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ABSTRACT

This paper examines the effect of trade liberalization or globalization, more
broadly, on plants’ growth as well as on “bi-polarization”. To do so, we reviewed the
possible theoretical mechanisms put forward by recent heterogeneous firm trade
theories, and provided available micro-evidence from existing empirical studies on
Korean manufacturing sector. Above all, the empirical evidence provided in this
paper strongly suggests that globalization promoted growth of Korean
manufacturing plants. Specifically, evidence suggests that exporting not only
increases within-plant productivity but also promotes introduction of new products
and dropping of old products. However, the empirical evidence also suggest that
globalization has some downsides: widening productivity differences across plants
and rising wage inequality between skilled and unskilled workers. Specifically, trade
liberalization widens the initial productivity differences among plants through
learning from export market participation as well as through interactions between
exporting and R&D, both of which increase plants’ productivity. We also show that
there is only a small group of large and productive “superstar” plants engaged in
both R&D and exporting activity, which can fully utilize the potential benefits from
globalization. Finally, we also show evidence that trade liberalization interacts with
innovation to increase the skilled-unskilled wage inequality.
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|. Introduction

This paper examines the effects of globalization on productivity and growth of
plants as well as on “bi-polarization”, based on evidence from plant-level micro data
from Korean manufacturing sector since early 1990s. Although we do not attempt to
give a rigorous definition of bi-polarization, we consider a widening of performance
differences among economics agents, such as productivity differences across plants
or wage inequality between skilled and unskilled workers, as evidence consistent
with bi-polarization. This paper provides various pieces of evidence supportive of
the hypothesis that although trade liberalization promoted the productivity growth of
Korean manufacturing sector, it also contributed to widening productivity
differences across plants and wage inequality between skilled and unskilled workers.

There is a huge literature, both theoretical and empirical and both
macroeconomic and microeconomic, which examine the nexus between trade on one
hand and growth and productivity on the other.! Broadly speaking, it would be fair
to say that while the macroeconomic literature on the effect of openness on growth
is somewhat inconclusive, the microeconomic studies tend to provide more clear-cut
answers. Even among microeconomic studies, however, there seems to be no clear
consensus on whether trade promotes firm-level productivity growth and what the
mechanisms are. This issue is important, as will be discussed further below, not only
for clarifying whether and how trade promotes growth, but also for understanding
whether trade also has the effect of widening productivity differences across plants.
Similarly, although the distributional effects of trade is a long-standing issue with
huge literature, it would be fair to say that whether and how trade increases the wage
inequality between skilled and unskilled workers remains largely as an open
guestion.

As well known, Korea’s past rapid growth relied heavily on the manufacturing
sector which probably utilized the benefits from a larger and more integrated world
market during the second wave of globalization. Since the early 1990s, however,
there has been a growing concern among commentators and policy makers that
Korean economy is increasingly bi-polarized, between exporting and domestically-
oriented firms and between large and small firms. Do these two phenomena, rapid
growth of manufacturing firms and bi-polarization, have the same underlying cause?

1 Reviewing these vast literature is out of scope of this paper.
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Korea is a good place to examine this question.

This paper is organized as follows. In the following section, we examine the
linkages among exporting, productivity, and plant-productivity divergence. In
section Ill, we examine whether trade liberalization contributed to increasing the
wage and employment disparity between skilled and unskilled workers. In both
section Il and Ill, we start by examining some basic facts, discuss theoretical
mechanisms whereby trade affects growth and bi-polarization and, finally, provide
empirical evidence on those mechanisms. The final section concludes by
summarizing the results and discussing policy implications.

Il. Exporting, Productivity, and Bi-polarization

1. Basic Facts

In this subsection, we examine the plant productivity distribution and its changes
over time, utilizing a plant-level dataset in Korean manufacturing sector for the
period from 1991 to 2006. This is a micro dataset underlying Mining and
Manufacturing Census which covers all plants with five or more employees.
Specifically, we first examine whether there are cross-sectional differences in the
levels of plant productivities and, in particular, whether these productivity
differences tend to widen over time. The issue here is whether there are legitimate
empirical basis in terms of productivity for the popular concerns for the bi-
polarization. Then, we examine whether the plant productivity is systematically
correlated with the plant’s exporting status. As will be discussed below, one of the
robust empirical regularities in the literature on firm’s exporting behavior is that
firms that export are “better” than those that do not export in various performance
characteristics, such as productivity, size, average wages, and so on. We want to
make sure that similar patterns are found for Korean manufacturing plants.

