading in the quality of crime and the decreasing
amount of inputs into the policing and prosecution, the government should have increased
the severity of punishment to deter crime.

Third, we found that the government hired more officers and allocated larger budget into
prison and probation. However, it is difficult to suggest that the increased level of resources
in correctional programs have been effective in preventing released prisoners from
committing future crimes. This is because the number of repeat offenders convicted of more
than a third offense increased dramatically since 1997, pushing felonies upward.

In sum, the government organizations failed to respond respectively or to make
coordinated actions, eventually causing a dramatic increase in crimes. This research brings
explicit policy implications. In order to prevent possible additional degradation of public
safety, the government must put more efforts into increasing the effectiveness of policy and
to investing more resources into said policies. We also emphasize the importance of the
institutional mechanisms which foster policy coordination among the Police, the Prosecutor’s
Office, the Ministry of Justice, and other relevant government organizations.
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{Table 1> Theoretical Framework of Criminal Deterrence Policy

(A) Policy measures and goals of criminal deterrence

Policy M Policy Instrument Intermediate Policy Goal
olicy Measures olicy Instruments . olicy Goa
Y y Variables Y
Police Forces and Expenditure
Policing Workforce and Expenditure in the| Arrest Rates
Prosecution Office
i Prosecutor’s demanded sentence C9ntr01 the r.1umber of
Sentencing crime and crime rate
Sentence by the courts
, Workforce Repeat Offense
Correction -
Expenditure Rates

(B) Government organizations in charge of policy instruments

Government Organizations
Th The Minist
The Police e. The Court ¢ 1n.15ry
Prosecution of Justice
Criminal Policing 0
rimina Apprehension 0] 0
Deterrence Sentenci o o
Policy en enc'lng
Correction 0
Aol Aer} Bl A5E WAHE ANE  Tol FAlo] WAL o} A
TS AL 5 7] "ol B olRlke &2 Wk ®keke AL 1
3} S 5 k) = HAAE 0 o 884 92 S ik mEb |l
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2) Becker(1968).
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{Table 2> The Number of Crimes and Trial Cases in 2007

Crime Occurrence and Treatment

(Criminal Analysis)

The criminal trial

(Yearbook of Judicature)

The number of | Cases in )
Name of Offense | Reported case ) Name of Offense Received case
prosecuted Trial
Criminal Offense 845311 269,521 63,695 |Criminal Offense 110,388
Homicide 1,124 674 674 Homicide 762
Robbery 4,470 1,397 1,397
Robbery and Theft 14,044
Theft 212,530 22,353 10,736
Arson 1,694 402 392
Arson and Accidental Fire 803
Accidental Fire 1,908 405 27
Rape 13,634 4,052 2,017
Rape and Adultery 2,153
Adultery 613 41 36
Others 609,338 240,197 48,416 Others 92,626
Special Law Offense| 1,120,666 772,952 53,134 |Special Law Offense 139,784
Total 1,965,977 1,042,473 116,829 |Total 250,172
Felony 20,922 6,525 4,480
Violent Crime 18,973 5,574 3,146 |Violent Crime 3,718

Notes: Felony includes homicide, robbery, arson, and rape. Violent crime refers to homicide, arson, accidental

fire, rape, and adultery. See the text for detailed discussion on the definition of the violent crime.
Source: The Supreme Public Prosecutor’s Office, Criminal Analysis 2008, pp.50~55, 343~345; National Court
Administration, Yearbook of Judicature 2008, pp.864~873.
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[Figure 1] Trends in Felonies and Felony Rates(1967~2007)
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Notes: Felony rate is computed per 100,000 people.
Source: The Supreme Public Prosecutor’s Office, Criminal Analysis; Korea National Statistical Office,
Korea Statistical Yearbook.
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[Figure 2] Trends in Felonies and Felony Rates by Category(1967~2007)
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{Table 3> Proportion of Felonies and the Growth Rate

1977 1987 1997 2007 1977~2007
Number of Crimes
Felony 5,229 9,135 11,914 20,964
Homicide 516 631 815 1,094
Robbery 1,204 3,023 4,425 4,577
Arson 330 558 885 1,690
Rape 3,179 4923 5,790 13,604
Proportion(%)
Felony 100.0 100.0 100.0 100.0
Homicide 9.9 6.9 6.8 52
Robbery 23.0 33.1 37.1 21.8
Arson 6.3 6.1 7.4 8.1
Rape 60.8 53.9 48.6 64.9
Average Annual Growth Rate (%)
Felony 6.2 2.9 6.5 5.2
Homicide 34 24 3.9 3.2
Robbery 12.1 6.4 1.5 6.7
Arson 4.9 5.9 9.3 6.7
Rape 5.0 2.0 9.6 5.5

Notes: The number of cases is the three-year average before and after the base year. The average for 2007 is
the average of 2006 and 2007. The average annual growth rate is computed by average value of annual
growth rates.

Source: The Supreme Public Prosecutor’s Office, Criminal Analysis.
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[Figure 3] Intentional Homicide Rates of the OECD Countries(2000~2004)

Intentional Homicides (per 100,000 people)

Nation

Notes: Homicide rate is computed per 100,000. The homicide rates of Mexico marks 13 per 100,000
people, the highest among the OECD nations, but excluded in this figure. The average of homicide
rates in the OECD countries is 2.16 (1.77 excluding Mexico), median is 1.6.

Source: UNDP, Human Development Report 2007/2008, pp.322~325.
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[Figure 4] Trends in Felony, Violent Crime, and All Crimes(1977~2007)
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[Figure 5] Trends in Police

(A) Police(1975~2006)
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Yearbook of Police; Statistical Korea, Korean Statistical Information Service(KOSIS)



173

QIEe7| 0|F FAHZ|S SI12 Y7o HAAXYY

[Figure 6] Trends in Police Expenditure(Real Term, 2,000 = 1)

(A) Police Expenditure(1975~2007)

6 70
60
5
B w0 &
§4 g
2 E
S 1 40 £
Ss 3
€2 E
- 20 &
1
10
0] 0]
1975 1980 1985 1990 1995 2000 2005
year
[==— Total Expenditure_—+— Expendiutre per polic |
(B) Proportion of Labor Cost in Police Expenditure and Expenditure on Non—Labor
Cost per Police(1982~2007)
70 14
12
65

[}
o
1 million won)

Proportion of labor cost in total police expenditure (%)
()] o
(=] a
o
Non-labor cost per palice (Unit:

IS
2]

40 0
1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Year

[==— Proportion of labor cost —e— Non-labor expenditure per police |

Notes: We divided total police expenditure by the number of police officers since the number of total
police employees is not available for some years.
Labor Cost
Total Police Expenditure

Raito of labor cost =

Source: The National Police Agency, The Whitepaper of Police; The National Police Agency, Statistical
Yearbook of Police.



