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ABSTRACT

This paper attempts to estimate the natural rates of output and interest of Korea in a
simple DSGE set-up with a few stylized New Keynesian features using Bayesian methods.
The major findings of this paper are as follows. First, the estimates of output gaps are less
volatile than the measures from conventional approaches, although they exhibit
non-negligible variations depending on the model specification. Another key finding is that
the hybrid type Phillips curve with a backward-looking component and/or habit formation in
consumption may play an important role in characterizing the macroeconomic dynamics of

Korea.
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I . Introduction

Central banks in most countries operate under a dual mandate to achieve
both price stability and maximum sustainable employment. In that context, the
potential output, the level of output at which demand and supply in the
aggregate economy are balanced so that, all else being equal, inflation tends to
move around its long-run expected value, can be naturally thought of as the level
of output consistent with the above notion.1

The idea of potential output level and obtaining its appropriate estimates is
critical in that they help policymakers assess (current) overall economic conditions
and achieve such level consistent with the objective of dual mandates, and in that
output gap, the difference between actual and potential output, may also play a
key role in inflation dynamics. Hence, it does seem natural that the question of
how we estimate the path of potential output, or how we determine whether the
economy is operating above or below its maximum sustainable level, has been one
of the key issues of practical importance and interest for policymakers as well as
the academia.

Traditionally, there are two approaches in estimating the level of potential
values of key macro economic variables such as the gross domestic product (GDP)
and unemployment: (i) aggregate time-series approaches, which estimate the
natural values of such variables, based on a few economic relationships such as
the Phillips curve or Okun's law, through some reasonable statistical model
specifications, and (ii) production function, or growth-accounting approaches, in
which one generates estimates of potential variables, building on some nested
functional form of aggregate production, from underlying factors of productions
such as capital stock, labor input, and technological progress.2

It has become a recent standard practice in dynamic macroeconomic research
to analyze a wide range of issues and policy agendas using models that feature
optimizing agents with a variety of market imperfections. Such representative
examples are the class of New Keynesian dynamic stochastic general equilibrium
(DSGE) models. They contain many features of the earlier real business cycle
literature but allow for rigidities and imperfections in the markets. As such, they
are often referred to as the New Keynesian models. The New Keynesian DSGE
models provide more realistic yet still theoretically elegant, representations of the
economy, and their development has been an active area in macroeconomic
research in recent years.

1 The notion of the natural values of key macro variables such as output, unemployment rates,
and interest rates dates back from Knut Wicksell, to Friedman (1968), and to the more recent research
on monetary policy by Woodford (2003?. Generally and simply put (at the risk of oversimplification),
the natural levels/rates of macro variables are the market equilibrium values consistent with price and
output stability (Amato, 2005). See also footnote 3).

2 A detailed discussion on the individual approach is beyond the scope of this paper. See Mishkin
(2007) for a brief yet comprehensive survey.
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Building on this line of research, there have been a few recent attempts to
estimate the potential/natural level of output in the DSGE framework. The DSGE
models provide a somewhat different but complementary perspective on the
definition of potential output than the one measured through conventional
approaches mentioned above. In particular, the DSGE approaches think of potential
output as the level of output that an economy could attain if the inefficiencies
resulting from nominal wage and price rigidities were removed, that is, if wages
and prices were fully flexible. The definition of potential output as a flexible price
equilibrium has much in common with the more conventional definition because
over time prices (and wages) do gravitate towards their equilibrium levels. As a
result, the DSGE definition is in accordance with the idea that potential output is
the level of output at which inflation tends neither to rise nor fall.3

With that said, it is worth emphasizing that the DSGE view of potential
output also has important differences with the earlier approaches to estimating
potential output. The DSGE measures of potential output are far more
model-dependent than the conventional measures because they depend on the
estimated parameters of the model and on the model's estimates of the structural
shocks hitting the economy.4

What is more attractive is that the DSGE approaches, through appropriate
general equilibrium model specification, allow us to jointly estimate natural interest
rates as well as output level through a general equilibrium framework. The
estimates of natural real interest rate are another key variable for the conduct of
monetary policy, on which practically little emphasis has been given and which
has been often generated in an ad-hoc manner, without much theoretical basis.

Motivated by the recent development on this line of research and with the
advances of computing technique, this paper attempts to estimate the
potential /natural level of output of Korea in a simple DSGE set-up. The baseline
model can be characterized by a New Keynesian DSGE framework featuring
nominal rigidities (in price) and market imperfection (monopolistically competitive
producers), with a monetary policy - a la standard Taylor interest rate feedback
rule. 1 then estimated the structural parameters of the model using Bayesian
methods and, based on the estimation result, a series of output gaps, the key
variable of interest, is generated. Despite its simplicity, the model allows us to

3 However, it seems that this idea/definition of potential output is not universally accepted in
DSGE literature. Some even argue that the notions of potential and natural output are conceptually
distinct. For example, Justiano and Primericeri (2008) argued that the former is the level of output that
would prevail if products and labor markets were perfectly competitive, while the latter is the level of
output that would prevail under imperfectly competitive markets, but with flexible prices and wages.
The latter is more closely related to the one in the model presented in this paper. See also McCallum
(2001).

4 Interestingly, as Mishkin (2007) pointed out, a few research have found that the properties of
potential output and output gap fluctuations can be quite different from conventional measures. (See,
Neiss and Nelson, 2005; Edge, Kiley, and Laforte, 2007; Justiniano and Primiceri, 2008). For example, in
many DSGE models, potential output can undergo large swings over the business cycle, which are, in
some sense, natural results given the equilibrium nature in which the business cycles are the primarily
efficient responses to shocks. On the other hand, production function/growth-accounting approaches to
estimating potential output, generally assuming that such shocks have no important ef?ects on the
potential output at business-cycle frequencies, typically yield smaller fluctuations than the measures of
potential output derived from the DSGE models.
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extract not only the potential level of output but also the natural nominal/real
rates of interest and implicit intermediate inflation target for monetary authority.

The major findings of this paper are as follows. First, the estimates of output
gaps are less volatile than the measures from conventional approaches, although
they exhibit non-negligible variations depending on the model specification; models
with no habit term in consumption or no lagged inflation term in Phillips curve
result in more volatile output gap measures. Another key finding is that a hybrid
type Phillips curve with a backward-looking component and/or habit formation in
consumption may play an important role in characterizing the macroeconomic
dynamics of Korea.

To the best of the author's knowledge, there has been no research that
estimates the potential level of output, let alone the natural level of interest rate
for the Korean economy from the perspective of the DSGE framework. Most of
the previous research employed either a multivariate aggregate time-series or
production function approach.> Although it is practically impossible to obtain
perfectly reliable estimates and there is no guarantee that estimates from a
particular DSGE model are clearly better or are more accurate, this work may
shed some lights on this line of research emerging in Korea.

The rest of the paper is organized as follows. Section 2 outlines the baseline
model in a linearized form, and then the estimation results of the model's
parameters and key latent variables are presented in Section 3. Building on these
results, Section 4 extends the baseline model in a few directions and investigates
the robustness of the results. Finally, Section 5 concludes the study. The
presentation of the original non-linear model and all the technical details are
contained in the Appendix.

0. A Model

The baseline model I considered is a simple version of New Keynesian DSGE
model.6 For expositional purposes, this section presents the log-linearized system
of the model, while the original underlying non-linear model and related
discussion are given in the Appendix.

1. Aggregate Demand Block

The demand side of the model is characterized by the following expectational
"IS" equation, relating (log) real output, y,, and real interest rate, r, — [, ],
(nominal interest rate less expected inflation):

5 See surveys by Park and Hur (2004) and Kim and Noh (2007).

6 The baseline model is built on the works of Rotemberg and Woodford (1997), Furher (2000),
Andres, Lopez-Salido, and Nelson (2005), and Bjornland, Leitemo, and Maih (2007).
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Ay, = E, [ALUH 1] - ! ) ('?'r — £ [Wr+ 1] —4) @

o -+
hy (c—1) hy (c—1

1
+ E(H'p,f -k [“-p,r + 1])

where A denotes the first difference operator, and £, is the conditional
expectation operator at time t. The Greek letters are the model parameters, o is
(constant relative) the risk aversion in the consumer's preference, § is the time
discount rate, and the degree of habit in consumption is represented by h,, which
reflects the utility gains from last period's consumption. Finally, the variable wu,,
is the demand/preference shock, and its law of motion is described below.

2. Aggregate Supply Block
The model's supply block is represented by the familiar Phillips curve:
m, = pE ]+ (= pw)m, +nme, +uy, 2

where 4 and 1—p are, respectively, the weights on the forward- and
backward-looking components in the inflation dynamics and me, is the (log) real
marginal cost. The magnitude of the response of inflation to the marginal cost is
governed by the parameter 7. As with the IS equation, every period the inflation
rate is subject to a structural (cost-push) shock .

While the "standard" Phillips curve takes the form without the lagged inflation
term, the literature typically reports that standard Phillips curves empirically fail
to describe actual inflation dynamics (Gali and Gertler, 1999). The extension
section will later discuss more general versions of the Phillips curve and their
implications.

I further assumed that (log) marginal costs are linear in the log deviation of
output from the natural rate of output, that is, me, = ((y, —v;'). By defining the

deviation of output from the natural rate as the output gap, =, =y, — ¥/, one can
write the Phillips curve as:

m, = pE |+ = pwm, 4 kx, +ug, ®)

where k = n(.”

7 As addressed in the Appendix, one may derive the Phillips curve (2) from a model set-up as in
Calvo (1983). Literature typically makes assumptions on technology, preferences, and the structure of
labor markets to justify the proportionate relation between the real marginal cost and the output

gap (see Walsh, 2003, for example). In this context, the disturbance term can be interpreted as
reflecting the deviations, from the condition me =((y, —3}): The deviation from this proportionality
condition can be caused, for example, by movements in nominal wages that push reaP wages away
from their equilibrium values due to friction in the wage contracting process. Another interpretation of
the disturbance is that it could reflect a shock to the natural and potential levels of output. More on
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As noted in the Appendix, I do not endogenize the input of production
factors and specify technology, but instead assume that the natural rate of output
is given exogenously by the process:

Ay;P =4 + u_r;,l’ (4)

where g is the unconditional expected growth rate of output and u,, is an AR(1)
shock (to be specified below) to the growth rate.

3. Natural Level of Variables

I will now describe the determination of the natural output and interest rate,
and related processes. First, the relationship between natural output level and

natural (nominal) interest rate can be determined by replacing y, with y; in (1):

n n 1 n
Ayy = E, [A'.le]_ ) (rf — E, [Wr+1]_5) ©)

o I
hl(o—l) hi(lo—1

1
+ E(U',n.lf - EF [U',n,lf + 1])

Solving (5) for the natural real interest rate yields:
v —En, ] =0+0E Ay} ] —hi(lc—1)Ay} + (0 — 1)(?;.1?,, — F, [“'ﬁ-,H 1))

To see the relationship between natural output and natural rate of interest
from expression (6) more clearly, consider the standard case where there is no
habit formation in consumption (h; = 0). In this case, the natural real interest rate
is the sum of the expected future natural output growth times the reciprocal of
intertemporal elasticity of substitution and discount rate. This is a standard
relationship one may encounter in simple dynamic macro models.

Finally, using (1) and (5), the output gap process can be expressed as follows:

o hy (c—1) 1

ey ey R ACIERY ey oy ey S Ry o oy A R )

4. Monetary Policy

The monetary authority sets the nominal interest rate a la standard dynamic

this will be discussed in the estimation section. See also Clarida, Gali, and Gertler (1999) and Erceg,
Henderson, and Levin (2000).



8 | mEmBWE / 2000. |

Taylor rule:

ry = W"‘r— 1 + (1 - ¢)[?;P + 971' (7T|’ - 7Tl“T) + 9.?‘3:F] + emp.ﬂ (8)
where ¥ measures the smoothing in the interest rate setting; r; is the nominal
natural interest rate; and ¢,,,, is the mean-zero interest rate policy shock. I
assume the (unobserved) intermediate inflation target, 7, evolves as follows:

T T
Ty = pgTy—1 T gy O
The model is closed with the expressions for law of motion for stochastic

shocks. I assumed that monetary policy shock is a white noise, with remaining
shocks following the first-order autoregressive processes. More specifically,

Uy = Pty -1 €, (10)
Ugy = plig 1t egy (11)
Ug,p = Pgllgr—17T €q (12)
Ury = prir—1 T €7y (13)

The equilibrium of this economy consists of 10 endogenous variables,
T Ty STy Yps Ty s Ty Uy, g5 U g5y 4, and 17, (note that three variables of our interest,
m/.x,, and r} are unobserved) whose dynamics satisfy the system characterized
by (1), (3), (6)-(9), and (10)-(13). The model can then be solve by the standard
methods developed by Blanchard and Khan (1980), Klein (2000), and Sims (2002).

The solution to this system takes the form of a state-space econometric model
relating a vector of state variables, .5;, to a vector of flow variables, f,:

Sp+1 =P8+ D€y 4y (14)

and
fi= stSr (15)

with €41 {€, /1 1:€0 11 1:€44 1+ 1:€ 7.1+ 1:Empr+ 1) a5 the vector of error terms or
innovations to shocks.

Equation (14) is the transition equation, while (15) is the measurement
equation. In this solution, the vector of state variables includes all the
predetermined  variables {7r,,7r,T , :1:,,-3',} and the exogenous variables

{I"'"p,r’"'"s,r"""r;,r"""T,r} ; the vector of flow variables contains {y,,r}'}. Finally the
elements in matrices @,,®., and &, are the nonlinear functions of the (deep)



Estimating the Natural Output of Korea: A Bayesian DSGE Approach ‘ g

structural parameters of the model and cannot be expressed in closed form.

IMI. Estimation

The data I used are quarterly real output (gross domestic product), consumer
price index (CPI), and call rate. All data were obtained from the Bank of Korea,
Economic Statistical System (ECOS), and the sample period was from 1991:1 --
2008:111.8

I estimated the model using Bayesian methods. For the state-space
representation of the model, (13) and (14), the log-likelihood function is
constructed using the Kalman filter algorithm, as outlined in Hamilton (1994), and
combined to some prior information to arrive at the posterior distribution of the
parameters.

Table 1 lays out the assumptions for the prior distribution of the estimated
parameters and structural shocks, and the parameter estimates for our baseline
model. In the first four columns, the list of structural parameters with distribution
type, their associated prior mean, and standard deviation are shown.? Following
standard conventions, I used Beta distributions for the parameters that fall
between 0 and 1, Gamma distributions for parameters that need to be constrained
to be positive, and Normal distributions for other cases. The priors for the
variances of structural shock variance are all inverted Gamma distributions. The
next three columns report the posterior mean along with the 5th and 95th
percentiles of the distribution.10

Starting with the expectational IS curve, 1 set the prior on the risk aversion
parameter at o= 1.5, which is well within the range of the estimates in the
literature. The posterior has increased from the prior, although not too
significantly (posterior mean equals 2.5185). In addition, the habit parameter, h; ,
restricted to lie between zero and one, turns out to be fairly close to 0.7, which is
similar to the estimate found in the literature (Fuhrer, 1995). Moreover, the
demand/preference shocks display a high degree of persistence, with a coefficient
of p,=0.7871 and large volatility of o, = 0.0732.11

8 All the log changes in the data (compared with the same quarter of last year) are measured at
an annual rate. I treated inflation, nominal interest rate, and output growth as nonstationary - prior to
estimation, the first two variables were Hodrick-Prescott filtered with a smoothing parameter of 1600,

d GDP growth rates were demeaned. I calibrated the equilibrium steady-state inflation rate 7" to
the detrenéléd ) sample mean.

9 The Bayesian estimation technique allows us to use prior information from previous micro- and
macro- based studies in a formal way, and the procedure of Bayesian inference starts out from a prior
distribution of the model's non-calibrated parameters. This prior distribution describes the available
information prior to observing the data used in the estimation. The observed data are then used to
update the prior via Bayes theorem to the posterior distribution of the model's parameters. This
distribution may then be summarized in terms of the usual measures of location (e.g., mode and mean)
and spread (e.g. standard deviation and probability intervals). For the technical details of the
computation, refer to the Appendix and references therein.

10 The discount rate ¢ is set to 0.025, reflecting a quarterly discount factor of 0.9756, and the value
is fixed throughout all the cases.