[Figure 1] shows the distribution of (the logarithm of) plant total factor
productivity (TFP)2 for selected years during the sample period. Not surprisingly,
the figure shows that there are huge productivity differences across plants.3 Do we
observe a tendency for the productivity differential to widen over time? The answer

2 Plant total factor productivity was measured by the multilateral index number approach as in Good,
Nadiri, and Sickles (1996). For further details of the measurement, see Hahn (2005).

3 There exist pervasive and large differences in plant productivity even within a narrowly defined
industry. For evidence on Korea, see Hahn (2000).
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[Figure 1] Trends in the Distribution of Plant TFP (log)
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Source: Author’s calculation.

to this question seems to be a nuanced “Yes”. If we ignore the top 1 percentile
values of productivity distributions, we do not see any clear tendency of widening
productivity differential across plants. If at all, the relative productivity gap between
the top and bottom 10 percentile plants has narrowed since 2003. However, we
observe a clear tendency for the relative productivity gap between the top 1
percentile plant and other plants to widen since the late 1990s.* Thus, if there is a
factual basis for the popular concerns for the bi-polarization, it is likely to be related
to the exceptional productivity performance of a very small set of, e.g., top 1 percent
of, plants.

We are not yet warranted to interpret the above evidence as suggesting that initial
productivity differences have widened over time between those plants at the very top
of the productivity distribution and others, unless plant productivity is highly
persistent especially in the top of the productivity distribution. <Table 1> shows,
however, that there is a high degree of persistency in plant productivity especially in
the relatively-high-productivity plants. This table shows the five-year transition
matrix of relative productivity rankings of plants (weighted by plant employment)
between 1990 and 1995 following the methodology by Baily, Hulten, and Campbell
(1992). When there is a persistency is productivity, it is expected that the relative
productivity rankings does not change much over time and the diagonal numbers of
the transition matrix tend to be higher than off-diagonal ones. This tendency is most

4 The total number of plants in the sample in 1997, for example, is 92,138, so that the total number of
plants with productivity higher than the top 1 percentile value is about 921 .
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<Table 1> Five-year Transition Matrix of Relative Productivity Rankings
(Unit: percent)

1990 1995 Top 20% 20~40 40~60 60~80 80~100 Switch-out Death
Top 20% 28.53 13.42 5.98 1.96 1.06 26.45 22.61
20~40% 16.74 16.59 10.23 5.23 1.68 23.20 26.33
40~60% 12.09 16.65 7.66 6.16 3.91 20.26 33.26
60~80% 4.49 5.95 5.91 6.57 4.74 30.04 42.31
80~100% 3.06 4.09 12.68 5.40 6.02 25.27 43.48
Switch-in 28.28 2452 19.81 16.64 10.74 0.00 0.00

Birth 25.63 22.09 18.90 16.91 16.47 0.00 0.00

Note: Weighted by plant employment.
Source: Hahn (2000), Table 16.

pronognced for the plants that were in the top quintile of productivity distribution in
1990.

We have shown above that there are large productivity differential across
plants and that a small set of high-productivity plants have widened their
relative productivity advantage over other plants. Then, could these
phenomena possibly be driven by plants’ export market participation
behavior? Before we discuss this issue in more detail later, we will examine
here, to set the stage, whether exporter plants have higher productivity than
non-exporters. <Table 2> shows that they do. Furthermore, compared with
non-exporters, exporters are larger in size and more capital- and skill-
intensive® and pays higher wages.

2. Exporter Productivity Premium: The Mechanisms
Why does the exporter’s productivity premium exist? Does exporting cause the

productivity heterogeneity among plants to arise? If so, what are the underlying
mechanisms? Where are the market failures, if at all?’ Understanding answers to

5 Whether there is also a high persistency of productivity in the top of the productivity distribution in
Korea especially in the 2000s is an empirical matter. Because of the fairly restrictive dada access in
this period, we could not examine this issue for the 2000s.