174 | sEmsmE / 2009, |

5 1909 WA= HA B
o 2ke] 50% 7ol QIAHIAW | H]E,
989} 7] o]Foll& o] HlEo] FFaHA]
20009t SR opAe= 9EH9]7] oA
B} 15%p 7V =& 65

7haldnt. BEEe A F
2 o vlsj zu] Hlge] & &

oo\ ox o ¥
=
=2

EEEE !

S} 2ol At & 5 3ok [
(B)E EQ| 302 HajFtu), 1980dt)
ZHE 1990 T SRR 8] St
3k Zlo] 218k9)7] ojFole AAd=
Fda HolaL Stk A= 2)e9)7] o] F
Al Z71= ARZEL] A 9l
Oi-o] 2o, AARNE S ST A
A2 109 AR e E S Wk
o 7= AR R] 9SS W)
AZe] 7S AxIHS 1980 T
700 223 w T3] Z7¥sked 2007

[Figure 6]

T

9) B2 AL 109 Q189 e ANERANS) o2

2 wAE S gk

A 1,700 714 Eoiwtkor, A
= A Qg Az 2= 19881 4,000

FFold Aol 20079 A= 8,000
TELE T o TPhel STk

(Figure 7(A) F=). dlAt= A8 7]Eo
2 2 uf 1988137} 200735 s HH
458 7i7ko] Holwtth ERAIRE ZALY
PEeEol AE & e A FES
HoFE A} 1909 AU¢)

o o]F 8”ﬂ°1]f\1 6% FE2
om ZAF 1917 oAkl e 1997d7A]
7t 1 olfz A 52859 9
CKFigure 7(B) =), 2o AFEYo

©

Wz o] AALL 1977004 199737}
= 96% T FASAY H HlE,



Prosecutor

Assistant employees per prosecutor

QIEHe|7| 0|F FAHZ|Q

[ol}}
d
o
ox
I
10
0E
fival
12
Rl
okl
-

| 175

[Figure 7] Trends of Workforce and Expenditure in the Prosecution

(A) Workforce in the Prosecution
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[Figure 8] Arrest Rate of Offenders(1967~2007)
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We excluded the arrest rate in 1993 because the number is 115%.
Source: The Supreme Public Prosecutor’s Office, Criminal Analysis.
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[Figure 9] Prosecution Rates and the Number of Prosecuted Offenders
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[Figure 10] Sentencing: Imprisonment, Suspended Sentencing,
Monetary Penalty
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{Table 4> Weight Given to a Sentence Range for Computation of the Average Prison

Sentence
Suspended | Imprisonment for definite terms Imprisonment| Death
Sentencing Fines |Less than a| 1~3 | 3~5 | 5~10 [More than for life | Penalty
year years | years | years | 10 years

Weight| 0 0 0.5 15 | 4 | 15 15 30 30
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[Figure 11] Sentencing of Violent Crimes(1975~2007)

A A,
‘W \‘/‘A:.L”\/\‘
YA

0
1975 1980 1985 1990 1995 2000 2005 2010
Year
—&— Violent crime (imprisonment) ——Violent crime (All forms of sentence) |
Source: Ministry of Justice, Yearbook of Judicial Affairs; Ministry of Justice, Yearbook of Judicature.
[Figure 12] Proportion of Each Sentence Length at the Criminal Trials
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[Figure 13] Number of Cases Sentenced to Imprisonment for Life and Death

Penalty(1975~2007)
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[Figure 14] Trends in Prison Inmates and Resource Input(1981~2006)
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(C) The Workforce of Correctional Facilities
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The number of probationers per probation officers

Probationer

[Figure 15] Trends in Probationers and Resource Input

(A) The Number of Probationers per Probation Officers
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[Figure 16] Repeat Offenders among Felony Criminals(1975~2007)
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ABSTRACT

This paper examines relative contributions of extensive margin and intensive margin of
Korean exports growth to China after 1990s’, based on an analytical approach proposed by
the Hummels and Klenow(2005). In this paper, extensive margin is defined as a weighted
count of Korean exports categories relative to the rest of world’s export categories to China.
On the other hand, intensive margin refers to Korean exports to China relative to the rest of
the world’s exports to China, exclusively in those product categories that Korea exports to
China.

According to the results of the analysis, the expansion of Korean exports to China was
induced mainly by the increase of intensive margin. This result is consistent with BesedeS
and Prusa(2007) as well as the Helpman, Melitz and Rubinstein(2007) who suggest that
intensive margin is a more important factor than extensive margin for sustaining growth of
export in the long term.

In addition, this paper shows that the survival rates of exports of parts and components
and capital goods is relatively higher in comparison to those of primary and consumption
goods. This implies that the expansion of international division of labor under the global
production network could substantially affect the survival of exports.
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{Table 1> Chinese Imports from the World and Korea

-
= 77

2.5%%}F 0.7%2 oS-

Import in value(Billion Dollars) Number of Commodity(HS, 6 digit)
) Import from ) Import from
Total import Total import
Korea B/A Korea D/C
(A) ©
(B) D)

1992 81 3 3.3% 4,926 2,580 52.4%
1995 131 10 7.8% 4,807 3,488 72.6%
2000 207 21 10.1% 4,996 3,736 74.8%
2005 643 76 11.8% 5,042 3,865 76.7%
2007 956 104 10.9% 4,860 3,792 78.0%

Source: Author’s calculation based on the UN Comtrade database and China Customs Statistics.
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{Table 2> Composition of Korean Exports to China by Types of Products

(unit: %)
Primary goods Semi-processed products
High tech Others High tech Others
1992 0.7 0.0 0.7 84.3 1.3 83.0
1995 0.6 0.0 0.6 74.9 1.4 73.4
2000 0.5 0.0 0.5 69.9 1.0 68.9
2005 0.4 0.0 0.4 30.1 0.8 29.3
2007 0.7 0.0 0.7 32.4 1.2 31.2
Parts and components and Capital Goods | Consumption goods
High tech Others High tech Others
1992 12.8 1.1 11.7 22 0.0 22
1995 20.2 23 17.9 44 0.1 43
2000 26.2 8.8 17.4 34 0.0 34
2005 67.6 48.1 19.5 2.0 0.1 1.9
2007 59.5 46.8 12.7 2.5 0.3 22

Note: This is a share in total exports to China, based on the United Nation’s BEC[Broad Economic Categories]

classification.