10 | mEmuHE / 2009, |

<Table 1> Parameter Estimates

prior distribution posterior distribution
type mean st. dev. mean (90% confidence interval)
hy Beta 0.7 02 0.6873  (0.2656, 0.8746)
o Gamma 15 0.8 25185  (2.0122, 3.8779)
q Normal 0.0 0.001 0.0000  (-0.0018, 0.0016)
1 Beta 05 02 07206 (0.7097, 0.7621)
K Beta 0.005 0.005 0.0022  (0.0000, 0.0055)
' Beta 0.5 02 04510  (0.3779, 0.6154)
0, Beta 0.7 02 0.7057  (0.6962, 0.7095)
6., Beta 0.7 0.2 07193  (0.7086, 0.7147)
Py Beta 0.5 0.2 0.7871  (0.6471, 0.8659)
Pg Beta 038 0.15 0.8424  (0.7674, 0.9207)
Ps Beta 0.5 0.2 04581  (0.4339, 0.6837)
Pr Beta 05 02 04803  (0.1470, 0.7619)
o Inv. Gamma 0.02 infinity 0.0732  (0.0234, 0.0854)
g Inv. Gamma 0.02 infinity 0.0209  (0.0177, 0.0239)
o, Inv. Gamma 0.01 infinity 0.0039  (0.0023, 0.0043)
or Inv. Gamma 0.01 infinity 0.0060  (0.0027, 0.0098)
Opmp | Inv. Gamma 0.01 infinity 0.0046  (0.0028, 0.0069)
log density 570.435305

<Table 2> Shock Variance Decomposition

. demand/ cost- natural inflation monetary
variables preference push rate target policy
& shocks
(ep.f‘) (e.u,f) (G_r,rﬁf) (em,n,f) (em,n,f)
output growth 1.74 1.20 96.06 0.58 041
output gap 24.00 49.59 0.79 20.80 483
inflation 0.01 99.99 0.00 0.00 0.00
inflation target 0.00 0.00 0.00 100.00 0.00
interest rate 84.63 10.79 3.59 0.36 0.63
natural interest 88.22 7.82 3.48 0.30 0.19

11 Given that the baseline model is a closed economy, it is not surprising that demand shock
exhibits rather volatile behavior; confronted with actual data, part of this structural shock is supposed
to reflect foreign (export/demand) shock as well.
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<Table 3> Parameter Estimates - Consumption habit posterior mean
(90% confidence interval)

no habit additional lags
hy 0.8865  (0.7420, 0.9889)
hy 0.0316  (0.0000, 0.1294)
o 19790  (1.9680, 2.0405) 1.9009  (1.6379, 2.0290)
q -0.0002  (-0.0013, 0.0016) -0.0003  (-0.0016, 0.0004)
7 0.6732  (0.6686, 0.7033) 06162  (0.6152, 0.6177)
K 0.0010  (0.0009, 0.0023) 0.0001  (0.0000, 0.0001)
14 0.6012 (0.4756, 0.6385) 0.4414 (0.3874, 0.5947)
0, 0.7008  (0.6955, 0.7020) 0.6629  (0.6555, 0.6709)
0. 0.6751  (0.3937, 0.9989) 0.7496  (0.5841, 0.8539)
Py 0.7826  (0.7383, 0.8765) 07363  (0.6193, 0.8136)
Pg 05736 (0.4059, 0.6550) 0.7580  (0.7027, 0.7630)
Ps 04520  (0.3275, 0.5014) 02759  (0.2210, 0.3081)
Pr 05374 (0.2298, 0.8631) 05486  (0.2242, 0.9046)
T, 01273  (0.1254, 0.1967) 0.0899  (0.0650, 0.1476)
o, 0.0217  (0.0193, 0.0265) 0.0214  (0.0197, 0.0256)
o 0.0036  (0.0031, 0.0046) 0.0045  (0.0040, 0.0049)
o 0.009  (0.0027, 0.0158) 0.0057  (0.0028, 0.0083)
Ormp 0.0094  (0.0030, 0.0105) 0.0047  (0.0033,0.0069)
log density 515.243692 555.317094

Regarding the Phillips curve, I provided a prior for p=0.5 that put equal
weight on the forward-looking and backward-looking components with a large
standard deviation providing a rather diffuse prior. The literature using foreign
data suggested estimates in the whole zero-unity interval depending on the sample
and specification, and there is no widely agreed value for domestic data along
with relatively a small number of studies. I found that the Phillips curve is
primarily forward looking: the estimate for p is around 0.7. It has nevertheless a
non-negligible weight on the backward-looking component, with 1— y just below
0.3. The response of inflation to the output gap, measured by the parameter «,
seems to be rather small, and is quite similar to the structural estimates by Cho
(2007).12

12 Literature reports mixed results for this parameter. Although the estimates are significantly
positive (Gali, Gertler, and Lopez, 2001, Kim and Subramanian, 2008) in some cases. it is not
uncommon that the estimates are very small and/or insignificant (see Furher and Moore, 1995, and
Ireland, 2001, for example). Ideally, one may use a better proxy such as labor's share of income for
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The prior for the (demeaned) equilibrium natural output growth rate is set to
0, and the posterior mean is estimated at virtually zero. This may provide some
insight for the recent debate about whether there has been a decline in the
growth rate of potential output of Korea for the past a few decades. The
estimation result indicates that the decline in natural output growth, if any, is not
solely associated with the natural output dynamics, but also with that of the
actual GDP, so the observed (possibly declining) trend in actual output growth
may not be interpreted as a strong or direct evidence to the decrease in natural
output growth.

Turning to the monetary policy reaction function, the data seem to support a
dynamic Taylor-type policy rule specification reasonably well. The monetary policy
shock has a standard deviation of 0.46 percent, which is rather small compared
with the values reported in the literature (e.g, Cho, 2007), and there is a
pronounced gradual adjustment of the interest rate with ¥ = 0.451. Moreover, the
weight on the inflation and output gap does not deviate much from the priors,
which is set to what Taylor (1993) suggested as the likely coefficients. Overall, the
estimates for policy reaction function are in good accordance with those in Cho
(2007), who employed essentially identical functional form except for the
consideration of the natural values of variables.

Finally, the results seem to indicate mildly persistent movements in the
medium-run inflation target, p,=0.4803, with small shocks to the process,
07=0.0060. The latter suggests that movements in the medium-run inflation
target are done rather gradually over time. As is well known, prior to the foreign
exchange crisis, the monetary policy target of the Bank of Korea was monetary
aggregate, and only since 1998 the Bank of Korea adapted inflation targeting with
announcement of official target value and used the Call rate as its primary policy
instrument. Given that, the estimates must be interpreted as implicit value for
former periods.

Turning to perhaps the most controversial and important variable for
monetary policy, the output gap estimates are plotted in Figure 1 along with the
Hodrick-Prescott filtered output series. There are quite smooth variations with one
exception for the period of foreign exchange crisis around 1998, during which the
output gap went down to around -0.04 percent. Before and after this period, the
variations have been even considerably smaller, and the output gap has been
mostly in the region between -0.01 percent and 0.01 percent. The resulting
potential output growth is thus remarkably similar to the actual growth.13

The estimated smoothed natural nominal and real rates of interest are plotted
in Figure 2. Roughly, the mnominal interest rates show a slightly
monotonically-declining pattern, while the estimated real interest rates exhibit a

marginal cost term in the Phillips curve. This series is not available at a quarterly frequency, and there
are numerous complicated issues such as the treatment of income of the self-employed (See Yoo and
Ahn, 2007; and Moon, Yun, and Lee, 2006, for example). Another related issue is the (poor/imprecise)
measures of output gap, as there seems to be no consensus about the choice of filter (Hodrick-Prescott,
linear, quadratic, and others), and all of them potentially contain some measurement errors.

13 This result is not too surprising given that the output gap measures are constructed from
explicit general equilibrium consideration with a rational expectation behavior. See also footnote 3.
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[Figure 1a] Estimated Output Gaps
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[Figure 1b] Estimated Output Gap and Natural Output Growth
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[Figure 2] Estimated Natural Rates of Interest and Inflation Target
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non-monotonic trending, with a rather steady value before 1998 and thereafter a
fall in the trend to the present rate (with the exception of the crisis period for
both variables). Note that the model-based measures of interest rate are
remarkably stable in spite of the non-negligible fluctuations in real GDP growth
over the post-crisis sample. Figure 2 also displays the smoothed estimate of the
implicit inflation target. The implicit inflation target is rather volatile throughout
the sample period and seems to be roughly consistent with the Bank of Korea's
medium-run target ranges for the post crisis period.14

Finally, shock variance decomposition for endogenous variables is reported in
Table 4. A few interesting observations are worth mentioning. First, note that
cost-push shocks are not only the virtually exclusive source of inflation variation
but also one of main drivers for the output gap (about 50 percent) with each of
the demand and inflation target shocks responsible for the remaining half, whereas
shocks to the natural rate of output explains surprisingly little for output gap.
Second, the estimation ascribes about four-fifths of the variations in the interest
rate to demand/preference shocks and the remainder to cost-push and natural

14 In the baseline estimation, I followed the recent literature and used the prior information
reported in Table 1. To check if these priors are not responsible for the main estimation results, I
re-estimated the model (i) with different priors and (ii) by a (classical) maximum likelihood method.
Although the estimates for a few parameters, such as x turn out with rather different values, the
overall “estimates for the parameters remain largely unchanged (the results are avalable on request);, and
the output gap estimates are remarkably similar to the baseline results; and the differences are almost
not discernable.
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<Table 4> Parameter Estimates: Phillips Curve posterior mean
(90% confidence interval)

no lag additional 4 lags
hy 0.4361 (0.3583, 0.6338) 0.6546 (0.3485, 0.9369)
o 2.6233 (2.5906, 2.9607) 2.4965 (1.8821, 3.3991)
g -0.0003  (-0.0014, 0.0011) 0.0000  (-0.0017, 0.0015)
W 0.4039 (0.1421, 0.5825) 0.6668 (0.2531, 0.8885)
K 0.0005 (0.0002, 0.0006) 0.0029 (0.0000, 0.0051)
ol 0.2395 (0.1065, 0.4139)
®y 0.2181 (0.0742, 0.3417)
oN 0.1696 (-0.0148, 0.2970)
o 00523  (-0.1554, 0.1747)
4 0.2353 (0.1351, 0.2964) 0.4153 (0.2754, 0.5443)
6, 09024  (0.7758, 0.9932) 05876  (0.2949, 0.9005)
0. 0.3824 (0.2793, 0.5980) 0.7544 (0.5982, 0.9951)
Py 0.6602 (05927, 0.7444) 0.8018 (0.7266, 0.8845)
Pyq 0.8030 (0.8005, 0.8201) 0.8400 (0.7486, 0.9138)
Ps 0.7467  (0.7339, 0.7563) 0.5614 (04321, 0.7042)
Pyq 0.8130 (0.8005, 0.8201) 0.8400 (0.7486, 0.9138)
P 0.0281 (0.0256, 0.0305) 0.0732  (0.0274, 0.1229)
P 0.0071 (0.0049, 0.0085) 0.0209 (0.0182, 0.0247)
o, 0.0071 (0.0049, 0.0085) 0.0051 (0.0036, 0.0076)
or 0.0057  (0.0031, 0.0103) 0.0068 (0.0029, 0.0142)
Tmp 0.0056 (0.0043, 0.0069) 0.0047  (0.0027, 0.0072)
log density 540.154338 574.702562

output shocks over the entire period. Finally, movements in the natural real
interest rate are driven mostly by demand shocks and less so by shocks to cost
push and the natural rate of output.

Based on these observations, one may evaluate the performance of monetary
policy with a Taylor rule as largely successful over the sample period, along with
some reservations however. With a typical loss function for monetary policy
authority that tries to minimize inflation and output gap variability in mind, the
Bank of Korea has presumably tried to neutralize the effect of various shocks on
both inflation and output gap. However, it seems that this attempt is not very
successful. Although the demand shock explains more than 80 percent of the
interest rate variations (the reliance on the two other shocks can be thought of as
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an attempt by the central bank to shield these shocks from having an impact on
output gap and inflation), and inflation is shielded from this type of shock,
demand shock is still responsible for the non-negligible portion of the output gap.
The overall estimation results indicate that monetary policy has mainly focused on
alleviating demand shock on output, putting relatively less weight on mitigating
cost-push shock that is translated to variations in inflation.

IV. Extension

In this section, I will consider a few extensions of our baseline model and do
a comparison to investigate the results from alternative model specifications. The
purpose of this extension is twofold. First, it is an attempt to examine the
robustness/sensitivity of the results (estimates of structural parameter as well as
key variables of interest such as potential GDP and natural rate of interest) under
several alternative specifications. Second, this exercise will help us figure out
which ingredients are critical and play a key role in properly accounting for
Korean economy when building dynamic macro models at the same time. Given
the emerging state, it seems that which components and how they are specified
and essential in DSGE model building are not widely agreed upon. The exercises
in this section will then hopefully contribute to this line of emerging research,
although this attempt is not meant to be complete or exhaustive.

Specifically, I will introduce a few variations in the specification of the Phillips
curve and habit formation in the baseline model. In the first extension, I
considered two alternative versions of the Phillips curve: a Phillips curve with no
indexation to past inflation:

T = pElm o+ ket
and a hybrid Phillips curve with more lags:
T = plm ]+ (1 - ﬂ)(Ej‘: 1¢a‘7rr—,j) tRT, e,

As mentioned above, the motivation for the hybrid Phillips curve is largely
empirical, and it allows for checking if the large degree of forward-looking
behavior in the Phillips curve is (partly) due to neglected lagged dependence (Gali
and Gertler, 1999).

In the second set of extension, I investigated the cases in which habit in
consumption is augmented with additional lags or there is no habit formation. In
each case, the demand block, or expectational IS equation becomes, respectively:
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h
-_ 9 . _ 2 4,
A‘b’f - }5-1 (0__ 1) Ef [Afjlr+ 1] h-l A‘UF_ 1
1 1
_ h_l (0—— 1) (-}"f - Ef [7T|r+1] - 5) + E(HPJ — EI, [’H.ﬁ_’r+1])

with additional lag (up to two periods) in the consumption habit (where h, is a
parameter associated with the additional habit term), and

1

Er[ALUrJrl] = 1—o

(?'r — £ [Wr + 1] —6)— ('”-p,r — £, [N'p,f + 1]>

with no habit formation.15

The motivation for this extension is both empirical and theoretical.l6 In the
empirical side, it is motivated by the stylized fact that reduced-form equations for
aggregate demand typically depend on two lags of the output gap (King, Plosser,
Stock, and Watson, 1991; Gali 1992). In the theoretical perspective, first note that
the model's equilibrium constraint (output equals consumption) abstracts from
investment, which is partly a simplifying device, but it is also on the basis that
the long-run effects of capital formation can be put aside to analyze short-run
macroeconomic fluctuations. However, several factors can account for the
differences between the output-based and the consumption-based estimates.
Perhaps the most obvious candidate is investment dynamics, which is potentially
an important mechanism through which shocks are propagated is omitted. These
omitted mechanisms may have important implications for understanding aggregate
fluctuations and the design and implementation of an optimal monetary policy.1”

Parameter estimates for these specifications are presented in Tables 3 and 4.
With two alternative specifications of habit in consumption, the estimates for most
of the parameters are largely similar to the baseline estimates. There are a few
noticeable changes, however. When consumption habit is removed from the model,
there is a rather large decline in the estimate of risk aversion parameter. In
addition, demand shock has become significantly volatile. One possible account is
that this shock is forced to play quantitatively a bigger role in accounting for
output variability in the absence of lagged consumption (i.e, smoothing effect or
real inertia). The result is largely similar to the baseline case when an additional
lag term in habits is added. The additional habit parameter is estimated close to 0

15 Of course, natural rate dprocess (6) must be modified, whose derivation is straightforward. I also
considered the cases with additional lags in the consumption habits; it turns out that the habit
parameters for more than two lags are essentially 0, resulting in efficiency loss only.

16 Note that in comparing with the first extension in which we may examine the quantitative effect
of nominal (price) rigidities in explaining aggregate dynamics and the resultinf natural values of
variables, this case allows us to explore the consequences of deviation from a standard model with real
variables.

17 In addition, at a slightly more technical level, adding additional lag allows for habit formation
with respect to the changes as well as the level of consumption.



18 | mEmEHE / 2009, |

[Figure 3] Alternative Output Gap Measures
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with rather a smaller estimate for risk version parameter.

For the Phillips curve, some interesting results emerged as well. First, in the
standard Phillips curve, that is, with a purely forward-looking term only, the
estimates of habit parameter and forward-looking parameter in the Phillips curve
were reduced to about two-thirds of that of the baseline model, both values of
which are not common in the literature. Next, in the monetary policy reaction
function, the decrease of similar magnitude in interest smoothing is observed,
along with more weight on the inflation gap and less weight on the output gap.
In addition, the volatilities and persistence of shocks have changed somewhat. For
example, demand/preference shocks have become less volatile and persistent.

When the extended hybrid Phillips curve specification is considered, additional
lagged terms in inflation dynamics are largely significant, implying that a potential
trend component (as in Christiano, Eichenbaum, and Evans, 2005) may be also
impotent. Likewise, note that the estimates for most of the other parameters are
remarkably similar to the baseline case. Overall findings from the alternative
Phillips curves illustrate that hybrid Phillips curves (with one or further lags) may
have better fit in characterizing the inflation dynamics of Korea (as noted with the
slightly increased log-likelihood values for these specifications).

Figure 3 plots the estimated output gap measures under these alternative
specifications along with estimates from the baseline model specification. Observe
that the output gap measures turn out to be noticeably more volatile when there
is no lagged term in the Phillips curve or consumption habit, hence, the resulting
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potential output growth is less volatile than the actual GDP growth, while output
gap estimates are quite similar in the other three cases.

One possible explanation for this is that these alternative models, in the
absence of lagged terms that presumably generate persistence and inertia in output
dynamics, allow for loosely linked dynamics between potential and actual output
with more degrees of freedom. Likewise, this may further suggest that the omitted
lagged terms in inflation dynamics and output growth may play a key role in
producing smooth estimates of potential growth. This argument is further
supported by log-likelihood values which have significantly decreased for the
specifications of standard Phillips curve and/or with no habit.

V. Concluding Remarks

This paper attempts to estimate the natural rate of interest and output gap
using a DSGE framework with a few stylized New Keynesian features. The major
results are summarized as follows. First, output gap estimates are far less volatile
than the conventional measures, which is in a way, a natural outcome as the
former is generated from an explicit general equilibrium model specification.
Second, the hybrid type Phillips curve with backward-looking components and/or
habit formation (in consumption) may play a potentially important role in
explaining the aggregate dynamics of Korea. Although a variety of research on
several directions of the DSGE models are ongoing and promising, measures of
potential /natural output and other associated estimates from these models in
Korea potentially remain controversial given its infancy. Thus, the results from this
paper should be taken with some caution.

Some directions for future research are worth exploring. First, the model
presented in this paper is a simple closed economy. As the Korean economy has
been subject to a variety of foreign economic shocks as equally as, if not more
than, domestic factors, it is fair to say that this paper may have not properly
addressed these potentially important factors, at least quantitatively. Thus, it will
then be an important and interesting direction to take to extend the model to
estimate the natural rate of variables and evaluate the quantitative importance of
foreign shocks.