6 In this paper, we use non-production and production worker as proxies for skilled and unskilled
workers, respectively.

7 We discuss this issue at the end of this paper.
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<Table 2> Exporter Premia: 1990, 1994, 1998

1990 1994 1998
Non- Non- Non-
E E E
xporters exporters xporters exporters xporters exporters
Employment 153.6 245 119.4 200 95.1 17.8
(person)
Shipments 11,505.5 957.0 17,637.1 12603 | 258968 | 17738
(million won)
Production per worker 505 268 924 47.0 155.0 742
(million won)
Value added per worker | ¢ 5 113 310 204 51.3 206
(million won)
;Il-g; 0.005 -0.046 0.183 0.138 0.329 0.209
Capital per worker 16.8 11.9 360 219 64.6 367
(million won)
Non-production
employment ratio 249 171 27.5 175 29.6 19.2
(%)
Average wage 57 5.1 10.3 9.2 137 15
(million won)
Average production
wage 55 5.1 10.0 9.2 13.1 11.4
(million won)
Average non-production
wage 6.8 5.3 11.6 94 15.6 124
(million won)

Source: Hahn (2005), Table 2.

these questions is important for identifying key areas where policy intervention
might be needed in order to fully utilize the potential benefits from trade
liberalization and minimize its potential adverse consequences.

The heterogeneous firm trade theories and the related empirical studies for
the past decade or so provide us, to a considerable degree, with the insights
into the above issues. While earlier studies focused on clarifying the
exporting-productivity nexus, some more recent studies additionally
considered the role played by innovation and tried to clarify various
interactions that exist among exporting, innovation, and productivity.
Meanwhile, several theories based on multi-product firms have shown that
product compositional changes induced by trade liberalization could be one
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mechanism by which productivity heterogeneity among firms arises
endogenously in response to trade liberalization.

Exporting-Productivity Nexus

Broadly two types of explanations, which are not necessarily mutually exclusive,
have been provided for the exporter’s productivity premium. First, exporter’s
productivity premium reflects self-selection in export market participation. In the
presence of fixed cost of export market entry, only the most productive firms can
enter the export market. Second, exporter’s productivity premium reflects the so-
called learning-by-exporting. That is, exporting itself increases productivity because
firms learn about new markets, new products, and advanced foreign technologies.
The self-selection view has nothing to say about the fundamental causes of the
productivity heterogeneity among firms since firm’s productivity is assumed to be
exogenously determined. Export market simply plays the role of sorting firms based
on productivity. By contrast, according to the learning-by-exporting view, trade
liberalization or exporting could be a cause of productivity heterogeneity among
firms.®

How is the existence of learning-by-exporting effect related to the issue of the
effect of trade liberalization on growth and bi-polarization? We first discuss the case
where there is self-selection in export participation but not learning-by-exporting,
and then discuss the case where there are both self-selection and learning-by-
exporting.

The first theoretical paper which analyzed the effect of trade liberalization on
aggregate productivity under the assumption of heterogeneous firms is Melitz (2003).
He assumed, as in previous theories of industry dynamics such as Jovanovic (1982),
that firm productivity is exogenously determined. When trade is allowed, there
arises a self-selection in export participation: only a subset of high-productivity
firms participate in the export market and the remaining low-productivity firms
produce for domestic market only. Melitz showed that trade liberalization increases
the aggregate productivity by reallocating resources among firms even if it does not
affect firms’ inherent productivity. Specifically, as trade is liberalized, firms with
low productivity producing for domestic market shrink or exit, firms with higher
productivity previously producing for domestic market start exporting, and firms
with highest productivity expand their exports and expand. Melitz did not allow for

8 Even if exporting causes productivity improvement, it does not necessarily mean that export
participation should precede in time productivity improvement.
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the possibility of learning-by-exporting. If, however, the learning-by-exporting
effect is taken into account, the effect of trade liberalization on aggregate
productivity and growth would be larger than suggested by the Melitz’s theory.

What does the Melitz’s theory imply about the effect of trade liberalization on bi-
polarization? Since his model assumes exogenously determined firm productivity, it
implies that trade liberalization does not widen initial productivity differences across
firms. However, his model predicts that trade liberalization does widen initial size
differences across firms with the size being measured as employment or production;
initially productive firms grow and expand and initially unproductive firms shrink or
exit.