Source: Author’s calculation based on the UN Comtrade database.
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(Table 3> Relative Market Share of Korean Exports to China by Product Types

(unit: %)
1992 1995 2000 2005 2007
All Products 34 8.5 113 13.4 12.2
High tech 0.9 3.8 6.3 18.2 19.3
Others 3.6 9.1 12.4 11.3 9.1
Primary goods 0.4 0.9 0.3 0.3 0.4
Semi-processed products 6.5 15.1 18.2 17.1 15.7
High tech 8.9 26.0 17.1 17.2 17.6
Others 6.4 14.9 18.3 17.1 15.6
Parts and components 1.9 6.3 7.0 17.1 16.8
High tech 0.7 3.5 5.8 17.4 19.4
Others 2.1 7.0 7.6 16.7 11.2
Capital goods 1.1 4.5 6.0 14.6 13.9
High tech 0.5 2.8 5.6 20.8 20.2
Others 1.2 4.9 6.3 7.5 6.6
Consumption goods 1.1 6.5 6.9 7.5 6.3
High tech 0.2 2.1 1.1 1.3 59
Others 1.2 6.8 7.4 8.6 6.4

Note: Refer to <Annex tablel> and <Annex Table2> for the detailed information on product classification.
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[Figure 1] Trends in Extensive Margin of Korean Exports to China
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{Table 4> Extensive Margin of Korean Exports to China by Product Types

(unit: %)
All Products Semi-Processed Parts and Fomponents Consumption goods
products and Capital goods

High tech| Others |High tech| Others | High tech | Others |High tech| Others
1992 73.7 78.5 71.3 80.5 68.9 85.2 53.6 85.2
1995 90.7 89.2 91.9 89.8 83.2 95.8 96.1 92.6
2000 93.8 84.0 89.7 94.5 92.8 97.0 85.5 87.8
2005 96.0 77.2 94.5 95.9 96.1 98.6 91.0 87.3
2007 95.7 91.3 93.2 93.6 95.9 98.0 91.0 87.1

Note: Refer to <Annex tablel> and <Annex Table2> for the detailed information on product classification.
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{Table 5> Intensive Margin of Korean Exports to China by Product Types

(unit: %)

All Products Semi-Processed Parts and 'components Consumption goods
products and Capital goods

High tech | Others |High tech| Others | High tech | Others |High tech| Others
1992 1.3 4.7 11.5 8.0 0.8 1.9 0.3 1.4
1995 42 10.2 283 16.6 3.7 5.9 2.1 73
2000 6.8 14.8 19.1 19.3 6.1 7.2 1.2 8.4
2005 19.0 14.6 18.2 17.8 19.3 12.6 1.4 9.8
2007 20.2 9.9 18.9 16.7 20.5 9.2 6.5 7.2

Note: Refer to <Annex tablel> and <Annex Table2> for the detailed information on product classification.
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[Figure 4] Trends in Quantity of Korean Exporting Products to China
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<Table 6> Average Annual Growth of Korean Exports to China(2000~2006)

(unit:%)
Relative Extensive Intensive
Market share Margin Margin Unit Value | Quantity

All Products 2.4 -0.8 3.2 0.7 2.4

High tech 17.2 0.2 17.0 42 12.8

Others 23 -1.7 -0.6 -0.5 -0.1

Primary goods -0.3 -32 2.8 -5.5 8.3

Semi-Processed products -1.1 -0.3 -0.8 -0.1 -0.7

High tech -14 0.9 223 -1.1 -1.2

Others -1.1 -0.3 -0.8 -0.1 -0.7

Parts and components 15.0 0.1 14.9 6.5 8.3

High tech 18.9 0.2 18.7 113 7.4

Others 11.6 0.1 11.6 23 9.3

Capital goods 13.0 -0.2 13.2 -0.3 13.5

High tech 19.5 -0.3 19.9 -0.5 20.4

Others 1.0 0.4 0.6 -0.2 0.8

Consumption goods 0.4 -0.1 0.5 2.5 3.1

High tech 20.0 0.4 19.6 0.6 18.9

Others 0.4 -0.1 0.6 -2.8 3.5
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[Figure 5] Export Survival by Region
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[Figure 7] Years of Exports by Product Type
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[Figure 8] Probability of Survival of Exports to China by Product Types
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Annex

{Annex Table 1> Product Classification by Stage of Processing

Commodities

Primary

Food and beverages, primary, mainly for household
consumption(111)
Industrial supplies nes, primary(21)
Fuels and lubricants, primary(31)

Food and beverages, processed, mainly for industry(121)
) 'Industrial supplies nes, processed(22)
Semi-Processed ) iy
Fuels and lubricants, processed, motor spirit(321)
Intermediate Fuels and lubricants, processed (other than motor spirit)(322)
Parts and accessories of capital goods (except transport
Parts and )
equipment) and
components . .
Parts and accessories of transport equipment(42, 53)
) Capital goods (except transport equipment)(41)
Capital goods . . .
Transport equipment, other, industrial(521)
Food and beverages, primary and processed, mainly for
Final household consumption(112,122)
Consumption 'Transport equipment, passenger motor cars(51)
goods Transport equipment, other, non-industrial(522)
Consumption goods nes, durable, semi-durable,
non-durable(61, 62, 63)
others Non-classified commodities

Note: This Classification follows the United Nation's BEC[Broad Economic Categories] code.
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<{Annex Table 2> Group of High—tech Products by SITC Rev. 3