Second, it is generally believed that the Korean economy has undergone
non-trivial structural change in the past few decades (especially, during the
financial crisis), and the nature of this change and its implications have been one
of the active research areas recently. In this context, investigating the role of
monetary policy in controlling output and inflation gaps in the face of these
challenges and its effectiveness appears to be another critical task. As the conduct
of monetary policy is admittedly too simply addressed, not considering this aspect,
interpreting the overall results accordingly deserves some caution and future
research on this issue will again be a particularly fruitful area.
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Appendix

Original Non-linear Model18

On the demand side, it is assumed that the economy is populated by
households whose objective is to maximize the expected utility, which is derived
from consumption, C,, and from providing labor, N,:

U= EoX ' [U(C, G-y V,) = UW,)]

with

1 OV 1-0
UGG iiVi) = 10(03,1’]
t

subject to where §3 is the discount rate (3=1/(1+6),d being discount rate), o is
the constant relative risk aversion coefficient (note that 1/0 is not the elasticity of
intertemporal substitution of consumption as the preference is not time-separable
here), and 1, is preference or demand shock.

Households enter period t with money holdings, A/,_,, and maturing
one-period risk-free bond holdings, B, ;. At the beginning of each period, they
also receive labor income, ,JV,, (the product of nominal wage and labor supply)
and real dividends, D,. They use these resources either for consumption C;, or
for purchasing new one-period bond B,, or nominal money, A/, which are
carried into t+1 periods.l® Thus, the interpemporal budget constraint is given by:

B+ M, I/Verr+ (U+R_y)B,_ + M,

G+ P, P, P, + D,

The first-order conditions for households are:

18 A more detailed textbook-version treatment of the class of similar models and related
mathematical derivations can be found in Walsh (2003). Much of the notations in this section anticipate
a symmetric equilibrium in which all individuals behave similarlly. Distinguishing household-level and
firm-level variables from the aggregate variables would add little to the exposition, but significantly
complicate the notation.

19 Note that money does not directly enter in the utility function. The model may be seen as a
limiting case where real money balance provides utility, but in the limit these liquidity services are
arbitrarily small. Or, the model can be understood as one where utility is additively separable in real
money balances. Then, the additional first-order condition associated with real money balances simply
determines the nominal level of money balance and plays no role in determining the inflation, output,
or interest rate, thus that we can ignore it for our purpose. See Rotemberg and Woodford (1997), and
Woodford (1996).
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4,
Py

AF+1 W’

=6(1+R,) and 2, = —
b " Py ' P

44

where A, and (2, are the marginal utility gain/loss from consumption and labor
supply, that is,

aU, U1 || 02,44 aU,
on,

A, = aq-‘rE,[ﬁ(m a—q and 2, = -

Intuitions are standard: the optimal path of consumption should be such that
a marginal change in consumption from one period to the next produces no
change in wutility. In other words, the decline in utility in period t,
—a U(C,,7Z,)/8C, must be equal to the discounted increase in utility in period
t+1, B(aU(C,, 1,7, ,,)/8C,, ), and the real interest that would accrue on the
income saved until period t+1 at rate 7,. For simplicity, labor supply is assumed
to be constant.

Using the functional form, we can express the Euler equation as follows:

(qqi—hlll-/l’)lia (q+lcv|’7hll-/|’+l)170 PI’
= (1+R)E
G B+ RIE, G Py

Log-linear approximation yields
—oc + (1— 0)1,-', —hi(1— U)C,,l =
—5+nr+E -0, +(1—0)v,—m ] —hi(1—0)g

Next, for the supply side, I assumed that there are infinitesimally many
monopolistically competitive firms. Firms maximize the discounted value of
expected future profits, pricing along their demand curve to set prices as a fixed
mark-up over marginal costs. Following Calvo (1983), each period a fixed

roportion of firms, 1 — 6, receive a signal to re-optimize their price and set 7, *
irms that do not re-optimize index their price change to last period's inflation
rate (Christiano, Eichenbaum, and Evans, 2005). Thus, the average price in period
t satisfies

Pl T =(1—0,)P T +0,P

where ¢ is the price elasticity of the individual intermediate goods. This is the
weighted average of the optimal price-setting combined and price indexation by
non-optimizing firms. When log-linearized about the economy's nonstochastic
steady state,20 one can obtain dynamics for aggregate inflation given by:

20 Christiano, Eichenbaum, and Evans (2005) showed that this approximation is valid for a
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7, = uBm, )+ (1 —p)m,_ |+ sme,

where p=£/(14+3) and n=01-0,)1—080,)/((1+3)0,), and me, represents
(log) real marginal costs, which, because there is no capital in production, simply
equals the real wage divided by the marginal product of labor. Any profits that
firms earn are remitted to the households (the shareholders) in the form of a
lump sum dividend payment.

The monetary authority sets a monetary policy interest rate feedback rule a la
Taylor (1993). Policymakers smoothly adjust the actual interest rate to its (moving)

target level, R,:

Y,

R, = Rrwf 1 Erl

where the parameter ¥ represents the degree of interest rate smoothing, while

,,, is the monetary policy shock. 7, depends on the inflation rate relative to
its target, I7,/1I], and the output level relative to its natural level, ¥,/ ¥;":

Ry= R,/ 1])(v,/ ¥}

where 6, and 6, denote the weights in the interest rate rule, and R, denotes
natural nominal interest rate. Log-linearizing the policy rule above yields the

expression in the main text.
1
Finally, letting Y, = / Y, (5 )= /eqi]1€= 1) denote the aggregate output
0

and imposing the market clearing condition, Y, = C,, one obtains:

_ o £l 1+ hy(c—1)
Yy = hic—1)+o " Yr+1 h_l(a_l)JrUL’r—l
1 o—1
+m(?r_Er[ﬁwl]—(s)‘*‘m(?.-,—E,['L-Hl])

From here, it is a straightforward exercise to obtain the expression in log
differences and in the case with additional lags, respectively.

Technical Details of the Bayesian Estimation

The joint posterior distribution of all estimated parameters is obtained in two
steps. First, the posterior mode and Hessian matrix evaluated at the mode is
computed by standard numerical optimization routines. The likelihood is computed
by first solving the model and then using the Kalman filter. Second, draws from

nonstochastic steady state in which inflation is not necessarily equal to zero.
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the joint posterior are generated using the Metropolis-Hastings algorithm. The
proposal distribution is taken to be the multivariate normal density centered at the
previous draw with a covariance matrix proportional to the inverse Hessian at the
posterior mode. This paper uses 50,000 runs of five parallel chains (a total of
250,000), with the first half of the initial draws discarded as burn-in to ensure the
effect of the starting value vanishes. Convergence of the Markov Chain is assessed
based on the multivariate potential scale reduction factor (Brooks and Gelman,
1998). See An and Schorfheide (2007) and Smets and Wouters (2003) for surveys
on further technical details.
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ABSTRACT

This paper studies the logic of fiscal constraints and fiscal autonomy in a political agency
model with both moral hazard and adverse selection. The electoral process not only
disciplines incumbents who may act against the public interest but also opts in politicians
who are most likely to act along voters' interests. We characterize perfect Bayesian equilibria
under shared tax system and fiscal autonomy with fiscal constraints for local public good
provision. It is shown that the local voters’ expected welfare under fiscal autonomy is higher
than under shared tax system if the same fiscal constraints are applied. In order to examine
the effects of party’s candidate selection processes on the behavior of local politician and
national politician, we extend the model to an environment where local politician can
compete for the candidacy of national assembly with incumbent national politician. If local
politician wins majority of votes against incumbent national politician, then he can move on
to serve as a national politician. Otherwise, his political career will end as a local politician.
It is the gist of this primary system portrayed by this setup that local politician and national
politician compete to garner more votes. Therefore, primary system as a candidate selection
mechanism enhances local residents’ welfare compared to top-down candidate selection
processes.
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if(n, >0 or n,>0) and (Pr(glF) = n),

{Pr (Pr(glFy) = PriglGy))+ (1 —m)(1—g)(1—=X.)+q(1— X))
0 otherwise.
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ABSTRACT

Considering the expenditure size of public institutions centering on public enterprises,
about 28% of Korea's GDP in 2007, public institutions have significant influence on the
Korean economy. However, still in the new government, there are voices of criticism about
the need of constant reform on public enterprises due to their irresponsible management
impeding national competitiveness. Especially, political controversy over appointment of
executives such as CEOs of public enterprises has caused the distrust of the people. As one
of various reform measures for public enterprises, this study analyzes the effect of internal
governance structure of public enterprises on their managerial performance, since, regardless
of privatization of public enterprises, improving the governance structure of public
enterprises is a matter of great importance.

There are only a few prior researches focusing on the governance structure and
managerial performance of public enterprises compared to those of private enterprises. Most
of prior researches studied the relationship between parachuting employment of CEO and
managerial performance, and concluded that parachuting produces negative effect on
managerial performance. However, different from the results of such researches, recent
studies suggest that there is no relationship between employment type of CEOs and
managerial performance in public enterprises. This study is distinguished from prior
researches in view of following. First, prior researches focused on the relationship between
employment type of public enterprises’ CEOs and managerial performance. However, in
addition to this, this study analyzes the relationship of internal auditors and managerial
performance. Second, unlike prior researches studying the relationship between employment
type of public corporations’ CEOs and managerial performance with an emphasis on
parachuting employment, this study researches impact of employment type as well as
expertise of CEOs and internal auditors on managerial performance. Third, prior researchers
mainly used non-financial indicators from various samples. However, this study eliminated
subjectivity of researchers by analyzing public enterprises designated by the government and
their financial statements, which were externally audited and inspected.

In this study, regression analysis is applied in analyzing the relationship of independence
and expertise of public enterprises’ CEOs and internal auditors and managerial performance
in the same year. Financial information from 2003 to 2007 of 24 public enterprises, which
are designated by the government, and their personnel information from the board of
directors are used as samples. Independence of CEOs is identified by dividing CEOs into
persons from the same public enterprise and persons from other organization, and
independence of internal auditors is determined by classifying them into two groups, people




ABSTRACT

from academic field, economic world, and civic groups, and people from political
community, government ministries, and military. Also, expertise of CEOs and internal
auditors is divided into business expertise and financial expertise. As control variables, this
study applied foundation year, asset size, government subsidies as a proportion to corporate
earnings, and dummy variables by year. Analysis showed that there is significantly positive
relationship between independence and financial expertise of internal auditors and managerial
performance. In addition, although business expertise and financial expertise of CEOs were
not statistically significant, they have positive relationship with managerial performance.
However, unlike a general idea, independence of CEOs is not statistically significant, but it
is negatively related to managerial performance. Contrary to general concerns, it seems that
the impact of independence of public enterprises’” CEOs on managerial performance has
slightly decreased. Instead, it explains that expertise of public enterprises’ CEOs and internal
auditors plays more important role in managerial performance rather than their independence.

Meanwhile, there are limitations in this study as follows. First, in contrast to private
enterprises, public enterprises simultaneously pursue publicness and entrepreneurship.
However, this study focuses on entrepreneurship, excluding considerations on publicness of
public enterprises. Second, public enterprises in this study are limited to those in the central
government. Accordingly, it should be carefully considered when the result of this study is
applied to public enterprises in local governments. Finally, this study excludes factors related
to transparency and democracy issues which are raised in appointment process of executives
of public enterprises, as it may cause the issue of subjectivity of researchers.
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{Table 1> Definition of Variables

) Expected .
Category Variable . Explanation
sign
Dependent
p_ MP:,, ROA(Return on Asset)
Variable
Equals 1 if the CEO is an internal promoter, 0
cEo_PrROM;, | + | QU@ P
' otherwise
CEO_BUSEXP;,| -+ Equals 1 the CEO has business expertise, 0 otherwise
CEO_FINEXP, L Equals_ 1 if the CEO has financial expertise, 0
' otherwise
Independent . . —
Variables AUD_IND,, L Equals_ 1 if the internal auditor is independent, 0
' otherwise
Equals 1 if the internal auditor has business expertise,
AUD_BUSEXP,,| + _
’ 0 otherwise
Equals 1 if the internal auditor has financial expertise,
AUD_FINEXP,,| + _
' 0 otherwise
BSTA_YEAR,, | + | — The .number of years up to 2008 since its
' establishment
Control LNASSET,, + Natural log of total assets at the end of the year
Variables Government subsidies as a proportion to corporate
GOV_REV, | — _ Prop P
’ earnings
Xr. YD, Dummy variable for year s
CEOSH WHAARIY S 9 A4 & 8L o % &g A& AlF- 3
HATARE g 37199 Zd= o)A 2 Joinsoll Al TR <Table 2>014 B
3] 9=} FdLRAA AFsl= doins  AFFS 2okslYTh
ﬂ%ﬂﬁé«d ﬂ%ﬂ:ﬂﬂovwiﬂ

o5elA &

CEOS} 73RS

36) 719ABRE T3V FIB Y AL L, www.alio.go.k) S FalA F719S E 7t 337
o] At ARE It ok ZF F7IHY § “" - A& A3, 9] A% A8 aoF AFAE, AR
78T 4% 74 Y 24 8% s 2005»# 12958 Agsla Yok
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(Table 2> Summary of Sample Collection Procedure

= Total public Enterprises 24
Less: Number of Enterprises for which financial data are 1
unavailable

23

= 2003~2007(5 years for each enterprise) x5 115
Less: Number of years prior to the establishment -5

= Total number of samples 110

V. 4384 2%

L Il AT

<Table 3>& E A o] 4
of tigt 7leFAFeItE T5HST

AP E(ROA)S Hto] 0.0040]
AR 0.0160ItE HE@I HY
747} -0.082, 0.054°]t}. CEO_PROM(CEO
Wizl o) ol 0.0730]t
27199 CEO7} WR5Ax1Y 35
B 7.3% = 10% = 1|X|A] Eala
Aom, FE oJshH CE0L] 90% ©)/F
| 2ol Y= Aek. CEO_BUSEXP
(CEO®] PFAEA)= o] 0.6822A
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{Table 3> Descriptive Statistics

N Mean Star?daTrd Min 1Q 2Q 3Q Max
Deviation

ROA 110 0.004 0.016 -0.082 | 0.001 | 0.005 | 0.009 | 0.054
CEO_PROM 110 0.073 0.261 0.000 | 0.000 | 0.000 | 0.000 | 1.000
CEO_BUSEXP 110 0.682 0.468 0.000 | 1.000 | 1.000 | 1.000 | 1.000
CEO_FINEXP 110 0.055 0.228 0.000 | 0.000 | 0.000 | 0.000 | 1.000
AUD_IND 108 0.269 0.445 0.000 | 0.000 | 0.000 | 1.000 | 1.000
AUD_BUSEXP 108 0.176 0.383 0.000 | 0.000 | 0.000 | 0.000 | 1.000
AUD_FINEXP 108 0.102 0.304 0.000 | 0.000 | 0.000 | 0.000 | 1.000
ESTAB_YEAR 110 | 35.759 | 16.354 | 3.429 | 18.492 | 28.811 | 41.007 | 58.448
LNASSET 110 | 28.701 1.667 25.783 | 27.256 | 28.426 | 30.059 | 31.815
GOV_REV 110 0.078 0.112 0.000 | 0.000 | 0.007 | 0.129 | 0.424

Notes: CEO_PROM = 1

financial expertise, 0 otherwise; ESTAB_YEAR

establishment.; LNASSET = Natural log of total assets at the end of the year; GOV_REV =

if the CEO is an internal promoter, 0 otherwise; CEO_BUSEXP = 1 if the CEO
has business expertise, 0 otherwise; CEO_FINEXP = 1 if the CEO has financial expertise, 0
otherwise; AUD_IND = 1 if the internal auditor is independent, 0 otherwise; AUD_BUSEXP = 1 if
the internal auditor has business expertise, 0 otherwise; AUD_FINEXP = 1 if the internal auditor has

= the number of years up to 2008 since its

Government subsidies as a proportion to corporate earnings.
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{Table 4> Pearson Coefficients

CEO_ | CEO_ | CEO_ | AUD_ | AUD_ | AUD_ |ESTAB_ GOV._
ROA LNASSET
PROM |BUSEXP |FINEXP| IND |BUSEXP |FINEXP| YEAR REV

ROA 1.000

CEO_PROM | -0.204** | 1.000

CEO_BUSEXP| 0.119 |0.191** | 1.000

CEO_FINEXP | 0.044 -0.067 | -0.094 1.000

AUD_IND 0.062 | -0.092 | 0.006 | -0.056 | 1.000

AUD_BUSEXP| 0.142 -0.038 0.156 -0.006 | 0.214** | 1.000

AUD_FINEXP | 0.286*** | -0.095 | 0.162* | -0.082 | 0.003 | 0.166* | 1.000

ESTAB_YEAR| -0.038 |0.230** | -0.008 |-0.173* |-0.211**| 0.052 -0.101 | 1.000

LNASSET 0.134 0.088 | 0.240** | 0.080 | -0.093 | 0.078 | 0.176* | -0.172* | 1.000

GOV_REV  |-0.584***0.247***| -0.001 | -0.039 | -0.016 | -0.123 | -0.139 | 0.204** | -0.066 | 1.000

Notes: * is significant level of < 0.1 ** is significant level of < 0.05 *** is significant level of < 0.01

INDS} AUD_BUSEXP, AUD_BUSEXP<} 2. 27|89 CE0S} A¥A 1
AUD_FINEXP, ESTAB_YEARS} GOV_
REVZ} 3lom, fo]3t ()o] BAIE Hel 2% ()= 7ML 719 CEO 3 W
T Z1& CEO_FINEXP®} ESTAB_YEAR,  F-7MARIS ZyAy} HEAo] A9
AUD_IND®} ESTAB_YEAR©] It} 3t o mAl= F@ol sl A2 23
A, SYUAFE 7 Fod ABBAS B 7} <Table 5>l 2.oF5]0] thkse) 4 (1)
oltzt= HUgko] 0247(CEO_PROM} & WHZARIS A3k “defolr9
GOV_REV 7+ AHA) &AM B34 CEOol tid £4] Avjelx, (IS ui¥
< AT A= o ARl 23 AdEell A o] CEOO theh
4 2otk 49 rPe € (1)
(M Z5FolA 03 o)doltt &, 7 do]
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{Table 5> Result of Regression Analysis