It is not hard to see that, when there is learning-by-exporting effect in addition to
the self-selection effect, trade liberalization not only widens initial size differences
but also initial productivity differences, across firms. Self-selection implies that only
a subset of firms is able to participate in the export market whose productivity level
is higher than some threshold or cut-off productivity level. Those high-productivity
firms that are able to start exporting will see their productivity improve further if the
learning-by-exporting effect exists. By contrast, firms whose initial productivity is
below the threshold level cannot be engaged in global activities (e.g., exporting) and,
hence, cannot hope to learn at the global market. Hence, initial productivity
differences across firms widen as trade costs are reduced.

So far, it was discussed that whether learning-by-exporting effect exists or not is
an important issue for understanding whether trade liberalization or reduction of
trade costs could be a source or a cause of productivity heterogeneity across firms.
More broadly, this issue is also important for understanding the effects of trade
liberalization and the mechanism by which the effects operate. Strictly speaking,
however, the issue that is more relevant here is whether, at the firm level, there are
productivity-enhancing effects of exporting or trade liberalization. Several recent
theoretical studies examined this issue.

Bernard, Redding, and Schott (2006), for example, is an extension of Melitz’s
model to multi-product firms. They show that trade liberalization increases not only
aggregate productivity but also firm productivity. Here, the mechanism of firm-level
productivity increase is the resource® reallocation across products within firm from

9 In their model, concentration on core competences occurs because of the wage increase following
trade liberalization, which decreases the profitability of products with lowest expertise. While their
model is based on monopolistic competitive firms, Eckel and Neary (2010) shows that trade
liberalization also induces concentration on core competences under oligopolistic market
structure.

Trade Liberalization, Growth, and Bi-polarization in Korean Manufacturing: Evidence from Microdata
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low-expertise products to high-expertise products.”® Specifically, they show that
trade liberalization increases firm-level productivity by inducing firms to drop low-
expertise products and concentrate on “core competences”. Concentration on core-
competence products, or product rationalization, is an additional mechanism through
which trade liberalization increases aggregate productivity and promotes economic
growth.

What are the implications of the Bernard, Redding, and Schott (2006) on the
effect of trade liberalization on bi-polarization in terms of firm productivity? To
begin with, it should be noted that, in their model, trade liberalization increases the
productivity of all firms by reallocating resources across products. One implication
of their model, however, is that trade liberalization increases the average
productivity differential between non-exporting firms and those firms that switch
from non-exporting to exporting. The reason is that new exporters have an additional
source of productivity growth relative to non-exporters; New exporters not only
drop lower-expertise products but also expand output of newly exported products in
response to reduced trade costs. Meanwhile, their model also predicts that trade
liberalization magnifies the initial firm size differences between high-ability
exporters and low-ability domestic producers.*

The above discussion can be summarized as follows. When learning-by-
exporting effect exists, trade liberalization can widen initial differences in
productivity between low-productivity non-exporters and higher-productivity new
exporters. Even when learning-by-exporting effect does not exist, similar effects are
expected in the case of multi-product firms. The prediction that trade liberalization
magnifies initial size difference between low-productivity non-exporters and high-
productivity exporters is fairly robust to model specifics.

Exporting, Innovation, and Productivity
Costantini and Melitz (2007) analyzed the effect of trade liberalization under the

framework of heterogeneous firms, explicitly considering the role played by
innovation. They showed that anticipated trade liberalization induces firms to

10 In their model, a firm’s productivity in a product depends on two components: “ability” of firm that
is common to all products and product “expertise” that is specific to each product.

11 This effect is larger than when firm’s product scope is exogenous. With endogenous product scope,
their model predicts that firm’s extensive margin (product scope) and intensive margin (average
output per product) are positively correlated. Thus, high-productivity exporters are larger than low-
productivity non-exporters not only because their average output per product is higher but also
because they sell more products.

EEEIRASEART / 2013, v. 35, n. 4
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innovate prior to trade liberalization. Here, the productivity premium of exporters
reflects not only self-selection in export participation but also productivity growth
within firm due to enhanced innovation activity. The innovation incentive is
strengthened due to market size effect associated with trade liberalization. Aw,
Roberts, and Xu (2009) is similar to Costantini and Melitz, except that they allow
for the learning-by-exporting effect. In their model, there is productivity-based self-
selection in both export participation and R&D participation. Both exporting and
R&D increases firm-level productivity. Thus, in their model, a complex set of
interactions exist among exporting, R&D, and productivity. For example, high-
productivity firms select themselves into participating in the export market (R&D)
and improve their productivity further. This productivity gain strengthens the
incentive to participate in R&D (exporting) which improves productivity even
further. In short, both Costantini and Melitz (2007) and Aw, Roberts, and Xu (2009)
suggests that the productivity premium of exporters can result from trade
liberalization or exporting. The key mechanisms include enhanced incentive to do
R&D due to trade liberalization and learning-by-exporting.