Korea SITC Code
7921, 7922, 7923, 7924, 7925, 79293,
1 Aerospace .
714(excluding 71489, 71499), 87411
. . 75113, 75131, 75132, 75134, 752(excluding
2 Office & computing equipment
7529), 75997
i o 76381, 76383, 764(excluding 76493, 76499),
Radio, Tv and communication
3 ) 7722, 77261, 77318, 77625, 7763, 7764, 7768,
equipment
89879
4 Drug & medicines 5413, 5415, 5416, 5421, 5422
774, 8711, 8713, 8714, 8719, 87211,
5 Precision and optical instrument 874(excluding87411, 8742), 88111, 88121,
88411, 88419, 89961, 89963, 89967
6 Electronic machines 77862, 77863, 77864, 77865, 7787, 77844
Chemicals, excluding drugs &
7 . 52222, 52223, 52229, 52269, 525, 57433, 591
medicines
. ) 71489, 71499, 71871,71877, 72847, 73111,
Non-electrical machinery, except
8 . . 73131, 73135, 73144, 73151, 73153, 73161,
office & computing equipment
73165, 73312, 73314, 73316, 73733, 73735
9 Weaponry 891

Source: Hatzichronoglou(1997).
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<Annex Table 3> Top 5 Korean Export Products to China(Parts and components)

World’s | Korean | Share of
Order | HS Code Commodity High tech|exports to |exports to | Korean
China China exports
1992
| 854011 Cathode-ray television picture 40 0.8 48.5%
tubes
) 852290 Part of ach:ssorles of appa'ratus of]| 4l 02 15.0%
recording or reproducing
3 852990 Par‘ts of reception gpparatus for 73 0.1 6.1%
radio-telephony, radio telegraphy
Parts of microphones ,
4 851890 loudspeakers, audio-frequency 0] 0.5 0.1 3.3%
electric amplifiers
5 850490 Parts gf electrical trans.formers, of 20 0.0 27%
static converters, of inductors
2000
| 852290 Part of acgessorles of appa.ratus of]| 19.9 30 13.1%
recording or reproducing
Parts and accessories of the
2 847330 machines of Automatic data 0] 53.7 1.8 7.8%
processing machines
3 852990 Par.ts of reception a'pparatus for 341 18 7.8%
radio-telephony, radio telegraphy
4 854091 Part of cathode-ray tubes 5.1 1.6 7.0%
5 854290 Part of elec'tror?lc integrated 0 50 13 579%
circuits.
2007
1 854209 | Other of electronic integrated 0 | 12772 | 2186 | 541%
circults
Parts and accessories of the
2 847330 machines of Automatic data 0] 168.4 38.7 9.6%
processing machines
3 851790 Parts of electrica 'flpparatus for line 0 138.6 274 6.8%
telephony or line telegraphy
4 853400 Printed circuit 107.8 13.9 3.4%
5 850780 Other accumulators 40.7 10.9 2.7%




FElUet S5 +E0M +E AT & Oz A ‘ 231

<Annex Table 4> Top 5 Korean Export Products to China(Capital goods)

World’s Korean Share of
Order | HS Code Commodity High skill| exports to | exports to | Korean
China China exports
1992
1 847989 Other equipment of 12.1 0.1 12.2%
semi-conductor
Machines for extruding, drawing,
2 844400 texturing or cutting man-made 2.1 0.1 6.8%
textile materials
3 844711 With cylmdpr diameter not 07 0.1 6.3%
exceeding 165 mm
852110 Magnetic tape-type O 1.9 0.1 4.3%
844590 Other weaving machines 1.2 0.0 3.7%
2000
| 847170 Storage umts. of auton.latlc data 0 17.4 28 12.6%
processing machines
2 847989 Other cquipment of 272 1.5 6.8%
semi-conductor
3 | ssasp0 | [ransmission apparatus 0 17.8 12 5.5%
incorporating reception apparatus
Other devices, appliances and
4 901380 . (0] 6.8 0.8 3.7%
instruments
5| s479gy | For treating metal, including 2.8 0.8 3.5%
electric wire coil-winders
2007
T issi t
1 852500 | nSHISSION apparatus 0 32.1 19.8 32.8%
incorporating reception apparatus
Other devices, appliances and
2 901380 . (0] 40.5 10.2 16.9%
mstruments
3 847170 Storage units. of autorr.latic data 0 208 29 47%
processing machines
4 | 847989 Other equipment of 373 27 4.5%
semi-conductor
Input or output units, whether or
5 847160 |not containing storage units in the (0] 15.5 22 3.6%
same housing




232 | #EBBWE /2009, I

<{Annex Table 5> Average Annual Growth of U.S. and Japanese Exports to China
(2000~2006)

(unit: %)
Relative Market| Extensive Intensive
share Margin Margin Unit Value Quantity
United States
All Products -5.2 -1.2 -4.0 -0.7 -3.3
High tech -14.2 0.0 -14.2 0.2 -14.4
Others 2.1 -1.9 -0.1 -0.5 0.4
Parts and components -6.1 0.0 -6.1 2.9 -3.2
High tech 8.1 0.0 -8.1 -1.7 -6.4
34 0.0 34 3.6 0.2
Capital goods -11.3 0.5 -11.7 -0.4 -11.3
High tech 21.2 0.1 2213 -0.1 2212
Others 2.3 0.5 2.8 -0.8 2.0
Consumption goods 2.9 -0.5 2.4 0.8 -3.2
High tech -8.6 0.3 -8.9 5.2 -14.1
Others 2.4 -0.6 -1.8 0.3 2.1
Japan
All Products -4.6 -0.1 -3.6 -2.5 -1.1
High tech 9.9 0.0 9.8 -1.9 -7.9
Others 3.0 -1.9 -1.1 22 1.2
Parts and components -8.1 0.0 -8.1 -3.4 -4.7
High tech -12.1 0.0 -12.1 2.6 -9.5
Others -1.6 0.0 -1.5 33 1.8
Capital goods 4.7 -0.4 -4.4 -0.1 4.3
High tech -8.4 -0.1 -8.3 0.6 -8.9
Others 1.2 0.1 1.1 -0.9 1.9
Consumption goods 5.5 -0.5 -5.0 -6.5 1.5
High tech 15.0 -0.5 15.5 -3.0 18.6
Others -8.3 -0.6 217 -6.5 -1.2
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[Annex Figure 1] Probability of Survival of U.S.” Exports to China by Product
Types(1992~2007)