Expected Sign (1) (II) (1)
-0.025 -0.026 -0.027
INTERCEPT (0.024) (0.024) (0.024)
-0.008 -0.006
CEO_PROM + (0.005) (0.005)
0.0044 0.0033
CEO_BUSEXP + (0.0030) (0.0030)
0.003 0.005
CEO_FINEXP + (0.006) (0.006)
0.005 0.004
AUD_IND * (0.003) (0.003)
i -0.004 -0.0004
AUD_BUSEXP (0.006) (0.004)
0.012*** 0.010**
AUD_FINEXP + (0.004) (0.004)
0.00013 0.00015* 0.00018**
ESTAB_YEAR 1 (0.00009) (0.00008) (0.00009)
0.001 0.001 0.001
LNASSET * (0.001) (0.001) (0.001)
-0.084*** -0.084*** -0.080***
GOV_REV (0.012) (0.012) (0.012)
adjusted R? 0.323 0.353 0.350
F value 6.210%** 6.838*** 5.441%**
# of samples 110 10839) 108
Note: () is standard error, * is significant level of < 0.1 ** is significant level of < 0.05 *** is significant
level of < 0.01
TEUTR ROAE AWele AWdEe e ¥gdEE AvEd, € (1) (I
30% o]’doltk FRk2 5.4014 6.8 Alo]2 EFAM  fFoAe @ARE CEO_

T e & 2%t foskink AR A BUSEXP40)2} CEO_FINEXP4)= B (+)

39) @ (M)} € (M)& AW T IR ASgo] o] BE 4= 11079 vX)=] F31HTh
40) € (1) & (M)olx el F98Ee 22 0.139, 0.2620]Th
41) 4 (1)3 € (MlMel F2o28-2 72} 0.624, 0.3480]Th
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MP;, = o;,+ 3, CEO_PROM,; ,+ 3, CEO_FINEXP, ,+3; CEOEMP X BUS, ,

+B8,AUD_IND, ,+ 35 AUD_BUSEXP; , + 3, AUD_FINEXP,,
+6; AUDIND X FIN, , + s ESTAB_YEAR, , + 3, LNASSET,

+B1GOV_REV, ,+ Xr YD, ,+e,;,

{Table 6> Result of Additional Analysis

Expected Sign (1) () (M)
aE | aw e
CEO_PROM + (-(?, ggf) (é)gg;)
CEO_FINEXP + (8882) (8882)
CEOEMPxBUS + (gggg) (gggi)
AUD_IND + (888:13) (888:13)
AUD_BUSEXP t (ggg:) (33345)
AUD_FINEXP + (gggé) (888&13)
Kkk Hhk
AUDINDXFIN + 0(8,30710) 0{8.30910)
ESTAB_YEAR | + / — (8888(1):) (200883(1); 0(8.00002050*83*
LNASSET - (g:ggi) ffooolo?’g; (()6.()0001038;
N * - -
GOV_REV - (%?,ﬁ‘;) O(é)%ﬁ;* 0((??)2;;*
adjusted R* 0.323 0.433 0.444
F value 6.210%** 8.435%*+ 7.095%*+
# of samples 110 108 108

Note: () is standard error, * is significant level of < 0.1 ** is significant level of < 0.05 *** is significant

level of < 0.01

45) CEO_BUSEXPS} 2.8 (2)oll 4 A1EA 3718 maw4 5 81l CEOEMPXBUS 7hol| THEg-44

7b A7) wEolt.

Al
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ABSTRACT

Although the decline in fertility rate is generally observed along the history of
economic development throughout the world, the continuing decline hitting below the
replacement level in Korea over the recent years gathered serious social concerns on the
ground that it accelerates the process of population aging. The total fertility rate in
Koreareached 2.08 in 1983, and gradually fell to the levels of 1.08 in 2005 and 1.26 in
2007. The policy debate over the role of the government has been focused mainly on the
level of theoretical discussion without substantial basis on firm empirical evidence and
the determinants of fertility. The objective of the paper is to empirically investigate the
fertility effect of the female wage, which is understood as one of the most important
determinants of fertility in Koreasince 1980 focusing on one aspect of fertility, namely
birth spacing.

Using the Korean National Fertility Survey conducted in 2006, | estimate a duration
model of first and second births taking into account individual heterogeneity, which
turned out to be an important factor to control for. Compared with previous studies in
the literature on the Korean fertility, the study has an advantage of using the complete
pregnancy history of women in a more representative sample. Unlike the previous studies,
the analysis also deals with the endogeneity of marriage by treating a certain age, rather
than age at marriage, as the time in which a woman becomes exposed to the risk of
pregnancy. The study shares the common problem in the literature on birth spacing of
lacking relevant wage information for respondents in a retrospective survey. | estimate the
wage series as a function of the basic characteristics using the annual Wage Structure
Survey from 1980 to 2005, which is considered as a nationally representative sample for
wage information of employees.

The results suggest that the increase in female wage by 10 percent leads to a decrease
in second birth hazard by 0.56~0.92 percentage points and that the increase in spouse's
wage by the equal amount is accompanied by the increase in second birth hazard by
0.36~1.13 percentage points. These estimates are more precisely estimated and of smaller
magnitude than those presented by the previous studies. The results are robust to the
different specifications of the wage equation. The simulation analysis based on the
predicted values shows that about 17% of the change in the second birth hazard over the




ABSTRACT

period 1980 to 2005 was due to the change in the female wage. Although there is some
limitation in data, the results can be viewed as one estimate of the role of female wage
on the recent fertility decline in Korea.

The question raised by the paper is not a normative one of whether a government
should promote childbearing but a positive one thatexplains fertility decline. Therefore, if
there is a wide consensus on promoting childbearing, the finding suggests that the
policies designed to reduce the opportunity cost of women in the labor market would be
effective. The recent movement of implementing a wide range of family-friendly policies
including child care support, maternity leave, parental leave and tax benefit in developed
countries should be understood in this context.

Rlck 2004 GiZhel RISEel BAS UL WAV ERSILL HA3 oiMel FHEO|
Aol 423 2ol MuololM M8 BM| 0lXE SN FIel 2|8 AA
Zoll T3t 0|2 ‘ol Bo| O|FOfE  Bhe hfe] FHAIRA ol AUk 24
o uhl AZE o7 Zulol 2o ofsl ¥l oz EEslE oMo =SAIZolAe 7|3
ofst £F0lck B ATE BME P20l Jb 8IS 4B0| AN 3t £28 YA
& zost 2ol Fo| stz olsisis o Che AKIS BME APt ZH Ul ot
of elg4zol 1980dT ool EAkgo| =& walele oMt meid BN A
oj7 YEe ABHoz BARCL V72 19t oMol 18 B3 SAlo| FTsHol
2 olgslof B89l 3 TMesel M4 B FHBE= 2o|D, 018 LY 9
71242 EAE AT 1080HTE 2005H7F  MPE AHALSOl ChEF ofAel SA|Zof
Xlo| & win BB UL B oM @ Mol J|ElH|82 ol Mol It
Zo| #sp} of 17%8 Musis o= U MmM2 nE meot ok
Ebctet Rtzel B2 olsh SHEX 23




108 | wmm@mrs / 2009. |

A
a9
rlI.
>
N
offt
rO
o
AC)
<
2
il
I
o

BAREE oleHt Al 7HE
&9 AE AP S4HE
T AAY dHske oA gyt
2 Yehbes @y, 1990 d ] o] %
guEte] 4R aAE QRS
Bl &3t AHolA AEA
ilo] 1 zE|ATHH 7 47[2004]).
2 Ao Uel it o] 24
o2& WA 7 Hellx Ao A
T FEoF Qg AgS tigh 7]3
H-§9] A5S 5 4 AthWillis[1973]).
T3k Becker and Lewis(1973)= A59] 4
SOF Q3 Ao FEHT AHRI FF

1

N

Ao
B>

3

4

o Kl o o

T A

d

FogMe AFe A, Hokd A
o] &E 5o] A7]=AKSchultz[1997]).
g, A7t 2doME 2 e
SN AN AEAgRRe g
A7) mF oA F4ke 7kae) €
olog FQ3hA =2]%3ltKBulatao and
Lee[1983]; Easterlin and Crimmins[1985]).
A 200 AZke] gyt 4k 3

A5 T, 9t 2o 0|27 = ¥
o] o]Foj o}, 9= iAo F o
£ SNshs ASA AT Aoe ek
3t Adglolt}. o]o] Balo e E4ke 7
a9 71 Fas U9l 9] U= o3
He o449 dag=rol 19804 o]F
o] EZhgel WZl JEFgS HAFHoE 7
Aeke BFo = gt} 3k EAHE A
g oldlshs AlAS AMTeEN FF
A& dodol &Sk AR FA W
o X = =98tz gk

10% 271 735 F WA FAeEC]
1.6~2.7% FAshs Aoz Yehdth &

g
Sht, A4® olge) dFsEel Fi

aye)

=)
R
rr
ol
H
o
W
N
Ll
2
>
ol
ﬂF

& golAe 248 g 8% 2 A9
Q7o) =g s, AMPAAE
B9 B 4ga ANGIE ¥
4o o8 AR EHS V&t 2
4 25 ANBE AVZIAE AT
W8S FYsT, 2Ee Bed



Fabgo] AFYA 529 219 ol3)

I, A ZA Ag g el lee0dn) U e 5 A
O|2ZH 9] 712 Wrel & 4 sl 1980 FRt
oAM= AALR wWE =AE 4

ATFAAZA AA T A A9

TEvEr 7ol dAEAES J4% A4S AFsaL, 19809 F
1970 39] 4,534 20053l 1.08% g o] %ol = &A1 AA G| wE

2 AAEES V1S9 F 200790l E 126 wS 2 BA 5 BS54 3
o] o]z ok FA 7|7k FeH19l  Ekgo] gbslA|n I AAE
T A7t IEASS 2257H(20001 Holi gtk o]e} 22 A7|9 FEE
71F)0lA 16509k a7t B A E2ReS ¥R Qe dAE T
%S 712319 tHFigure 1 X, AT AE ZoldtH 3 F43[2002]).D
1960 ] o] 9] EHg AT I oo AYgSsel gt 713H§

[Figure 1] Total Fertility Rate (TFR) and Gross Domestic Product (GDP) per capita
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[Figure 2] Female Labor Force Participation and Share of Educational Expenditure
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<Table 1> Fertility Decline in Korea (1980~2005)

Year 1980 1990 2000 2005
TFR 2.83 1.59 1.47 1.08
Proportion of the married among
97 95 89 81
women of age 30~34 (%)
Number of live births by married
2.67 1.89 171 1.52
women of age 30~34
Birth Cohort 1956~65 1966~75 1976~85
First birth interval (median, months) 22 22 25
Second birth interval (median, months) 31 33 36

Notes: Firth birth interval is defined as the time elapsed from the marriage to the first birth, and second birth
interval is defined as the time elapsed from the first birth to the second birth.
Source: KNSO, Korean National Fertility Survey 2006.
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{Table 2> Ideal Number of Children of Married Women Aged 15~44 by Age

Age 1982 | 1985 | 1988 | 1991 | 1994 | 1997 | 2000 | 2003 | 2006
15~24 21 18 18 18 2.0 2.1 21 2.2 2.2
25~29 2.2 19 19 19 2.1 2.1 21 2.2 21
30~34 2.5 2.0 2.0 2.1 2.2 2.2 2.2 2.3 2.2
35~39 2.6 21 2.0 2.2 2.3 2.3 2.3 2.3 2.3
40~44 2.9 2.2 2.1 2.3 2.3 2.3 2.3 2.3 2.3
Total 2.5 2.0 2.0 2.1 2.2 2.3 2.2 2.2 2.3

Notes: The respondents are the married women with a spouse except for 1991 when they are the married
women. Requoted from Kim Seungkwon (2006).
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{Table 3> Sample Statistics (N=6,632)

Variables Mean S.D. Minimum Maximum

Birth year 1967 6.58 1956 1989

Years of schooling 12.69 2.39 0 16
Number of marriage 1.03 0.16 1 3
Number of live births 1.76 0.79 0 5

Spouse’s birth year 1964 7.03 1937 1986
Spouse’s years of schooling 13.35 2.48 0 16
Age at marriage 24.45 341 13 48

Weight 1.02 0.12 0.63 1.70

Notes: The unit of observation is a woman. All the values denote weighted average. The years of schooling

above university degree is coded as 16.
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<Table 4> Sample Statistics of First Birth Interval (N= 71,582)

Variables Mean S.D. Minimum Maximum
Birth Hazard (t) 0.08 0.28 0 1
Duration (t) 8.28 4.81 1 36
Year (t) 1990 6.42 1980 2005
Age () 21.28 481 14 49
Years of schooling (t) 11.63 2.53 0 16
Wage (t) 4,224 2,671 1,051 22,086

Notes: The unit of observation is a woman-year. The letter 't' in a parenthesis indicates that the variable is

time-varying.
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<Table 5> Sample Statistics of Second Birth Interval (N= 23,260)

Variables Mean S.D. Miminum Maximum
Birth hazard (t) 0.20 0.40 0 1
Duration (t) 4.63 4.72 1 28
Year (1) 1995 6.58 1980 2005
Age (1) 29.96 5.49 17 49
Years of schooling (t) 12.48 2.49 0 16
Wage (t) 7,365 3,491 1,245 22,285
Spouse's age (t) 33.14 5.96 15 60
Spouse's years of schooling (t) 13.10 2.67 0 16
Spouse's wage (t) 10,063 4,430 1,597 25,912
Spouse's income (t) 2,018,526 785,315 370,057 4,614,223
Age at first birth 25.33 3.44 16 45
First child female 0.45 0.50 0 1
First birth interval (yr) 1.38 1.34 1 20
Duration of pregnancy (mth) 8.97 0.28 6 10
Notes: The unit of observation is a woman-year. The letter 't' in a parenthesis indicates that the variable is
time-varying.
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{Table 6> The Effects of Female Wage on the Timing of First and Second Births |

Model 1 Model 2 Model 3
- . Separate Heterogeneity Heterogeneity
Individual Heterogeneity (Normal) (Finite Mixture)
Dependent Variable; First birth hazard
Constant -5.6128*** -5.1858*** -5.3959***
(0.2413) (0.2913) (0.3366)
Duration 1.1282*** 1.2041%** 1.1095***
(0.0242) (0.0308) (0.0330)
Duration s -0.0335%** -0.0323*** -0.0251***
g (0.0009) (0.0009) (0.0013)
0.0158*** 0.025*** 0.0552***
Year (base year 1900) (0.0058) (0.0071) (0.0080)
log Wage -0.7082%** -0.9743*** -1.4871%**
g Wag (0.0757) (0.0966) (0.1081)
Dependent Variable: Second birth hazard
Constant -0.3482 -1.9096%*=* -3.6839**=*
(0.3135) (0.4647) (0.4901)
, , -0.0296*** 0.0658*** 0.1187***
Age at first birth (0.0064) (0.0180) (0.0126)
Duration 0.5874*** 0.7645%** 0.7567***
(0.0211) (0.0315) (0.0249)
Duration s -0.0783*** -0.0864*** -0.0831***
g (0.0019) (0.0022) (0.0020)
-0.0269*** -0.0308*** -0.0095
Year (base year 1900) (0.0060) (0.0072) (0.0075)
log Wage -0.1923** -0.4142%** -0.8769***
g Wag (0.0978) (0.1192) (0.1253)
lod SPOUSE's Wage 0.3906*** 0.5067*** 0.5599***
g op 9 (0.1018) (0.1230) (0.1213)
. . 0.2277*** 0.256*** 0.2482%**
First child female (0.0336) (0.0402) (0.0404)
. S -0.194*** -0.2134*** -0.1881***
First birth interval (yr) (0.0195) (0.0209) 0.0217)
o 0.7371***
0 (0.0733)
log Likelihood -26,997.3 -26,951.4 -26,837.4

Notes: Asymptotic standard errors in parentheses; Significance: *'=10%; "*'=5%;
of individual heterogeneity with three supports are estimated in Model 3.
Source: Korean National Fertility Survey 2006.