1.00

075

050

025

0.00

(o] 5 10 15

Parts/Components(H) ————- Parts/Components(L)

100

075

050

_—————a

025

0.00

o 5 10 15
Capital Goods(H) ————- Capital Goods(L)

100

075

050

025

000




234 | #EBEHE /2009, I

[Annex Figure 2] Probability of Survival of Japanese Exports to China by Product
Types(1992~2007)

100

075

———

D P

050

025

0.0

(o] 5 10 15
Parts/Components(H) ————- Parts/Components(L)

1.00

075

050

025

0.00

o 5 10 15
Capital Goods(H) ————- Capital Goods(L)

100

0.75

050

025
|
I

0.00




i [ el 5 9

H31¢ M2z (5S¢ H105%)

Declines in Exchange Rate Pass-through to Export Prices in Korea

Hangyong Lee

(Assistant Professor, College of Economics and Finance,
Hanyang University)

Hyeon-Wook Kim
(Senior Research Fellow, Korea Development Institute)

* O|&&: corresponding author (e—mail) hl306@hanyang.ac.kr, (address) Hanyang University,
17 Haengdang—dong, Seongdong—gu, Seoul, Korea
8= (e—mail) hook@kdi.re.kr, (address) Korea Development Institute, 49 Hoegiro,
Dongdaemun—gu, Seoul 130—740, Korea

* Key Word: $-8-%17Hexchange rate pass-through), $=&7124(export price), H1th>34d(asymmetry)
+ JEL code: E31, F31, F41

* Received: 2009. 7. 28 » Referee Process Started: 2009. 7. 28

* Referee Reports Completed: 2009. 12. 22




ABSTRACT

This paper investigates changes in the extent of exchange rate pass-through to export
price in Korea. First, empirical results show that export prices have become less
responsive to the exchange rate since the financial crisis in 1997. The decline of
exchange rate pass-through to export prices suggests that Korean exporters are more
likely to use profit margins to absorb part of the impact of exchange rate changes,
consistent with pricing to market phenomenon. Second, this paper finds asymmetries in
the response of export prices to exchange rate changes. In the post-crisis period.
appreciations are more likely to be offset by markup adjustment than depreciations. Third,
this paper documents that a significant portion of the decline of exchange rate
pass-through is a result of both increased volatility of exchange rate and increased
competition with China in the world market.
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[Figure 1] Exchange rate and Export Price Index

(Korean Won / US dollar, average)
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standard | correlation standard | correlation
mean o . mean o .
deviation | coefficient deviation | coefficient
changes in
. 0.0012 0.0070 -0.0012 0.0141
export price
- -0.4524 -0.1672
changes in

0.0010 0.0121

exchange rate

-0.0008 0.0427

b
)
f
f
o
o
024:’1
o
b
2
N
N
o
=2

(o
g
" s
pok ot o2
- ot

7] i = 20|
e A7k A7 WEkE FAse
A& o BRIk 19979 TS VIES
2 7IRHE st EAs1E g

<Table 1>°ll= o|FA F&¥ F 7|3t
of tial 27+ A vl 7|Eo 2 ALt

el
Lo
ol
&Y
ek
=]
FN
)
>
S
Bl
2t
P
Lo
oz
r

B, 1986 1€H-E 1997 11€71A] €]
Q189]7] oA 7|7l FEEIIS $
&o] FAo R At JAJR WA
19973 1295H 20073 12€71#] 9] 2|3+
A7) o1F 7olE sl oS &
4 Aok w3 [Figure 1]ol14 Hole v}
20] 1997\ 1295E 20073 12€7}1% 9]
71Ztell= ol 71zt Bl $EE7}]
HEAdo] oF 2u)], 3Hg-9] WEAdo] oF 4]
7Whe] woMHES & Utk T W

=2 =
o] g AeAlE B 19861 145

¢

it

B 19979 11971A] 717bollE -0.4524
ol ®l ®la) 19973 1293 E 20073
12971A19] 717kl e -0.16728 A B
opxlt.

4y
i
N
e

= o] vk A (mark-up) 2}
H]|-8{(marginal cost)oll &J3f A2 H i 7}
s

g =+ Aot

W

—~
—
~

p:—e+pD =—e+put+tme

o71H pot pPe 22t 2aslE g
A ENAS EA FEHAS U
[e)

BT, e 23519 Yge 882 <



242 | mmmmwsR /2009,

st} 49 mee 47 233149 vla Y
AN LS oulsl=y), nfaYe
gEnte] AYdteeta 7Hgetka,
H &2 795 v ¥iskEs &
4 e W9l 2o 98] ARETn

o i 1w

i

(e S N =)

ofw &7t} A== (g -1)
e, e ¢, =009 Ay 2
Aol F&ol F= vIHA oA Hof 5
271901 A3} 7IE(EIARES 715) 2
2 7HAEAS Sk Al ofmIRih wh

it

o

A

Z1 A 7Hcomplete pass-through) - 5=
ok WHH, ¢, = 1019 F=71%]0] vk
e WA FIoZA g HES B

ol

Tkl les Yulsket, ole =
7190l &8 7IE(FaAt 7I9)es 714
< A3t ASS Stk F, o] AY
A= g&9 A grol 00| =Ho] &
go] geEA] FE7HE ¢ wxst
(zero pass-through) -2 2|3ttt} o]} 2+
S IAES o83 24 3F 22 F
Arygs =23 5 gt

Ap, =a+pAe, +vyAz +u, (3)

A7 Ap, & Ae, = A2 SERA
FE/IASS gy B 2 1%
ARES ofrlgitt 3, FAIRT FolA
719552 SAHIE wstE Y= 2,
o] TR AT A AAIAEIHPPIS} ZA
AAZHAPM) = S A=H], =AY
AA7VA L G2l A WhEshe 7
9AE EVHAE T dAAHAAIEE
ARSI ol9h HEe] FertEe &
=W dTe] Foadld iz TS
WS glous o] FAlsH] #fste
OECD H AlZA=re] A7)
(FD)E AWHsE F71ekithD)
upxEre 2 Gej7kx]|x|45(VD) Y] W}
= AUHTE 7 2IEAT) <

7) HoHd - 1XF2001) T & AR} Qo] FUAIFA YEhe =a9kE 9] ti8isd AEY
7FsES LAl A AAANE wgshe AAAAET 2 diEy] eSS AYHSRE FUl8)
Rom, A71FEas QARG o] 43 By AS FHT AR - FEF(2002) & AEHSEE
A gy B ol gy g, AMAETIE AMESIATE $UE/E ddeE § Campa an

Goldherg(2005) 5< SN AFANAE F57] FAMGS vhehhe Wpst 472) 286DP 5

Pl BRAHES YN

k)

o
52



2o #hgo] Ao o, oE F7k=e
2el3} tipl S-S = SAlE-EAE el
7R el ZIRIske sAlel G
awqm =Y FE71de f=7ids
°of FE7H= M= A= olde
fele] 2= A
e g7kl ¥
o] ¥t} Wiz g
:‘Jro}ti e OE =7t

= =7 Wslsisint

J}H
r&

gl

Ap,= a+fBAe,+~, APPL+~,APM,

TRAFD,+ A VD +u, (4)

A, A AT 71k e <18
$17) o) F1ztel Ago] AolaAl
Zéﬂ*‘x]—g— A E 7] 98, 1997 12¢
$E 20074 1297479) 71kl el
g 19] gh 2 CEERdE )88
Ak =, 3400 glojA zzke) Aww

8) BeHAAFVD)E Tl F8
£ ARE ol g3tk
9) 91&9)7] olF Yehd 23 54

W3} ko] AUAA 7 Eolte "Veol‘:}. 019} %ﬂr%o}c‘%
o] £Y=EE Y &S 1A %-?O‘?i e (omitted vanable)/]
2£(2002)

9)}O &
]—»J— El _'\J:

dom, 224 - 24
st

3(2001) 2 7

Ap,=

WA= (267 A1

o

X, L odlo o
o
o
o
F{F
Sl
o
=
=2

ul
B~
)
o
>
N
it
<
=
o R
-
AN
o
9
ot
>
N

apt+ a d+ (B, Ae,+ B, dAe,)
(Y1 A PPL+ v, dA PPIL)

(Yoo A PM, + 15 d AN PM,)
(Yo3 A FD, + y,3d A FD,)
(Y04 A VD, + 7, dA VD, )+,

(®)

N
N
N
N

o
ol
Lo

4 e
4 =
»

N

e
A

o o

SN

e 3

2
>
X
Al
T
B

off
o,
o©

ir

2 rlo

2oy
I <

L
N

]
¥ BN
0,

(0]

W o=
o

fru

rj':_l,

-

ol

ol

753:}01]
RS A
S AL TNl BEANMNS 74



244 | smmuws /2009,

o], B A7 AFEAdME okl Ap,= o+ ayd+ (pyAp,— +pdAp, )
+(ﬂert+ﬁ1 dAet)
+ (o1 A PPL+ 7, dA PPL)
ol AFEY TS A7) FEH7FE0] + (You A PM, + ~,5d AN PM,)
Aok = + (7,
+(

gha goJsttt. &, & wFol Alatk Y3 A FD, + 4,3 dAFD,)

g TR FEEM vXE 98-S BT YouA VD, +,,dA VD) +u,
gargto 2 £EE7)) i3 3847} )
&5 Bt ojw AlRke] & 370

o

3
Ap,= oyt ayd+ ZﬂOkAetfk
k=0

3
x
+}Z]051deet—k 1. ﬁt'“ #E%j}oﬂ E“?_I'
XX 71]]_]-
(Y012 PP +7,d A PPI) To =

(Y02 PM,+ 712 d A PM,)

(Yo3 A FD, +4,3d A FD,)

(Y042 VD + 714 dA VD) +
(6)

<Table 2>oll= 2] (5), & (6) 2 2] (7)
of W v 9@ A7) &S F
AE A7} AA o] YTkl WA &
39171 o] 71ztel] gt @] #-&x7t

N
N
N
N

I, &8 Wgle] ARSE olgst &8 Urille 5,9 A5 A )=
o A7) BLANES 4= gl & 0254, FEVHEY] ARHSFE XS
EWie] AASFE ARHSR F7kE A ()M 00872 FAHRIE, ol
o @7 2 A7] FeA7keS AT £ S BT % felaselM AR
= itk o] Aol BEW ope o sl UERdTh o3 FHA= &
2 FANT A7) R ey 2vs @A 27N dAlR 88 wept £E7)
A E = Qg ojde] o FAlFe Al =9 AVEAEE rlstaL 3l
2ZE O 2L A (e FHFeEN Tk B, Y] S AT 4
A7) FEATHES AWE F Ak (6)e] A= K, 9f9he)7] o3} A7)

10) 42 OLSE AH83t9oH, Al 94 352 Newey and Westoll whe} 24 standard errorg A}
833



{Table 2> Estimates of Exchange Rate

22|Let 87140 Ofet B8Ee Wt | 245

Pass—through

Short-run: eq (5) Long-run: eq (6) Long & Short: eq (7)
0.002 0.002 0.000
o (0.0907) (0.0194) (0.7701)
-0.010 -0.010 -0.007
& (0.0000) (0.0000) (0.0016)
0.646
P (0.0000)
-0.447
P (0.0047)
5 -0.254 -0.087
0 (0.0142) (0.0291)
5 0.189 0.045
! (0.0763) (0.4062)
-0.614
25 B (0.0000)
0.376
2. By (0.0002)
0.049 0.071 0.076
Ton (0.6462) (0.5113) (0.4403)
0.591 1.263 0.470
Tn (0.0504) (0.0000) (0.1136)
0.019 -0.001 0.020
oo (0.2295) (0.9571) (0.0353)
0.117 0.098 0.104
Mo (0.0000) (0.0001) (0.000)
-0.029 -0.092 0.108
s (0.9302) (0.7401) (0.4716)
1.283 0.958 0.800
s (0.0184) (0.0479) (0.0679)
-0.036 -0.083 -0.058
Tos (0.4863) (0.0425) (0.0929)
-0.263 -0.257 -0.277
T (0.0048) (0.0012) (0.0055)
R? 0.48 0.60 0.58