***'=1%. The distribution
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[Figure 3] Simulation of Second Birth Hazard
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{Table 7> Effect of 10% Increase in Wage on Birth Hazards by Methods of Wage

Estimation

(unit: % point)

L Wage as a function of sex, age and| Wage as a function of sex, age,
Estimation method . . .
education (Table 6) education and experience
Dependent | Independent
p_ p Model 1 | Model 2 | Model 3 | Model 1 | Model 2 | Model 3
variables | variables
First birth
wage -0.34 -0.39 -0.09 -0.17 -0.23 -0.07
hazard
Second
birth wage -0.39 -0.92 -0.56 -0.41 -0.82 -0.57
hazard
Second .
) spouse's
birth 0.80 1.13 0.36 0.77 1.07 0.38
wage
hazard

Note: The effects are calculated based on the marginal effects evaluated at the mean values of the explanatory

variables in the sample.
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<Table A—1> Estimation Results of Wage Equation (for selected years)

Year | 1980 | 1993 | 2005
Dependent variable: hourly wage
36.9204*** 206.6460*** 861.0737***
(Male) Age (0.6693) (3.7668) (25.5266)
(Male) Age s -0.3826*** -2.4320%** -10.1506***
ge 5. (0.0102) (0.0517) (0.3228)
. -503.5354*** -4,425.0341%** -5,609.5419***
(Male) High school graduate (30.1202) (136.1271) (566.8313)
(Male) High school 30.2182*** 224.2591*** 289.7076***
graduate*Age (2.0377) (8.1846) (31.2334)
(Male) High school -0.2208*** -2.1832*** -2.8685***
graduate*Age sq. (0.0325) (0.1183) (0.4058)
(Male) College graduate -481.8085*** -7,039.9879*** -12,974.3443%**
g9 (132.4856) (628.8851) (1024.8016)
34.6093*** 333.2695*** 670.7878***
*
(Male) College graduate*Age (7.9424) (38.4679) (59.7437)
(Male) College graduate*Age -0.1447 -2.6208*** -6.1895***
5. (0.1135) (0.5723) (0.8368)
(Male) University graduate or -2,438.8501*** -14,366.2767*** -24,184.9997***
above (103.3444) (407.6584) (1001.3343)
(Male) University graduate or 156.6990*** 710.7908*** 1,203.4252***
above*Age (5.9246) (23.0032) (55.1625)
(Male) University graduate or -1.6137*** -6.3199*** -9.1703***
above*Age sq. (0.0823) (0.3133) (0.7298)
(Female) Age 32.2327*** 120.7948*** 630.8777***
d (0.7120) (3.9280) (22.0775)
(Female) Age s -0.5028*** -1.4405%** -7.2921%**
g¢ 5. (0.0116) (0.0529) (0.2591)
. -363.6950%** -1,866.2165*** 8,617.0837***
(Female) High school graduate (122.4850) (192.4336) (583.8792)
(Female) High school 28.2956*** 150.6247*** -254.7166***
graduate*Age (9.2553) (13.6089) (30.5831)
(Female) High school -0.2856* -1.9455%** 1.7662***
graduate*Age sq. (0.1668) (0.2226) (0.3925)




(Table A—1> Continue

Year 1980 1993 2005

(Female) College graduate -817.6574* -4,282.5115%** -1467.0049

(458.8722) (593.7921) Z(918.4679)
(Female) College graduate*Age %;25132;; 27(299222;;* 32(267257)22;*
(Female) College graduate*Age -0.4908 -2.5552%** -3.9192***
sq. (0.4118) (0.6343) (0.8653)
(Female) University degree or -1,525.4089*** -8,829.9272*** -8,912.5941***
above (399.7386) (792.7377) (1465.7717)
(Female) University degree or 116.1821*** 527.6787*** 660.1658***
above*Age (25.8746) (49.0464) (89.3565)
(Female) University degree or -1.1923*** -4.6511%** -3.9592%**
above*Age sq. (0.3998) (0.7121) (1.3207)
s ey | e [ e | s
Constant 6.2113 20.7919 -9,085.0201***

(11.7480) (75.8730) (485.3784)
No. of observations 394,951 425,405 441,442
R? 0.64 0.57 0.49

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 All the models include dummies for

industry and firm size.
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Cohort born in 1945

[Figure A—1] Female Wage Series (for selected birth cohorts)
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{Table A—2> The Effects of Female Wage on the Timing of First and Second Births I

(1) (2 ©)
Individual Heterogeneity Separate Estimation Heterogeneity Heterogeneity
(Normal) (Finite Mixed)
Dependent Variable: First birth hazard
Constant 0.4411 1,0489%* 1.946%%*
(0.3593) (0.4289) (0.4118)
. -6.194%% -6.6325%%* -8.4081%%*
Duration 1-3 (0.7612) (0.7937) (0.7899)
Duration 4-6 -2.2001%%* -2.6344%%% -4.3672%%%
(0.2719) (0.3315) (0.3496)
Duration 7-9 -0.2383 -0.6534%* -2.3085%**
(0.2578) (0.3140) (0.3382)
. 1.2099%** 0.8305%** -0.7815%*
Duration 10~12 (0.2569) (0.3016) (0.3373)
. 1,9855%+* 1,6026%+* 0.1607
Duration 13~15 (0.2579) (0.2870) (0.3396)
. 1,9489%%* 1.7615%** 0.5315
Duration 16~20 (0.2595) (0.2742) (0.3390)
. 1.6177%% 1.5462%%* 1.1564%%*
Duration 21~25 (0.2711) (0.2746) (0.3042)
0.0039 0.0047 0.0161%*
Year (base year 1900) (0.0056) (0.0060) (0.0066)
o0 Wate -0.4447%%% -0.4834%%% L0.7158%%*
g \Wag (0.0732) (0.0788) (0.0885)
Dependent Variable: Second birth hazard
Constant -5,1928%%* -5,2197%%% -6.6700%%*
(1.0587) (1.0693) (1.0793)
o -0.0243%%% -0.0036 0.0226%*
Age at first birth (0.0065) (0.0116) (0.0095)
Duration 1 5.1328%%* 4.824%%* 4.7408%%*
(0.9912) (0.9933) (0.9917)
Duration 2-3 6.4251%%* 6.1728%%* 6.0042%%*
(0.9903) (0.9911) (0.9906)
Duration 4-6 5.9250%%* 5.7466%** 5,604
(0.9897) (0.9898) (0.9898)
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(Table A—2> Continue

@) @ ®3)
Individual Heterogeneity Separate Estimation Heterogeneity Heterogeneity
(Normal) (Finite Mixed)
. 4.4307*** 4.3059*** 4.29%**
Duration 7-10 (0.9915) (0.9917) (0.9916)
. 3.2278*** 3.1315%** 3.1378***
Duration 11~15 (1.0027) (1.0032) (1.0031)
-0.0251*** -0.0263*** -0.0168**
Year (base year 1900) (0.0062) (0.0065) (0.0066)
log Wage -0.2113** -0.2605** -0.4545***
g g (0.0992) (0.1053) (0.1093)
lod SDOUSE's Wade 0.3428*** 0.3748*** 0.3733***
g °p g (0.1031) (0.1090) (0.1093)
. . 0.2351*** 0.2433*** 0.2377***
First child female (0.0340) (0.0361) (0.0363)
. . -0.1976*** -0.202*** -0.1989***
First birth interval (yr) (0.0197) (0.0203) (0.0206)
- 0.3333***
o (0.0801)
Liklihood -26850.12 -26844.9 -26791.53

Notes: Asymptotic standard errors in parentheses; Significance: *'=10%; "*'=5%; "***'=1%. The distribution
of individual heterogeneity with two supports are estimated in Model 3.
Source: Korean National Fertility Survey 2006.
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ABSTRACT

A new public insurance for long-term care was introduced in July 2008 to provide for
the rising demand for long-term care as the population is aging rapidly. The demand for
long-term care is expected to rise further because more and more elderly are living alone
or in households with only other elderly, such as his/her spouse, without informal care of
their adult children. Even when the elderly are living together with their adult children,
daughters and daughters in law, once the main informal care-givers, are not available
because they choose to become economically active and work more over time.

Experiences of countries such as Japan and Germany with similar public long-term
care insurance scheme highlight the importance of detailed analysis on the demand for
long-term care for the financial stability of the insurance scheme. Countries which had
underestimated the demand for long-term care at the time of adopting the scheme went
through financial instability of insurance schemes.

This study analyzes the determinants of the demand for long-term care using data
from the second demonstration project (April 2006~April 2007) of the long-term care
insurance scheme for the elderly in Korea. Taking full advantage of detailed data on the
long-term care, this paper analyzes the eligibility for the long-term care insurance scheme
and its use.

According to study results, even when common diseases among the elderly such as
cancer, diabetes, arthritis, dementia, hypertension, etc. are controlled together with other
individual and socioeconomic factors, limitations the elderly are faced with in their twelve
activities of daily living significantly affect the eligibility for the Korean Long-term Care
Insurance Scheme. This means that limitations in daily living activities are more critical
than common diseases among the elderly are to the eligibility for the Korean Long-term
Care Insurance Scheme. Bathing and toileting problems have been found to be the most
important factor affecting the eligibility for the insurance scheme, followed by eating,
dressing and moving around inside the house.

Moreover, the choices of whether to use long-term care and which to use between
home care and institutional care are found to be significantly influenced by health status
and various socioeconomic factors of the elderly. In particular, those with more limitations
in daily living activities and the female elderly are more likely to use long-term




ABSTRACT

care and institutional care rather than home care. As for home care users, those living
alone or with adult children and those with monthly household income of more than
500,000 won are more likely to use home care. Most importantly, even when the
monthly household income of the elderly is controlled, the elderly recipients of the
National Basic Living Security, who are not charged for long-term care, are more likely
to choose home care. This implies that price as well as income is a critical factor for
the decision to use long-term care. Further study on the duration of long-term care use
will surely enhance the long-term care policy, when panel data is available for
simultaneous analysis of the likelihood of long-term care use and its use duration.
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Soll A7|QAAMH|A 2o AYRIS & @2 OlXE H2E UECL £, =2lUt
Msigict 24 Zao| mEaH, M Loldy T HEd 52 SHSIIME WY
JIQUREMIAY FV|IQUMH|A o|B0  AMu|AE REE 0|8 = Us 7 |TMe
HEh 28 HE XS Fole S3Ed T8 U oS0 MIIE|x o|Z&E0|
of datdiggtzolMel Fojvt w=ols0] B = LiEREL, ol &SE HE0 ZY
O 8511 A gl HAEY Rof Sof F  AAMH|29| JHAT FI|QUMH|A 0|3
g2 SHSIIME SAMSE RO/ g S 2T ST 220dS ofo|Fct
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1. 2 ofF] = g7| 2GR BT FA A

| -

Ax =94 Al e o FRE H45
A Felvetlds A7 283 At olF Ax Qe oElwS Fol
e £z JPHa glon, ojd w gIES & vk IR 7 2000
gt A7 QFAHEE FRE sk =9l o U] =TGR AAE
Y = w2A F7ksa vk ¥, fARE s RS =9ddilout 7
H7IEs7h s WA A o adAHIze g o tRE AR A
A AE wEA Frsta slol & A &S 2R 23Sk 20001
7|2 2E a7 Sl =B o 149%HY FFEoIUW QA 2
et 7 W LGRS E Sl BEs A= 200590 3297HE7HA] SR,
Il Sl AH] 22 B]8-9] GDP tjH] HIF = -2 7]
oo wel ¥ 7] dMu|2o b S92k 0.7%00 A 1.3%74A] S71ekich
3 Aed hRog w047 2%R Y (OECD[2007]).) 1995\ d¢] A} A=ZS
A=E =ikl 2008 7EFE A B4 FAME QFMHIL o] &A=

Zolt}. o] AT A3 R Aew A 199510] 106,19l 200430l
-7 19259808 814% Z7Fetdal, 2o

S22 Bt HPRE HREsla =9d 717F BeF Muls HlEE 449F2 04
710 =214 AW T2 QI8 =A< 16.89+Z =2 279.4% 4 S718IATh ool
AFAygo] oH A A G718 e} EUof|AE 1999 o]F AL o A
2 A48 A " AR} A= 3 Qi DFAH2006]).2)

=RV R FA =} Bt 7} ISR AT =Y HHs}
ARz aslof & BE T 5 of AV a6 gk 7]E]
e A718dAuze] Fa Aot =ov F2 654 o) AT HE
ol Az A -drd AR AT T =015 PHH 5 FAHOE o

1) 200030l 654 o] =919 11.0%HRE MERY A= 20053 16.1%E Z7IIItHASY <
[2007]).

2) 1996301 9.4% Y A= thAkRl BlE-o] 1999 0] 105%E F718lon, &3] Ale A3 %7)91
1996132} 19970l w2 A F7FFATHAS-Y ][2007)).
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(activities of daily living)oll 4] Zefjojc),
& AT Q3BBE olrh
WO WETE AMEAHIEE US 3
82 3 FAZ AT BL I8 0T
T Ao AFsks 717t0] F
o}¥S  HrHGarber and MaCurdy
[1990]; Liu, McBride, and Coughlin[1994];
Morris, Norton, and Zhou[1994]; Hoerger,
Picone, and Sloan[1996]; Reschovsky
[1996]). 3 w015 e] ARFEl e} Bl
o] Sk U], A o] WEE AMA
2 olgel G2 ol
A7180ku| 29 E TE EAlL A
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giver)7} obd 7P7ke- Bil$-AF 3-8 AR
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Bo| Y AENY L o=
J1slefol $Hk7) Murtaugh et al.(1997)
< AETS AFEC] AEANIEE AA

AH8-51H, Morris, Norton, and Zhou(1994)

6) HIAE Fxlo)] 93t A7) @ MU Aol AR S BAE A 7] wlEo] 1 5
A7) 2 FA R0 of 389] 27} HIAEH F7]) @ Fxu ALY
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Eo] HQItHHughes et al.[1987]; Kemper
and Pezzin[1996]; Pezzin, Kemper, and
Reschovsky[1996]). A4S 2 Hughes et
al.(1987) A5 A|7pAm]zel] gk A
(home delivered meals)©] A]AdAJH] 2 o]-8-
Xolde=  EXth
Kemper and Pezzin(1996)-2 #j7}A H]2x0])
et RZzF Fd(channeling experiment,
1982 ~85d)7} HI9ATF Qe QB
QYA JLE Al a3t Sl
w27t e =905 A 1 &9
7F flee Ak B3 A7 m] 2] o
St BzE e AwERNpaid care-
giver)oll &3+ A7MBI2 o] 8-S F7}A)
ZAR B AF=22Kunpaid care-giver) ol
OJgt A7 AHIZ o) 8-5 FAaAT e B
€ JA G BATh oA Zepd A
- BT A7EARIZ 2Re] A EAI 7
A e BTk

= H2ATIA

I2YMHIA 299 ZER | 145

L HI1QYHUIA TR} O

Q)
o YPEAISLS s RHPd|
3k A7) 877 SUigel el

(RMZHEFo] TsHA A, A7)

8) Pezzin, Kemper, and Reschovsky(1996) T3+ channeling experimentE ©]-&3fed H& - BIHE 7P

9)

7re] A BATE 2A S BT v 9] I7ECA Y A7) LA HI 2 B3 ATt ATiE R
Zt}. Nocera and Zweifel(1996)2 1993\ 3% 292 AR E o]&35te] FAlT oA 7hol 7P4 ] vjdE
(unpaid) 2 FAHIZ A Foll e -f-H.Q S(reservation wage) 2L THE-S Bl oS Sof, oA
o] FRYAFL EFAIoNAM Y AT Fo] FHAAE Yol vhel G FRYFS =5AIFdA
o] Qg FBBAZS HolA Ut Naon(1996)L o]zt A 1988 de] A|¥H F71edngel g
7} A2 o] 82LE FUAH Y AAAHI 2 0] &2 TrAAH o, WA AE F Al H| 2
3 AEBFE 7145199 WA Klein(1996)2 =] German Socio-Economic Panel Survey=
ol g3ty =189 QUAAE YAE AR QJAES AFEE, =08 1¥ AR, AEE
ol BARCRE fogt 2219s ATk 12y A&, ¥ 58 SAlEtH A8 fos &
9lo] obd Ao 7 Yehdt

n]=o] 739 19961 1,560%H8 9] AlEo] 7| QYA AFStal Ao, Rzt 7| Al A
Fole A 199 A 47,0008 oS AEF AeF Huwy QItKRhoades, Potter, and Krauss
[1998]; Levit et al.[1997]). Murtaugh et al.(1997) 254 o]’3] AFRHE 5 27%7) AFE ol 7] 8.4
25 o]&si P 2495 A7 LYAEAA Bjs 2o Busta glom(ZhRlel et o) W
71 YA S o] 8l EH 15~20%9] o] 8-S A7 QG 5 o) -& Hiltt), Kemper and
Murtaugh(1991)€ 654 :=R19] 74-9- A Mol 7| 2 FAIM S o] &8 &0l 43%9] o2& Aoz F
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Aulzel] digk vzkR e & UeEix] P Jrhl) =7 aFEF ] 7}
Zalal ok dlE 5ol WEeME 9= FE A -AAd 227 S AR
1993 3¢] A4 =159 5~6%%Ho] % HEE FHolaL 654 o]F ko =
71820 B E DRSS 7 HARQ dAEe] oH9d A9 AV
slon, olgjd MRS B AE QPAHA APS WA Hrkiy) 365
" A7 gAHE HES HA grie Al Rk ZiAE A, HEad A
okl Hg-o] oF 2~3%0] E3le] 3, wzlen 2 B 23 5 =94 A
THNorton and Newhouse[1994]; Murtaugh, Mo Qs HAFQ GFALo] o
Kemper, and Spillman[1995]; Cohen and A4 7Afoe XS vA Ak wEpA
Kumar[1997]).10) =17 8GR AT = 654 o] =21

N7tR o] whdslA] kS A9, A9l EE 654 mut QT F =04 AW
o] A7) QG o] go] mE A -9 717 A2 A Aol dAs] EHste] &
P& =0]7] 98l A7 SHEAA] 718.4k0] Fad A5 gifez ity
RS AT  Urk 20089 74 olelg At A7 QYR F Y FES
A9 v =78 R AA 7] Qs Al - T T2 AR
T G A EFE] FEHE A Al d SERHYI Y 4o 23

2¥akal 9dek B3 Liu, Manton, and Liu(1985)& 198230l oF 1109+ 0] A|7MH|2E o] &3 Ao
FAF8EAL 91O, Levit et al.(1997)2 1996'd A|7px Rl FX]EA o] 3029 g el B3I E AoE Bl
skar Ak

10) Norton(2000)2 7] 8.9k ul 2ol it RIZtE o] Weslx] W o5 4= (adverse selection), =5
2 sfjo](moral hazard) &A1k BlEo], A 4 §l= Al Hﬂl(nondlversmable intertemporal risk) 5
S 1 gtk o]9} AAE A =olE B - F420080) S FEE A, el vzt s
Ro] o|gfulx o] & HA= FTFL F3]5(2008)S FEIch

11) $-2lugte] =471 2 YR FA = tdt AAE =oe Aal - 1%47(2008a, 2008b)S FZEH)