Note: Numbers in parentheses are p-values.
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{Table 3> Long—run Effects on Export Price

Before the financial crisis After the financial crisis
Ae -0.246 (0.0030) -0.052 (0.2524)
A PPI 0.214 (0.4464) 0.681 (0.0150)
APM 0.056 (0.0410) 0.155 (0.0000)
AFD 0.306 (0.4448) 1.133 (0.0107)
AVD -0.165 (0.1056) -0.419 (0.0083)

Note: Numbers in parentheses are p-values.
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{Table 4> Estimates of Exchange Rate Pass—through by products

Short-run model Long-run model
Ho by > Bo > By
Food, Beverage, Tobacco (000}1%2) (36137612) (000‘(1)%) , 36337778)
Textile, Apparel, Leather (000%22) (36176209) (000%5;3) ( (?.'(;100681)
Paper, Paper products (692-2222) (6(.)6%%2) (6(.)655372) ( 39090620)
Petroleum products (35157214) (00651?1) ( 35209690) (004%?3)
Chermical product 03130) (04022) Py 03%16)
Rubber and Plastic products (000331%) (3-1312813) (0002%)%) , 36800051)
Nonmetallic Mineral products (ooo%ﬁ) (36300021) (000%%)?) ( 36610864)
Basic Metal products (0002291) (36392982) (OOOZ)%%)) ( 36601104)
Fabricated Metal products (000%332) (362(;1757) (000%%?)) ( 36506(93)
General Purpose Machinery (001232) (36142910) (000%%2) ( 82168809)
Special Purpose Machinery (0002%32) (3-1057984) (000222) ( 8.3097371)
Electrical Machinery (000%%) (36203130) (000%%\3) ( 36332357)
Semiconductor (000%‘(1)%) (366(;1203) (010%)%) ( £i805f4)
Electronic Components (000%%%) (36209011) (000%%%) (01..0003034)
Computers (5(-)2(;953) (36252;13) ((;%‘ié%) (36525731)
Communication equipments (8&1530) (&1023778) ( &191137) (oozllﬁ)
Sound and Image equipments (000%)%%) (36103(;)2) (003222) ( 3605;1593)
Precision Instruments (001%)%31) (3-1099021) (001%%) (008(6)323)
Transportation equipments (00011%) ( 36202116) (0004(1)%?)) ( (? 5106020)

Note: Numbers in parentheses are p-values.
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(Table 5> Estimates of Asymmetric Pass—through

model | model 11

coefficient (p-value) coefficient (p-value)
a, -0.000 (0.9369) 0.001 (0.1882)
o -0.006 (0.0229) -0.008 (0.0012)
By -0.129 (0.0097) -0.175 (0.0171)
B -0.009 (0.8846) 0.047 (0.5401)
By -0.667 (0.0000) -0.523 (0.0000)
By 0.745 (0.0000) 0.567 (0.0000)
Yor 0.019 (0.8534) 0.025 (0.8198)
o 0.826 (0.0124) 0.792 (0.0156)
Yoo 0.018 (0.2297) 0.014 (0.3813)
Yia 0.100 (0.0006) 0.106 (0.0004)
Yos -0.056 (0.8533) -0.064 (0.8423)
Yis 1.114 (0.0390) 1.189 (0.0283)
You -0.013 (0.7921) -0.024 (0.6409)
Y -0.314 (0.0005) -0.264 (0.0063)

asymmetry 1

13.098 [0.0003]

7.520 [0.0061]

asymmetry 2

8.967 [0.0027]

7.842 [0.0051]

RZ

0.53

0.60

Note: Numbers in parentheses are p-values. asymmetry 1 and asymmetry 2 denote x* test statistics for the null
of By =0, and B +B = 3 +05,, respectively, and numbers in brackets are the associated p-values.
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(Table 6> Estimates of Asymmetric Pass—through by Products

By By By By

-0.101 0.070 -0.380 0.527
Food, Beverage, Tobacco (0.1492) (0.2465) (0.0391) (0.0103)
_ -0.077 0.075 -0.429 0.451
Textile, Apparel, Leather (0.1668) (0.1797) (0.0094) (0.0086)
baner. Paber broducts 0.011 -0.389 -0.924 0.989
per, Faper p (0.9016) (0.0001) (0.0193) (0.0182)
Petroleum products 0111 0100 1.201 1123
P (0.6482) (0.7471) (0.1666) (0.2118)

Chemical products 0.032 -0.154 -1.150 1.601
P (0.7867) (0.2418) (0.0606) (0.0136)

Rubber and Plastic -0.106 0.070 -1.074 1.234
products (0.2219) (0.4279) (0.0102) (0.0034)
Nonmetallic Mineral -0.166 0.200 -0.519 0.653
products (0.0006) (0.0058) (0.0478) (0.0171)

_ -0.217 0.099 -1.087 1.140
Basic Metal products (0.0448) (0.3199) (0.0015) (0.0013)

_ -0.128 0.099 -0.603 0.755
Fabricated Metal products (0.0116) (0.0670) (0.0010) (0.0001)
General Purpose -0.052 0.072 -0.242 0.295
Machinery (0.2700) (0.1409) (0.1395) (0.1000)
Special Purpose -0.093 0.044 -0.182 0.202
Machinery (0.1387) (0.4545) (0.0639) (0.0554)

. . -0.101 0.105 -0.592 0.681
Electrical Machinery (0.0001) (0.0143) (0.0001) (0.0000)
Semiconductor -0.717 0.381 -1.744 1.562
(0.0000) (0.0398) (0.0062) (0.0197)

Electronic Components 0.270 0.242 0.398 0.474
P (0.0001) (0.0049) (0.2217) (0.1697)

Computers -0.024 0.080 -0.315 0.737
P (0.7800) (0.3969) (0.0524) (0.0015)
Communication -0.017 0.080 0.115 -0.121
equipments (0.5171) (0.0095) (0.2730) (0.3960)
Sound and Image -0.125 0.143 -0.185 0.065
equipments (0.0000) (0.0000) (0.0193) (0.5355)
Precision Instruments 0.090 0.067 0146 0188
(0.2344) (0.3529) (0.1718) (0.2575)