12) =8 dRIAE =Y B 1HF T BHPF gRo} Aglo] eyl ®ck BE%J g
AzR feuete] =937 SR FE AFF o] AEFHE o= 3ha ik ¥y,
°‘J+ SAR2IANE APz S8 HEY AF F9E BF AF8la Jon, vEssoa
HFFoIw &3t o} Miltenburg and Ramakers(1999)= HIE#=29] ¢ dFFoE e =9
o] Al TE)a FEEHE FIQPMHAE WA Halgon oJFEH o] ojd 22w BYZ
AES e =4S Ze A0 Buska vk HE3 Foster et al(2003)2 W=9] Arkansasol A< 3
FHAS W A =59 WE FFo] BEFAES W AuTh £or] wlEe] ohi) 77
B2 FFo] Atk e BT

13) e} Q1T F 654 o)Ak BT B8-S 1987\ 4.5%, 1997 6.4%, 2007 9.9%=E WE Ex =
Z7betar Qivh Ed TRAEAL (RARA ISR - HAAS A7) SA0) w2, 93 A
2 AL FxE 24, HAgAE 1Y) B2t 654 Wk AT F =90 AWow gt B e
1996*39] 1,926'3114 2005'd°l= 3238 0.8 T7Fsllor, Kl @A} = 1,9318901A 3,931
o2 SIS AL - F145+[20080]).
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Tt Aulzrh 2o Aol weEh AN AAkel], F53817, A A

wolo} g, 88171, AR Lo, £ Dolg)

2 i I R Rl L
& e A SAH - ZAE A% U =AY adR PAEE
efoltt. 53, QAL tivities of 127 FF| AFABREANN ] o

daily living: ADL)ollA 2] Aef7} #7)1a

o)
M2 o Aok T My & AU 94 127) 59 LA

2 & ArHGarber and MaCurdy = = ojw W) 2]
[1990]; Liu, McBride, and Coughlin[1994]; XA} A

Hoerger,  Picone, and  Sloan[1996]; HHE 7] 3l 22} AHALG i/ 870 A
Reschovsky[1996]). /gAY E&-5 ol A <] oA AAE 2006 % =917]5 4 E

Ao SASE WrEE Ul me 1 AL@ERAAIATFNE oS3k
23 AR suvey) o] TRl mek o =AU FRPA TS EP] FA

14) 47189012 Fash BAE QIBBFIN g4 243 I8 Sehele] /)2 desite

15

=~

4780]ck. 1994 T=RIA BB AN E [F837], % ZoldY], AAke7], At A dojurliej At
A dojAY Aol k7, Bl Urlr), 3ol 71 41 1)) 5 670 gEol e Fels 28]
Hom, 1998 =Rl E 9 EASFRAL Y A Y9 67 T F At lA oAt
Al LojuhAY 2jzle] k71 & *Lxlell A Dojyttt g7, AElelM dojyth F7TE, Bl Wl E
A7 2 WA ol S 2AISATE 200139 RALIAE [ Y7), AFE), B-317), 2k, ol
S317), 33 ALEE), i 2338 T 7] FEIMY e FAISIH O, 200413 AL A
€ [ "3 Q7 Algesr), dx1-sbr), 883517, AA 87, A9 WA, doju ekl A g
7)), W Ete 2 Uor), 344 AMEs), di 235, &1 2857 T 127] FEoA 9] FojE =
Aotk g 7 GGG S Fol MY Follol tigk SHE ek Wlstth 1994l = [HE o H
2] gk, oz o, wig- ok M & 4 §ltH T 47EA] Ho] 1998\l E [H8 o]FA] gt
ozt ojHEt, % oY, A3 = glv), AFHY FAZ YL £ e, F8E] 567 SHeE,
200133 20040l [HHAY, FRES, SAER]oZ vk ol8d AEeEd) SHEE W
3} wjEol] YFAEEE ool Aztel W2 W3S Hlwdle AL ojHuh 1#u Costa(2000)= W=t
o] 7% 190013t ZFE] 19903t Z27HA] 60~744) M) FA=21¢] S5l (functional disability) 7}
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{Table 1> Limitation in Activities of Daily Living among Long—Term Care Users

Long-Term Care Users| Home Care Users |Institutional Care Users
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

No. of Obs. 1,176 919 257
Dressing 0.289 0.454 0.283 0.451 0.311 0.464
Face Washing 0.269 0.443 0.263 0.441 0.288 0.454
Brushing Teeth 0.236 0.425 0.227 0.419 0.265 0.442
Bathing 0.574 0.495 0.542 0.499 0.689 0.464
Eating 0.134 0.341 0.134 0.341 0.136 0.344
Changing Body Position| 0.126 0.332 0.116 0.321 0.160 0.367
Sitting Up 0.163 0.370 0.153 0.361 0.198 0.400

Shifting Sitting Position |  0.210 0.408 0.196 0.397 0.261 0.440

Transferring out of
Room (Moving within 0.241 0.428 0.232 0.422 0.272 0.446

the house)
Toileting 0.312 0.464 0.267 0.442 0.475 0.500
Bowel Continence 0.260 0.439 0.212 0.409 0.432 0.496

Urinary Continence 0.277 0.448 0.233 0.423 0.436 0.497

2005%d 7¥EE 2008 6¥€7FA] 3z} W 654 o =918 tiidoz AAIFE
A3 AHAG o] AldE o, 22} AH t}.16)

AF4(2006 4 ~2007d 4¥)e 87) <Table 1>o A= 7] 2% u]2 o] &
Al - FEF BT Y DS s A T A g ESlN S
o, BAlFT, FAF B e 9% w0 Bog A BIES AR A

16) 12k AIAF(2005d 72 ~2006d 39)2 670 Al - o - F A (FF FF, 7Y AT, s, Fof, 5A
) W 654 ol FNNZAEFEFAE o2 AN ENoH, 331 AEAI(2007'd 59 ~2008 6
)< 6541 01*& =90 tde g 71E 87 23k APBARIAI G Z di T T, 1 B, AE kA,
TH AT, A e 5 F 1 AGAA AAEATE "7 EARE 23F AHANE A G
A *1H*A}<§714&2§ ARE AEE o2 Stk g APHANAAS W] 27k o] ALl 3

£ stgom, AgAEY] B At Aldo] IEHEE vtk AEAII 7B R AFE A1
lﬂ =914 X4*“]—2— AH o2 SHATHA-H 21[2007)). 2x} APEALAA RS o 2 sl Mgl
SAEZAL AR EA] Aoko] S S Utk wWEkA o] o] 83 B4 ARE FAss ¥ 9
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Aoz foJgt YIS mAIH, 28|
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<Table 2—1> Grade Assessment of Limitation in ADL(ordered probit model)

Grade 1~3
-0.302°
Dressin '
9 (0.139)
0.148
Face Wahing
(0.187)
-0.168
Brushing Teeth
(0.175)
-0.618°
Bathin '
g (0.092)
-0433
Eatin '
"9 (0.171)
0.026
Changing Body Position
ging Body (0.200)
-0.370°
Sitting U '
g Up (0.206)
0.069
Shifting Sitting Position
(0.213)
Transferring out of Room -0.375
(Moving within the house) (0.179)
-0.487°
Toiletin ’
9 (0.164)
0.024
Bowel Continence
(0.213)
-0.284
Urinary Continence
(0.192)
Ade -0.005
g (0.005)
0.169"
Female '
(0.084)
Poor 0.078
(0.092)
0.101
Gwangju Nam-gu
(0.159)
-0.171
Suwon
(0.142)
-0.430°
Gangneun '
gneung (0.153)
-0.040
Andong
(0.163)
0.005
Bukjeju
Je) (0.175)
0.037
Busan Buk-gu
(0.168)
-0.400°
Wando
(0.171)
No. of obs. 1176
Log-likelihood value -922.26

Notes: 1) Standard errors are reported in parentheses. 2) a: p<0.01, b: p<0.05, c: p<0.1. 3) The omitted category is Buyeo.
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<Table 2—2> Grade Assessment of Limitation in ADL(ordered probit model)

Grade 1~3
Dressin -0.302 -0.319"
9 (0.139) (0.141)
. 0.148 0.144
Face Washing
(0.187) (0.188)
Brushing Teeth 0.168 0.154
9 (0.175) (0.176)
. -0.618° -0.634°
Bathing
(0.092) (0.095)
Eatin -0.433 -0.443"
g (0171) (0172)
Changing Body Position 0.026 0.044
ging Body (0.200) (0.201)
Sitting U -0.370° -0.365°
o 1P (0.206) (0.206)
. . - 0.069 0.058
Shifting Sitting Position
(0.213) (0.213)
Transferring out of Room -0.375° -0.369°
(Moving withing the house) 0.179) (0.180)
Toiletin -0.487° -0.484°
g (0.164) (0.165)
. 0.024 0.032
Bowel Continence
(0.213) (0.216)
. . -0.284 -0.295
Urinary Continence
(0.192) (0.194)
0519° 0.447°
Cancer
(0.235) (0.246)
. -0.032 -0.048
Diabetes
(0.088) (0.098)
- 0.053 -0.073
Arthritis
(0.073) (0.080)
. -0.347° 0.010
Dementia
(0.073) (0.083)
Hypertension 0.150 0.106
ye (0.077) (0.082)
. . -0.473° 0.016
Paralysis - Stroke - Cerebrovascular Diseases
(0.082) (0.094)
-0.005 0.002 -0.004
Age
(0.005) (0.005) (0.006)
0.169" 0.142° 0.195"
Female
(0.084) (0.079) (0.086)
-0.073 0.009 -0.070
Poor
(0.092) (0.086) (0.093)
No. of obs. 1176
Log-likelihood value -922.26 \ -1,168.64 \ -919.29

Notes: 1) Standard errors are reported in parentheses. 2) 8 regional dummies are included. 3) a: p<0.01, b: p<0.05, c: p<0.1
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{Table 3> Summary Statistics of Long—Term Care Users and Non—Users

Non-Users Home Care Users |Institutional Care Users
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
No. of Obs. 1,498 919 257
Age 78.270 7.868 78.634 7.590 79.774 7.419
Female 0.643 0.479 0.694 0.461 0.790 0.408
Poor 0.077 0.267 0.229 0.420 0.350 0.478
Grade 1 0.222 0.416 0.263 0.441 0.377 0.486
Grade 2 0.238 0.426 0.217 0.412 0.218 0.414
Grade 3 0.540 0.499 0.520 0.500 0.405 0.492
Gwangju Nam-gu 0.097 0.297 0.170 0.376 0 0
Suwon 0.314 0.464 0.273 0.446 0.078 0.268
Gangneung 0.142 0.349 0.107 0.309 0.261 0.440
Andong 0.184 0.387 0.141 0.349 0 0
Buyeo 0.050 0.218 0.083 0.276 0.156 0.363
Bukjeju 0.098 0.298 0.073 0.260 0.132 0.339
Busan Buk-gu 0.086 0.281 0.094 0.291 0.136 0.344
Wando 0.028 0.165 0.060 0.237 0.237 0.426
AFFE(1498Y) T 1552 22.2%, 255 Zv U 2tk 949 BlEx wjo|gxlR

2 23.8%, 18] 3552 54%o|t}. vbA
o] A7kl o] 82K9197) T 22+
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<Table 4> Determinants of Long—Term Care Use(logit model)

Use (=1)
0.002
Age (0.005)
Female 0.278°
(0.090)
Poor L304°
(0.122)
a
Grade 1 (gféz)
Grade 2 (00'110(22)
b
Gwangju Nam-gu (gi;g)
Suwon Lozr
(0.171)
-0.648"
Gangneung (0.185)
-1.127°
Andong (0.187)
- -0.879*
Bukjeju (0.204)
-0.619°
Busan Buk-gu (0.202)
0.243
Wando (0.243)
Intercept 0.190
P (0.445)
No. of obs. 2,674
Log-likelihood value -1693.78

Notes: 1) Standard errors are reported in parentheses. 2) a: p<0.01, h: p<0.05, c¢: p<0.1. 3) The omitted category is Buyeo.
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{Table 5> Determinants of Alternative Long—Term Care Use

(multinomial logit model)

Home Care Use (=1) Institutional Care Use (=2)
Age 0.001 0.005
(0.006) (0.010)
Female 0.200° 0.665°
(0.945) (0.179)
1.206° 1.678*
Poor
(0.128) (0.187)
0.303° 0.908°
Grade 1 (0.106) (0.175)
0.044 0.390°
Grade 2 (0.109) (0.195)
Gwangju Nam-gu -0.021 -34.077
(0.204) (2.7e+6)
SUwon -0.695° -2.623°
(0.184) (0.308)
Gangneung -0.752° -0.470°
(0.206) (0.249)
-0.738° -34.222
Andong (0.197) (2.30+6)
Bukieju -0.866" -0.914°
(0.224) (0.287)
-0.536° -0.822°
Busan Buk-gu (0.219) (0.287)
-0.008 0.584°
Wando (0.269) (0.301)
Intercept 0421 -2.086°
(0.471) (0.780)
No. of obs. 2,674
Log-likelihood value -2,155.63

Notes: 1) Standard errors are reported in parentheses. 2) a: p<0.01, b:

p<0.05, c: p<0.1. 3) The omitted category is Buyeo.
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<Table 6> Determinants of Home Care Use(Logit Model)

Use (=1)
Living alone 0.752° 0.986°
g (0.238) (0.253)
. -0.425° -0.385°
Living with Spouse (0.221) (0.230)
L . 0.799° 0.669°
Living with Children (0.218) (0.228)
Household Monthly Income
(10,000 won)
0.305
1~4
o (0.229)
1.046°
50 ~ 99 (0235)
0.531°
100 ~ 199 (0242)
0.992°%
>=
200 (0.246)
-0.013"° -0.012°
Age
(0.006) (0.006)
Fornale -0.226" 0.252°
(0.106) (0.111)
1.234° 1.408°
Poor
(0.136) (0.148)
0.331° 0.280°
Grade 1 (0.112) (0.117)
0.111 0.072
2
Grade (0.115) (0.119)
Interceot 0.854 0.152
P (0.564) (0.619)
No. of obs. 2,390 2,282
Log-likelihood value -1,429.41 -1,337.49

Notes: 1) Standard errors are reported in parentheses. 2) 8 regional dummies are included. 3) a: p<0.01, b: p<0.05, c: p<0.1
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{Table A—1> Diseases Incidence among Long—Term Care Users

Long-Term Care Users Home Care Users Institutional Care Users
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

No. of Obs. 1,176 919 257
Cancer 0.026 0.160 0.026 0.160 0.027 0.163
Diabetes 0.220 0.415 0.235 0.424 0.167 0.374
Arthritis 0.522 0.500 0.539 0.499 0.463 0.500
Dementia 0.421 0.494 0.347 0.476 0.685 0.465
Hypertension 0.565 0.496 0.597 0.491 0.447 0.498
Paralysis - Stroke -
Cerebrovascular 0.396 0.489 0.419 0.494 0.315 0.465
Diseases

(Table A—2> Summary Statistics of Home Care Users and Non—Users

Non-Users Users
Mean Std. Dev. Mean Std. Dev.

Living Arrangement
No. of Obs. 1,471 919
Living alone 0.095 0.294 0.173 0.378
Living with Spouse 0.587 0.493 0.346 0.476
Living with Children 0.269 0.444 0.430 0.495
Others 0.049 0.216 0.051 0.220
Household Monthly
Income(10,000 won)
No. of Obs. 1,412 870
No Income 0.079 0.270 0.039 0.194
1~ 49 0.342 0.475 0.311 0.463
50 ~ 99 0.194 0.396 0.270 0.444
100 ~ 199 0.222 0.416 0.182 0.386
>= 200 0.162 0.369 0.198 0.398
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ABSTRACT

This study stems from a question, “How should we understand the pattern of the Korean
economy after the 1990s?” Among various analytic methods applicable, this study chooses a
Structural Vector Autoregression (SVAR) with long-run restrictions, identifies diverse
impacts that gave rise to the current status of the Korean economy, and differentiates
relative contributions of those impacts. To that end, SVAR is applied to four economic
models; Blanchard and Quah (1989)’s 2-variable model, its 3-variable extensions, and the
two other New Keynesian type linear models modified from Stock and Watson (2002).
Especially, the latter two models are devised to reflect the recent transitions in the
determination of foreign exchange rate (from a fixed rate regime to a flexible rate one) as
well as the monetary policy rule (from aggregate targeting to inflation targeting).

When organizing the assumed results in the form of impulse response and forecasting
error variance decomposition, two common denominators are found as follows.

First, changes in the rate of economic growth are mainly attributable to the impact on
productivity, and such trend has grown strong since the 2000s, which indicates that Korea’s
economic growth since the 2000s has been closely associated with its potential growth rate.

Second, the magnitude or consistency of impact responses tends to have subsided since
the 2000s. Given Korea’s high dependence on trade, it is possible that low interest rates,
low inflation, steady growth, and the economic emergence of China as a world player have
helped secure capital and demand for export and import, which therefore might reduced the
impact of each sector on overall economic status.

Despite the fact that a diverse mixture of models and impacts has been used for analysis,
always two common findings are observed in the result. Therefore, it can be concluded that
the decreased rate of economic growth of Korea since 2000 appears to be on the same track
as the decrease in Korea’s potential growth rate.

The contents of this paper are constructed as follows: The second section observes the
recent trend of the economic development of Korea and related Korean articles, which might
help in clearly defining the scope and analytic methodology of this study. The third section
provides an analysis model to be used in this study, which is Structural VAR as mentioned
above. Variables used, estimation equations, and identification conditions of impacts are
explained. The fourth section reports estimation results derived by the previously introduced
model, and the fifth section concludes.
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{Table 1> Averages and Standard Deviations of Real GDP Growth Rate

(1971 1Q~2007 2Q)

(Year-on-Year % Change)

1971~1979 1980~1989 1990~1999 2000~2007.2/4 Total
Average 8.1 7.4 6.0 5.0 6.7
S.D. 34 3.8 4.8 2.1 39
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[Figure 1] Trends of Real GDP Growth Rate (with or without Treatment of Seasonality)

15 (Year-on-Year % Change, Yearly Growth Rate, %)
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{Table 2> Unit Root Test Results (DF—GLS)

T?SIF_SEE?;C 1% level 5% level 10% level

Ay, -2.661 -2.581 -1.943 -1.615

m,(GDP deflator) -2.712 -2.581 -1.943 -1.615

Ae,(WKOR/$US) -6.068 -2.599 -1.946 -1.614

U, 2.659 -2.581 -1.943 -1.615

{Table 3> Lag Order Selection Criteria for B—Q Model

Variables LR FPE AIC HQIC SBIC

(Ay,, U) 78 33 76 76 76

(Ayy, m, Uy) 79 22 38 38 38

Notes: 1) The covered period is 1970.1g~2007.2q.

2) LR is likelihood ratio test, FPE is final prediction error, AIC is Akaike's information criterion, HQIC
is Hannan and Quinn information criterion, and SBIC is Schwartz Bayesian information criterion.

(Table 4> Lag Order Selection Criteria for S—W Model

Periods Variables LR FPE AIC HQIC SBIC
2000. 1/4~2007. 2/4 | (Ay,, Ney, ) 35 2 60 60 60
1991. 1/4~1997. 3/4 (Ayy, ™) 48 12 36 36 36
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[Figure 2] Impulse Response of the 2—variable B—Q Model (1970. 1/4~2007. 2/4)
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[Figure 3] Forecast Error Variance Decomposition of the 2—variable B—Q Model
(1970. 1/4~2007. 2/4)

Changes in growth rate of real GDP

1.00
0.9%5
0.90
0.85
0.80
0.75
0.70
0.65
0.60

1 3 5 7 9 M 13 15 17 19

| @ Supply shock O Derend shock
HE)S Alshe o oM IFF 5 &
Aol 8 = FZl| B3l 80 tf 209] H
&2 ¢l 2 7]9E &k e wh, A9
o] HEo] JoME 8 & T4 F
& = &7 vls| A= 85 o 159] A
9 2 719E sh= AeE ekt
ol AAAES MEle FAld 9
3 BRI A7)5eg] 7103 o] g
AA e v, AYEY WES d7e
Sho] Z13of ofsf A Ee Fio] of=
Zog =7] o g HOITL) ojufx
BARZES] HEANA FACl og F
e AR, 4 AAlol&e]
o S3h= ukel o] A7k + A%
1 AAEES] W HAPEY] WE

25) B2 AYE WEE =FAS 112 34
2 U SRl gtk SRR 0|9} g RE

Fo| F2 Aoz wetHTh
26) o]l AdFE 277 IR & FEVD £4

Changes in unemployment rate

0.0
1 3 5 7 9 M 18 15 17 19
‘ @ Supply shock O Demand shock ‘

3] 8 = FZd|(Figure 3914 Y
Bt AROE) o 34 9F ge 3
2 yepd Zojth

olatell A 19700 1527)1%E 2007d
22717HA19] A di 717kt 10
9] 47]9] 7Rk o] kX9t F
Agh 2o 2 4803k IR 9 FEVD 4
ABE AAgH26)

WA, 1970 127156 19799 487
7HA19] Z1ZKelst Al 1 7))S X3t 2%
ok, XA 717tel] thet A3} BlaLste,
A 1 71els FA9e] A2717F FolA|an

o

A, o] <s) ol FejzE FAH
; B ulsA u

rr
)
t
lo,
fo
ot
9
30,
rr
o,
o
2
o
e
)
ot
o
£



194 | wmm@ms / 2009. |

fo T o B W M T M A Wk m Mk DR T moy o R T
TS H g IB g0 R a g BEE D S oo ko
Foap o RS B Yo B odo W T TR D
NN T I Rt G P e BT g 2
! o 0 R L

r g s v e Ey  Saw .k
S O SR T N e el NN - S O N S
SISt E R S RS R Ea S} &
%WM%?@H%&&%Eﬂ%kiwxi%ﬂ%ﬂ;
w A g g P NA ygwEo s Ll Tm 3 g
BT Moo % o Mo o ® H Moo o T O T ook N
I Nl - IR IRCURE R . QR AT Y
= T o= Mo g NP 2l 7o o T o F S N g oW
O ER Vs preT LT EV SN A 8
ﬁjeﬂm_mﬁw.z_ﬁo_a%%au%M@ﬂmﬁwﬂm%aﬂiﬂﬁexO_L
_zfz.ﬂoagmw%,wwgwﬂﬂ7xﬁmox =Py oo o Y
seiricoloiaTscrzinitelll
o~ X N T o o 3 9 ™ oF X (S BREJ || NS ~ IE ) r
e WEREEFIFTILTRLTI T TAIFT P
o HH g Do WEENg® 5 g p XKRD
B R L EEL g O N B 8T fx g™ g™
n_rm4mMWWE__ﬂoﬂAw%qqoanmﬂou_umﬂHo_aﬂoMﬁ_.ﬂﬂ@
FTEEIL dacair st E g st TRk
o o e ™ o o —BNTE T %

mﬂﬂlz_.aﬂls7%ﬂoﬂLWﬁﬁiﬂmemﬁu_u/r_ﬂ‘”ﬂmﬁ_amma
N TE BT LRy IR LT e
mod.i__io%moﬂxﬁm_wméuzfﬁFﬂMﬂdr.mﬂf.mum;Ao
Aoﬂ_imﬂruiio oWE ENI_EL_LESﬂqOOAFHﬂv
— Mo —~ =L ok . { o= TE S s T =
v e w E Do = B 2 H - Hom o) ™
e ST o pE R EXE AP N g Y e
wjr H_Tﬂ‘l ,.;L,I‘._;ﬁ_ ﬁﬂAI.W; MAB_.E éAwA‘_.m_lr
%ﬂsﬂmm.m_uﬂ%ur%%ﬁouf%75wnwab%m®ﬂ.m
TR LW ER T AN g PRy ¥ T gy @ EE
A ﬂﬂxﬂﬁrl,%ﬂﬂi oo N T RNT Y
MoNr % k"™ O® Moot e o] TR M N mRom Ho— R T

73

5
T

Fold.

20009} o]

Lk

ki3

1

hu

2~

~

At ©]

3t

A

1

, AWVZ1el o

[Figure 3]} H]

Z

a

AY2
gt

Vo

oA

L

o

b AMZ)S
o 277k S7RE A

(13

Al HAE, 1990 187]5E 1999 4
]_

A ok
27174419 7]



19904CH O1% #13FAO| 4% 42 U 32 5 800 24l | 195

Lt Blanchard and Quah(1989)2|
SRS (3-tig 3-F4)

DU >§l 2w
ar
)
N

A2 T2 =4S 2354 (e))
3T A(e)) ol Arvbsd 22 7t
o

AT A(er), 221aL 7HATA(ef) 4
Al aRlo] EAlsk= 74 L
FEVD £4& 19709 1£7]%€ 20074

287VHA 71338 AR E olgste] 3
Sk A= Aeg Aotk ¢4, 4 o
F A 71kl 27 AT 9
ofMe YT AEGDP, 8
FAL BEIeE, NHEFEAL (9AF
ojuprl) AYEl M 2 TS A=

Ao 2 YEpstt2)
TS of| S Qx| A waw, A
ZAGDP 71, =g olA, 18a Ay

go) WEL A7 YWAFE, 5057

FASA Qs P (ddiAew) &
ArEE Ao R Yehdth Ak o] 2

27) o] 2L A A 7S Ul Y] AR Ve Bl

< o] ZE A7l 2H d5HA =
el s 717t AR MfatE,
3K T, 2le9)7] 5o BASA Wt
7b 91 7Fs/de] At

IR 3! FEVD &4& A9t vy
2 o 7/} A7re g Yol vy
AIZIEE G BES BolAY, ta
o] B I AN olE ZHe] F
AP Zfol S olald = Sl

A, 7 2 e A9
1970(A T 7)) & 43 IR
29, =7k Astae 4w

o

o
i)
oy U
0
2,
=)

UEehY, Afralso] A
A FS A ska

=4, Azt AFse] $EF L A
AEQe 2 FASH %It £33
K QHER7E B, K3H8)S] ot
2 338 1skd A1 7119801 o)<l
gk IR ¥ FEVD &4 A¥<1d], 19703
e} vlwste] AN A7) 2 A&
A(persistence) o] S7FeF A} oS A+
oA A3 GDPE W&ol g 7}
AZA ] 7]oito] g FHo Hst

gAA oz Sl et



196 | mmEmsm% / 2009. |

[Figure 4] Impulse Response of the 3—variable B—Q Model (1970. 1/4~2007. 2/4)
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[Figure 5] Forecast Error Variance Decomposition of the 2—variable B—Q Model

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

(1970. 1/4~2007. 2/4)

Real GDP growth

1 3 5 7 9 i 18 15 17 19
@ Supply shock O Demand shock O Price shock

Inflation

1 3 5 7 9 1 13 15 17 19
‘ @ Supply shock O Demand shock O Price shock ‘

Unemployment rate

1 3 5 7 9 il 13 15 17 19
‘ @ Supply shock O Demand shock O Price shock ‘




198 | wmmmmrE / 2009. |

=7 e o] FEEL ol 3

go) PP Ee] YRR 7HE54
Fehe A Ag 2otk

AlA), AM7)(1990deh)ell thak R 2

FEVD #4) 2218 a3l 3lo] ¢4

.

n

@] Folof & Ze o] 7Rk

e
o
)
<
>~
>
it
o
aw
o
rx
o
LEAY

=

b
N
2
b
B
o
N
52
o
N
2

A, AV7)2000:dt)ol tig #4 4

oA 71 FEHAE e ZAukLo]

= HlFo| A S7FINES HoETh

Ct.

/RN | HagE
HmME 15

ot
o
ot

M B-Q EFo] AT F2 9]
4

)3 e 2

29l 7142 A 9 Aol et me)

o=

Stock and Watson(2002)%] New

N
N,
1o
S
Rl
i1
°
mu
e
(rt
r]I.
of
_O|L
2
rfe
F

AoMe BV EREA 2 HEEEA
AE 123 SVAR 23S B3t} o
gk 98917] B 1 o]F9] 3| HI|A o]
Aol wA JFS wiAE] K5t
20009 18-7]5E 20073 28717149

43
(m), 23 YF] $E WEE(Ae,)o]
B4 o e Foldl ARk

613} [Figure 7]l A=) ek AA F

¢

(

T
N

ol
rr

>

H

(> ST o )
r

dr &2 Jo

N

S84 Az m2w, Y55

ZGDPY, F854L &7, 1g
5L 38 A 2 Bl )

2 9FS MHE AR B
FANEE 3] AR 7|17HA]
| Axo] A7to] AQE), gk 20
o]



1990LY O|F B=FM 2l H&:

A
£ 1|

ol o3
oH

Al

[Figure 6] Impulse Responses (2000. 1/4~2007. 2/4)

Real GDP

Exchange rate

Supply shock

8288288888

024680LUBBD22

024680LUBBD22

Exchange rate shock

EE8REEEBEE

024680RUBBD2Z22

024680LUEBBD22

SHEEEEBREE

024680RUBBD22A

Demand shock

0O24680RUBBD22

Note: The dotted lines are 95% confidence intervals.

S85888588858

Price index

024680RUEBEBD22A

E 888 88RE

024680RUBBD22

8 R 88 8 8 R

024680RUBBD22A

ool 24 | 199



200 | wEmuws / 2009. |

[Figure 7] Forecast Error Variance Decomposition (2000. 1/4~2007. 2/4)
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[Figure 9] Forecast Error Variance Decomposition (1988. 1/4~1997. 3/4)
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ABSTRACT

One of the main problems in Korea's public assistance program, the NBLS (National
Basic Livelihood Security), is that the loophole of welfare system is continuously growing.
Living wage program is the largest sub-program of the NBLS, and the most important
determinant of amount of living wage for each beneficiary is the level of reported income.
Therefore, accurate and effective income detection is essential in improving policy effects
and furthermore reducing the leakage of wage expenditure as beneficiaries always have an
incentive to underreport their income. Since most of them do not pay income tax, the
welfare authority should exert an independent effort to effectively detect their income.

Considering that living wage is a special kind of income tax of which marginal tax rate
is -1, one can apply a classical theory of tax evasion to understand illegal or excessive
receipt of living wage caused by income underreporting. Utilizing a classical theory given by
Alingham and Sandmo (1972), this paper provides a theoretical analysis of the optimal
income reporting of the beneficiary. Then an optimization problem is constructed from the
government's viewpoint to derive optimal income detecting device (auditing). This paper
proves that cut-off discriminated auditing outperforms random auditing and cut-off auditing
which implies if the government assigns a positive audit probability to every reported
income less than a certain level and the probability is inversely proportional to the level of
reported income, it can minimize underreporting and then gradually reduce the leakage of
wage expenditure.
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<Table 1> Minimum Cost of Living and Maximum Cash Allowance(2009)

(unit: won/month)

size of household | 1-person 2-person 3-person 4-person 5-person 6-person
minimum cost
. 490,845 835,763 | 1,081,186 | 1,326,609 | 1,572,031 | 1,817,454
of living
maximum cash
405,881 694,607 900,048 | 1,105,488 | 1,310,928 | 1,516,369
allowance

Notes: living wage =maximum cash allowance —income —housing allowance
maximum cash allowance =minimum cost of living—allowance in kind—other allowance
For household more than 6-people, minimum cost of living is added by 245.423 per lperson
“2009 National Basic Livelihood Security”

Source: Ministry for health, welfare and family affairs,
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{Table 2> Trend of lllegal Receipts of Living Wage

(unit: million won, %)

number of cases (A) collected amount (B) B/A (1,000 won)

2004 2,792 907 324

3,478 1,381
2005 (24.6) (52.2) 397

6,060 3,385
2006 (74.2) (145.1) 559

8,654 4,182
2007 (42.8) (23.6) 483

Note: () indicates % change from the previous year.
Source: Ministry for health, welfare and family affairs.
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[Figure 1] Optimal Income Reporting under Random Auditing
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[Figure 2] Optimal Cut—off Auditing and Optimal Income Reporting
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{Table 3> Optimal Random Auditing vs. Optimal Cut—off Auditing

random auditing cut-off auditing
‘ ¢ P cost P v cost I (%)
0.6 0.05 0.93 0.228 1 0.600 0.210 79
0.6 0.10 0.88 0.274 1 0.600 0.240 12.4
0.6 0.20 0.78 0.356 1 0.600 0.300 15.7
0.7 0.05 0.95 0.294 1 0.700 0.280 4.8
0.7 0.10 0.91 0.340 1 0.700 0.315 74
0.7 0.20 0.83 0.427 0.909 0.636 0.382 10.5
0.8 0.05 0.96 0.369 1 0.800 0.360 2.4
0.8 0.10 0.93 0.416 1 0.800 0.400 39
0.8 0.20 0.86 0.506 0.833 0.667 0.467 7.7
0.9 0.05 0.97 0.454 1 0.900 0.450 0.9
0.9 0.10 0.94 0.502 0.909 0.818 0.491 2.2
0.9 0.20 0.87 0.593 0.769 0.692 0.554 6.6
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[Figure 3] Optimal Income Reporting under Discriminated Auditing
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[Figure 4] Optimal Income Reporting under Cut—off Discriminated Auditing:
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{Table 4> Optimal Cut—off Auditing vs. Optimal Discriminated Auditing vs. Optimal Cut—off Discriminated Auditing

discriminated auditing cut-off discriminated auditing
cut-off auditing
al e plx)=1—bx, Vz plz)=1—bxr,z<y,
) payment | audit tatal payment | penalty audit tatal (.. \1| payment | audit tatal
p v(ap) cost cost cost b cost revenue cost cost b |vly - ) cost cost cost
0.7 | 0.05 1 0.7 0.245 0.035 0.28 05 | 02894 | 00403 | 0.0387 | 02879 | 07 0.7 0.245 0.035 0.28
0.7 | 0.10 1 0.7 0.245 0.07 0315 | 08 | 03191 | 0.0624 | 0.0667 | 0.3234 0 0.7 0.245 0.07 0.315
0.7 | 015 1 0.7 0.245 0.105 0.35 09 | 03299 | 00696 | 00959 | 03562 | 05 | 0.6388 | 0.2653 | 0.0805 | 0.3458
0.8 | 0.05 1 0.8 0.32 0.04 0.36 03 | 03592 | 0.0368 | 0.0431 | 0.3656 0 0.8 0.32 0.04 0.36
08 | 0.10 1 0.8 0.32 0.08 0.4 05 | 03869 | 00596 | 0.0786 | 0.4058 | 0.3 0.752 | 0.3308 | 0.0667 | 0.3975
08 | 015 || 09091 | 0.7273 | 0.3372 | 0.0992 | 04364 | 06 | 04014 | 00707 | 0.1131 | 04439 | 07 0.688 | 0.3487 | 0.0783 | 0.4270
09 | 0.05 1 0.9 0.405 0.045 0.45 02 | 0442 0.0353 | 0.0454 | 04521 | 0.2 | 0.8595 | 0.4099 | 0.0393 | 0.4492
09 | 010 | 09091 | 0.8182 | 0.4165 | 0.0744 | 04909 | 04 | 04807 | 0.0684 | 00832 | 04955 | 05 | 0.7988 | 04203 | 0.0639 | 0.4842
09 | 015 || 08333 | 0.75 04313 | 0.0938 | 05250 | 0.7 | 05012 | 0.0754 | 0.081 | 0.5340 | 08 0.738 | 04343 | 0078 | 05123