Transportation equipments 0.076 0124 0.494 0.549
P quip (0.0013) (0.0000) (0.0004) (0.0002)

Note: Numbers in parentheses are p-values.
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{Table 7> Determinants of Exchange Rate Pass—through: Time series

model | model 11

coefficient (p-value) coefficient (p-value)
@ -0.001 (0.4018) -0.001 (0.4016)
3 -0.271 (0.0000) -0.232 (0.0000)
B3 0.043 (0.0002) 0.045 (0.0003)
5, -3.291 (0.5612) -3.328 (0.5821)
B 0537 (0.0094) 4.245 (0.0262)
" 0.769 (0.0000) 0.775 (0.0000)
Y 0.085 (0.0000) 0.083 (0.0000)
Y 0.719 (0.0300) 0.676 (0.0404)
Y -0.134 (0.0089) -0.128 (0.0151)
Y -0.009 (0.0000) -0.009 (0.0000)
Y -0.167 (0.1539) -0.166 (0.1793)
Y7 -0.002 (0.6738) -0.004 (0.9199)
R? 0.44 051

Note: Numbers in parentheses are p-values.
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model | model 11

S=5,, 5= 5, S= 8,1 5= 5,

N -0.010 -0.008 -0.010 -0.008
(0.099) (0.172) (0.097) (0.141)

5, -0.563 -0.562 -0.571 -0.574
(0.000) (0.000) (0.000) (0.000)

5, 0.170 0.212 2417 2.873
(0.097) (0.035) (0.068) (0.018)

0.689 0.712 0.709 0.727

n (0.000) (0.000) (0.000) (0.000)
-0.051 -0.034 -0.210 -0.079

" (0.021) (0.086) (0.138) (0.496)
R? 0.51 0.51 0.51 0.51

Note: Numbers in parentheses are p-values.
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{Table A> Asymmetric Effects of Exchange Rate and other Control Variables

model | model 11

coefficient (p-value) coefficient (p-value)

a, 0.000 (0.8197) -0.002 (0.1374)
o -0.005 (0.0341) -0.005 (0.1001)
Be -0.113 (0.0101) -0.083 (0.1547)
N -0.003 (0.9493) -0.007 (0.9062)
By -0.589 (0.0003) -0.658 (0.0000)
By 0.669 (0.0001) 0.734 (0.0000)
o 0.066 (0.7366) 0.184 (0.2539)
o 0.730 (0.0080) 0.450 (0.0715)
o 0.048 (0.7024) -0.004 (0.9771)
o 0.839 (0.0743) 0.960 (0.0521)
T -0.021 (0.1402) 0.006 (0.7348)
7 0.162 (0.0000) 0.152 (0.0000)
oo 0.042 (0.0439) 0.025 (0.1527)
o 0.054 (0.1971) 0.057 (0.1469)
o -0.308 (0.2671) 0.258 (0.4748)
o 1.267 (0.0366) 0.599 (0.3504)
o 0.109 (0.7854) 0.051 (0.8738)
s 0.890 (0.1380) 1.222 (0.0265)
T -0.058 (0.1461) -0.288 (0.0026)
o -0.361 (0.0056) 0.009 (0.9532)
ou 0.001 (0.9876) 0.158 (0.0376)
oo -0.288 (0.0397) -0.468 (0.0012)

asymmetry 1

8.879 [0.0029]

21.313 [0.0000]

asymmetry 2

8.558 [0.0034]

4.699 [0.0302]

R2

0.54

0.54
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Guidelines for English Manuscripts
Preparation

. Manuscripts must be prepared in Korean or English on A4 paper using the "Book Antiqua"
font, size 10p, and space between lines of 17.3p (based on MS-word processor)

. When Romanization or other foreign languages are needed, author must comply with the
following: The first word of proper nouns, such as names of people and geographical
locations, must begin with a capital letter. And, abbreviation of names of groups and
organizations must be written inall capital letters.

. Terms, units, name of people, and terminology must maintain consistency throughout the
whole manuscript.

. The main body should be divided into the following order: T 1, 1), II 1
[ Introduction
1. The Model

1) Previous Research
2. Mathematical Models
I Data

. Tables must be numbered with Arabic numerals. Tables must be placed in the middle of the
page.Tables must be self-contained, in the sense that the reader must be able to understand
them. Each table must have a title followed by a descriptive legend. Authors must check
tables to be sure that the title, column headings, captions, etc., are clear and to the point.

. Figures must be numbered with Arabic numerals. Figures must be placed in the middle of
the page. A figure's title should be part of the caption. Figures must be self-contained. Each
figure must have a title followed by a descriptive legend.

. References
1) References in Korean must be displayed in the Korean alphabetical order (name of people

and organizations). When Korean reference has English-translated title, both titles must be
displayed simultaneously. Foreign reference written in Chinese characters must follow the
same rule. In addition, foreign references must be displayed in alphabetical order (last
name, organization name).

2) References with the same author must be displayed together.
<Ex> @ Koh, Young-Sun, “The Impact of Budget Deficits on Inflation and Private

Savings,” The KDI Journal of Economic Policy, Vol. 22, No. 1, 2, 2000.

2 Taylor, Lance, Macro Models for Developing Countries, New York: McCraw-Hill
Book Company, 1979.

@ Leibenstein, Harvey, "Entrepreneurship and Development,” American Economic
Review, Vol.58, Bo2, May 1968, pp.35~53.
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B Privilege of Membership
» Members will receive all periodicals published by KDI.
(Excluding internal—only materials or others with distribution
limitation)
» Members will be automatically invited to various events held by KDI,
including seminars, policy seminars, and hearings.
» Members will enjoy a ten percent discount on additional purchase
of research monographs (printed material) via KDI website.
B Membership Fee
» Individual: W100,000 yearly / Organization: W 300,000 yearly

B Member Registration

P Registration via KDI website. Use the GIRO document to pay the
fee. (GIRO number: 6961017)

» Bank transfer account: Woori Bank
(KDI Account #: 254—012362—13—-145)

M For further information
» Address: Hoegiro 49, Dongdaemun—gu, 130—012 Seoul, Korea
» Contact: 02-958-4318

Where to purchase KDI publications
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