Notes: 1) . =a—0.25bd’
2) Shaded figures are equivalent to ones under cut-off auditing.
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<Table 5> Optimal Cut—off Auditing vs. Optimal Cut—off Discriminated Auditing
under Capacity Constraint(p=0.6)
. cut-off discriminated auditing
cut-off auditing plz)=1—bx,z< Y,
a C
i payment | audit tatal o, payment | audit tatal
P v (“p) cost cost cost b v ('U ") cost cost cost
0.7 | 0.05 {/0.9258 | 0.6481 | 0.2619 | 0.03 |0.2919| 0.3 |0.6633 |0.2567 | 0.0299 | 0.2866
0.7 | 0.10 {/0.9258 | 0.6481 | 0.2619 | 0.06 |0.3219| 0.3 |0.6633|0.2567 | 0.0597 | 0.3164
0.7 | 0.15 {/0.9258 | 0.6481 | 0.2619 | 0.09 |0.3519| 0.5 |0.6388 | 0.2653 | 0.0805 | 0.3458
0.8 | 0.05 ||0.8660 | 0.6928 | 0.3472 | 0.03 |0.3772| 05 0.72 | 0.3392 | 0.0295 | 0.3687
0.8 | 0.10 |/0.8660 | 0.6928 | 0.3472 | 0.06 |0.4072| 05 0.72 |0.3392 | 0.059 |0.3982
0.8 | 0.15 |/0.8660 | 0.6928 | 0.3472 | 0.09 |0.4372| 0.7 | 0.688 |0.3487 | 0.0783 | 0.4270
0.9 | 0.05 |/0.8165 | 0.7348 | 0.4352 | 0.03 |0.4652| 0.6 |0.7785|0.4245 |0.0298 | 0.4544
0.9 | 0.10 ||0.8165|0.7348 | 0.4352 | 0.06 |0.4952| 0.6 |0.7785|0.4245 | 0.0597 | 0.4842
0.9 | 0.15 ||0.8165 | 0.7348 | 0.4352 | 0.09 |0.5252| 0.8 | 0.738 |0.4343 | 0.078 | 0.5123
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{Table 6> Optimal Cut—off Auditing vs. Optimal Cut—off Discriminated Auditing
against Risk Averter
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o, payment | audit tatal o, payment | audit tatal
b v ('U ”) cost cost cost v ('U ") cost cost cost
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0.8 | 0.05 1 0.8 032 | 004 | 036 0 0.8 032 | 004 | 036
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ABSTRACT

The paper investigates the possible relationship between earnings prediction by security
analysts and special ownership ties that link security companies those analysts belong to
and firms under analysis. "Security analysts" are known best for their role as information
producers in stock markets where imperfect information is prevalent and transaction costs
are high. In such a market, changes in the fundamental value of a company are not
spontaneously reflected in the stock price, and the security analysts actively produce and
distribute the relevant information crucial for the price mechanism to operate efficiently.
Therefore, securing the fairness and accuracy of information they provide is very
important for efficiencyof resource allocation as well as protection of investors who are
excluded from the special relationship. Evidence of systematic distortion of information by
the special tie naturally calls for regulatory intervention, if found. However, one cannot
presuppose the existence of distorted information based on the common ownership
between the appraiser and the appraisee. Reputation effect is especially cherished by
security firms and among analysts as indispensable intangible asset in the industry, and
the incentive to maintain good reputation by providing accurate earnings prediction may
overweigh the incentive to offer favorable rating or stock recommendation for the firms
that are affiliated by common ownership.

This study shares the theme of existing literature concerning the effect of conflict of
interests on the accuracy of analyst's predictions. This study, however, focuses on the
potential conflict of interest situation that may originate from the Korea-specific
ownership structure of large conglomerates. Utilizing an extensive database of analysts'
reports provided by WiseFn® in Korea, we perform empirical analysis of potential
relationship between earnings prediction and common ownership. We first analyzed the
prediction bias index which tells how optimistic or friendly the analyst's prediction is
compared to the realized earnings. It is shown that there exists no statistically significant
relationship between the prediction bias and common ownership. This is a rather
surprising result since it is observed that the frequency of positive prediction bias is
higher with such ownership tie. Next, we analyzed the prediction accuracy index which
shows how accurate the analyst's prediction is compared to the realized -earnings
regardless of its sign. It is also concluded that there is no significant association between




ABSTRACT

the accuracy ofearnings prediction and special relationship. We interpret the results
implying that market discipline based on reputation effect is working in Korean stock
market in the sense that security companies do not seem to be influenced by an
incentive to offer distorted information on affiliated firms.

While many of the existing studies confirm the relationship between the ability of the
analystand the accuracy of the analyst's prediction, these factors cannot be controlled in
the above analysis due to the lack of relevant data. As an indirect way to examine the
possibility that such relationship might have distorted the result, we perform an additional
but identical analysis based on a sub-sample consisting only of reports by best analysts.
The result also confirms the earlier conclusion that the common ownership structure does
not affect the accuracy and bias of earnings prediction by the analyst.
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No. Obs. Average St. Dev. Minimum Maximum
PE 153,929 0.1450 0.5131 -1.3482 2.4912
APE 153,929 0.3404 0.4104 0 2.4912
{Table 2> Yearly Prediction Error
Year No. Obs. PE APE
2003 22,211 0.1366 (0.5530) 0.3708 (0.4324)
2004 22,313 0.1197 (0.4842) 0.3218 (0.3811)
2005 49,128 0.1351 (0.5096) 0.3438 (0.3997)
2006 38,978 0.1844 (0.5316) 0.3570 (0.4349)
2007 21,299 0.1313 (0.4674) 0.2902 (0.3892)
Total 153,929 0.1450 (0.5131) 0.3404 (0.4104)

Note: The numbers in parentheses are standard deviations.

(Table 3> Affiliation and Sign of Prediction Error

Positive Negative Total
AD=0 90,924 (59.7) 61,395 (40.3) 152,319 (100)
AD=1 1,010 (62.7) 600 (37.3) 1610 (100)
Note: Numbers in parentheses are proportions.
{Table 4> Affiliation and Size of Prediction Error
Year No. Obs. PE APE
Affiliated (A) 1,610 0.1458 (0.4258) 0.2897 (0.3444)
Not Affiliated (B) 152,319 0.1450 (0.5140) 0.3409 (0.4111)
Total 153,929 0.1450 (0.5131) 0.3404 (0.4104)

t-statistic (A-B)

0.0767

-5.9208***

Note: The numbers in parentheses are standard deviations.
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{Table 5> Regression Results: All Samples

Dependent Variable: DPE

Model I Model I Model III

AD 0.0794** 0.1114*** 0.1010%**
(0.0320) (0.0342) (0.0344)
-0.0001** -0.0001***

HORIZON (0.0000) (0.0000)
0.0115%*=* 0.0061

LASIZE (0.0037) (0.0038)
-0.1210%*=* -0.0328**=*

SNUM (0.0070) (0.0093)
-0.0827*** -0.0730%**

BETA (0.0047) (0.0045)
-0.0931*** -0.0864***

BTM (0.0040) (0.0041)
-0.0536*** -0.0490***

LCAP (0.0042) (0.0043)
-0.0327*** -0.0491%*=*

LTVOL (0.0046) (0.0048)
0.1229%*=* 0.1111%*=

EARN_CHAN (0.0078) (0.0079)
0.2454%*=* 2.1041%*** 2.3103***

CONSTANT (0.0032) (0.3576) (0.3616)

Industry Dummy N Y Y
Year Dummy N N Y

No. Obs. 153,929 124,230 124,230
Pseudo R 0.0000 0.0294 0.0336
Wald chi2 6.15%* 4,124.37 4,880.41

Notes: 1) Dependent variable, DPE is a dummy variable, 1 if PE>0 and 0 otherwise.
2) Standard errors are in parentheses and heteroskedasticity is corrected a la White.
3) F-statistic is the test statistics for joint significance of all explanatory variables except for the constant.
4) *, ** and *** indicate the corresponding estimated coefficient is statistically significant at 10%, 5%, and
1% critical levels, respectively.
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{Table 6> Regression Results |: All Samples

Dependent Variable: PE

Dependent Variable: APE

Model | Model II | Model I | Model IV | Model V | Model VI
D 00008 | 00077 | 00045 | -0.0512%%*| -0.0630%**| -0.0634%**
(00107) | (0.0108) | (0.0109) | (0.0086) | (0.0084) | (0.0085)
0.0003%%*| 0.0003*** 0.0007%%*| 0.0007%**
HORIZON (0.0000) | (0.0000) (0.0000) | (0.0000)
10.0033%* | -0.0026* 0.0024%% | -0.0012
LASIZE (0.0014) | (0.0014) (0.0011) | (0.0011)
NUM 00032 | 0.0028 0.0051%%*| 0.0028%**
(0.0044) | (0.0052) (0.0011) | (0.0012)
SETA L0.0167%%* | -0,0137%** 00008 | 0.0023%*
(0.0010) | (0.0010) (0.0007) | (0.0007)
- 10.0325%%* | -0,0312%% 0.0277%%*| 0.0307%**
(0.0016) | (0.0016) (0.0013) | (0.0014)
Lonp 10.0522%%% | -0,0507%* 10.0037%%% | -0,0049%
(0.0018) | (0.0019) (0.0014) | (0.0015)
00033% | -00011 0.0582%%*| 0.0570%**
LTVOL (0.0020) | (0.002) (0.0016) | (0.0016)
0.0097%%*| 0.0071%* 20.0504%%% | -0,0504%**
EARN_CHAN (00031) | (0.0032) (0.0024) | (0.0024)
0.1450%%*| 1.5677%%%| 15068%%*| 034000 15192%%%| 1513g%%*
CONSTANT 1 00013) | (0.4196) | (01251) | (0.0010) | (0.0750) | (0.0778)
Industry Dummy N Y Y N Y Y
Year Dummy N N Y N N Y
No. Obs. 153920 | 124230 | 124230 | 153029 | 124230 | 124230
R? 00000 | 00552 | 00582 | 00002 | 01042 | 01073
F-statistic 001 | 469.11%** | 400.83%%* | 35.08%%* | 788.27%%* | 649,23+

Notes: 1) Dependent variables, APE and PE are defined in (1) and (2), respectively.
2) Standard errors are in parentheses and heteroskedasticity is corrected a la White.
3) F-statistic is the test statistics for joint significance of all explanatory variables except for the constant.
4) *, ** and *** indicate the corresponding estimated coefficient is statistically significant at 10%, 5%, and
1% critical levels, respectively.
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{Table 7> Regression Results Il:

Best Analysts Sample

Dependent Variable: PE Dependent Variable: APE
Model T | Model II | Model T | Model IV | Model V | Model VI
AD -0.0172 0.0258 0.0285 -0.0311 0.0100 0.0123
(0.0.0389) | (0.0555) (0.0557) (0.0296) (0.0375) (0.0386)
0.0002** | 0.0002** 0.0005*** | 0.0005***
HORIZON
(0.0001) (0.0001) (0.0001) (0.0001)
0.0211 -0.0049 0.0104 -0.0027
LASIZE
(0.0161) (0.0163) (0.0114) (0.0112)
SNUM -0.0096* | -0.0068** -0.0063*** | -0.0057***
(0.0053) (0.0032) (0.0011) (0.0021)
-0.0654*** | -0.0580*** -0.0473*** | -0.0435%**
BETA
(0.0188) (0.0189) (0.0122) (0.0123)
BTM -0.0158*** | -0.0183*** 0.0086** | 0.0076**
(0.0048) (0.0047) (0.0034) (0.0034)
LCAP -0.0640*** | -0.0592*** -0.0729*** | -0.0703***
(0.0116) (0.0119) (0.0088) (0.0089)
0.0386*** | 0.0346*** 0.0483*** | 0.0458***
LTVOL
(0.0124) (0.0127) (0.0094) (0.0095)
-0.0526*** | -0.0502*** -0.0499*** | -0.0487***
EARN_CHAN
(0.0166) (0.0171) (0.0119) (0.0125)
0.0985*** | 0.9145** | 1.5173*** | 0.2185*** | 1.0945*** | 1.4063***
CONSTANT
(0.0065) (0.4040) (0.4051) (0.0050) (0.2991) (0.2921)
Industry Dummy N Y Y N Y Y
Year Dummy N N Y N N Y
No. Obs. 2,239 1,796 1,796 2,239 1,796 1,796
R? 0.0001 0.0638 0.0719 0.0004 0.1458 0.1501
F-statistic 0.20 7.81%** 7.57%** 1.10 19.61%** | 16.83***

Notes: 1) Dependent variables, APE and PE are defined in (1) and (2), respectively.
2) Standard errors are in parentheses and heteroskedasticity is corrected a la White.
3) F-statistic is the test statistics for joint significance of all explanatory variables except for the constant.
4) *, ** and *** indicate the corresponding estimated coefficient is statistically significant at 10%, 5%, and
1% critical levels, respectively.
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{Table A—1> Regression Results: All Samples

Dependent Variable: APE

PE >0 PE <=0
Model I Model II | Model IT | Model IV | Model V | Model VI
AD -0.0599*** | -0.0593*** | -0.0608*** | -0.0500*** | -0.0727*** | -0.0690***
(0.0119) (0.0115) (0.0116) (0.0105) (0.0100) (0.0100)
0.0008*** | 0.0008*** 0.0004*** | 0.0004***
HORIZON
(0.0000) (0.0000) (0.0000) (0.0000)
-0.0057*** | -0.0038** 0.0026** | 0.0025**
LASIZE
(0.0016) (0.0017) (0.00112) (0.0012)
0.0512*** | 0.0436*** 0.0251*** | 0.0265***
SNUM
(0.0031) (0.0043) (0.0021) (0.0027)
BETA 0.0091*** | 0.0100*** 0.0013** | 0.0017***
(0.0027) (0.0027) (0.0005) (0.0006)
BTM 0.0292*** | 0.0325*** 0.0373*** | 0.3938***
(0.0023) (0.0025) (0.0017) (0.0018)
-0.1042*** | -0.1060*** -0.0672*** | -0.0688***
LCAP
(0.0020) (0.0021) (0.0015) (0.0015)
0.0555*** | (,0555*** 0.0639*** | 0.0640***
LTVOL
(0.0023) (0.0024) (0.0016) (0.0016)
-0.0617*** | -0.0574*** -0.0485*** | -0.0490***
EARN_CHAN
(0.0036) (0.0036) (0.0025) (0.0026)
0.4070*** | 2.0218*** | 2.0232*** | 0.2431*** | 0.4359*** | 0.4312***
CONSTANT
(0.0016) (0.1055) (0.1057) (0.00112) (0.0313) (0.0319)
Industry Dummy N Y Y N Y Y
Year Dummy N N Y N N Y
No. Obs. 91,934 74,237 74,237 61,995 49,993 49,993
R2 0.0002 0.1146 0.1169 0.0003 0.1291 0.1316
F-statistic 25.22%** 22.56%** | 314.02*** | 254.89***

Notes: 1) Dependent variables, APE and PE are defined in (1) and (2), respectively.
2) Standard errors are in parentheses and heteroskedasticity is corrected a la White.

4

1% critical levels, respectively.

)
)

3) F-statistic is the test statistics for joint significance of all explanatory variables except for the constant.
) *, ** and *** indicate the corresponding estimated coefficient is statistically significant at 10%, 5%, and
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(Table A—2> Regression Results: Pairwise Samples

Dependent Variable; PE Dependent Variable: APE
Model T | Model I | Model T | Model IV | Model V | Model VI
AD -0.0219 -0.0195 -0.0180 -0.0255* | -0.0307** | -0.0291**
(0.0167) (0.0175) (0.0174) (0.0140) (0.0143) (0.0142)
0.0004*** | 0.0004*** 0.0007*** | 0.0007***
HORIZON
(0.0001) (0.0001) (0.0001) (0.0001)
0.0102 0.0216** 0.0276*** | 0.0284***
LASIZE
(0.0080) (0.0076) (0.0063) (0.0069)
0.1620*** | 0.1220*** 0.0842*** | 0.0628***
SNUM
(0.0222) (0.0260) (0.0179) (0.0208)
-0.0365 -0.0562 0.0122 0.0160
BETA
(0.0389) (0.0397) (0.0311) (0.0316)
BTM 0.0372** | 0.0460** 0.0845*** | 0.0840***
(0.0179) (0.0182) (0.0104) (0.0103)
LCAP -0.0618*** | -0.0656*** -0.0977*** | -0.0937***
(0.0120) (0.0123) (0.0097) (0.0099)
0.0760*** | 0.0720*** 0.0943*** | (0.0905***
LTVOL
(0.0145) (0.0146) (0.0115) (0.0116)
0.0661*** | 0.0725*** 0.0441*** | 0.0561***
EARN_CHAN
- (0.0183) (0.0199) (0.0142) (0.0156)
0.1809*** | -0.0869 -0.3517 | 0.3157*** 0.1021 0.0936
CONSTANT
(0.0128) (0.2429) (0.2590) (0.0110) (0.1919) (0.2050)
Industry Dummy N Y Y N Y Y
Year Dummy N N Y N N Y
No. Obs. 3080 2656 2656 3080 2656 2656
R2 0.0006 0.0573 0.0678 0.0011 0.1237 0.1285
F-statistic 1.72 16.75%** | 14,15%** 3.30* 40.33*** | 30.56***

Notes: 1) Dependent variables, APE and PE are defined in (1) and (2), respectively.
2) Standard errors are in parentheses and heteroskedasticity is corrected a la White.

4) *, ** and *** indicate the corresponding estimated coefficient is statistically significant at 10%, 5%, and

)
)

3) F-statistic is the test statistics for joint significance of all explanatory variables except for the constant.
)

1% critical levels, respectively.
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{Table A—3> Summary Statistics

Variable No. Obs. Average Median St. Dev.
SNUM 153,929 7,001.175 6911 5,010.24
BTM 150,847 0.7929 0.4110 1.3353
LCAP 150,847 27.3028 27.2034 1.7051
EARN_CHAN 153,929 0.6611 1 0.4733
LTVOL 150,847 22.3358 27.3893 1.5751
BETA 149,145 1.0725 1.0042 1.2725
HORIZON 153,929 158.2648 153 101.207
LASIZE 129,219 21.2159 21.2201 0.9835
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