One interesting point to note is that the above theories imply that there are bi-
directional causality between exporting and innovation. This reinforces the effect of
trade liberalization on widening productivity differences among firms based on the
initial productivity. Due to this bi-directional causality, however, it becomes
difficult to identify separate roles of exporting and innovation in accounting for
exporter productivity premium.

3. Empirical Evidence on the Mechanisms in Korean Manufacturing

In this subsection, we provide some empirical evidence on the mechanisms
outlined above by which trade liberalization improves plant-level and aggregate
productivity and, at the same time, magnifies productivity differences across plants,
utilizing plant-level or plant-product level panel datasets on Korean manufacturing.*?

12 The empirical evidence provided in this subsection mostly comes from author’s previous or on-
going studies, such as Hahn (2012), Hahn and Park (2012). Due to limited space, we only provide a
limited discussion on empirical evidence from other countries, which can be found in the above
studies and elsewhere.

Trade Liberalization, Growth, and Bi-polarization in Korean Manufacturing: Evidence from Microdata
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Learning-by-exporting and Self-selection3

There are a large number of studies which support self-selection in export
participation, but empirical evidence on learning-by-exporting is mixed." It is
worth mentioning, however, that more recent studies tend to find evidence in favor
of learning-by-exporting hypothesis particularly for developing countries.*

For Korea, Hahn (2012) provides empirical evidence supportive of learning-by-
exporting. Hahn (2012) examines the effect of export market participation on plant-
level total factor productivity, utilizing propensity score DID (difference-in-
difference) matching methodology as in Heckman, Ichimura and Todd (1997).
When there is a selectivity of export participation based on observed characteristics
of firms, propensity-score matching is a convenient way to reduce this bias
associated with an endogenous participation decision. However, when there is a
selectivity of export participation based on unmeasured characteristics, or if there
are time-invariant level-differences in outcome variables between new exporters and
non-exporters, *® the propensity score difference-in-difference (DID) matching
estimator is a more appropriate econometric methodology.

To implement the methodology, Hahn (2012) estimates the following probit
model.

P(X;)=Pr(d, =1] X;) = E(d; [ X)),

where P(X,) is the probability of becoming an exporter for plant i conditional
on the vector of pre-exporting characteristics X, and d, is the dummy indicating
export-market participation. The probit model is estimated for three model
specifications. Model (1) includes as explanatory variables the log of plant TFP

13 In this paper, we mainly focus on empirical evidence on plant’s exporting or export participation
behavior to discuss the effects of trade liberalization, primarily because understanding the causes
and effects of export participation is critical to, not because it is sufficient for, understanding the
effects of trade liberalization. One empirical issue which is relevant for this paper but not fully
examined is whether trade liberalization, or trade cost reduction, induces high-productivity firms to
participate in export market, as shown by Melitz (2003). Bernard, Jensen, and Schott (2006) find
empirical evidence supportive of this mechanism for U.S. manufacturing plants. However, the
author is not aware of the existence of such studies for Korea.

14 See Greenaway and Kneller (2007) for a review of the related literature.

15 See, for example, Girma, Greenaway, and Kneller (2002) for UK, De Loecker (2007) for Slovenia,
Albornoz and Ercolani (2007) for Argentina, Aw, Roberts, and Xu (2009) for Taiwan, and Ma, Tang,
and Zhang (2011) for China.

16 In our case, starter plants might have unmeasured higher product quality, for example, which is
likely to be correlated with export participation.
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(InTFP), the log of the number of employment (plant size), plant age (age), the log
of plant’s capital-labor ratio (K/L ratio), a dummy variable indicating whether the
plant reported a positive amount of R&D expenditure (R&D_yes), and a dummy
variable indicating whether the plant is a multi-product plant (multi-product). In
models (2), we include the four dummy variables which take on the value of one if
the plant added (adding), dropped (dropping), created (creation), or destroyed
(destruction) at least one product between year t-1 and t, respectively in addition to
the above variables. Here product adding or dropping is defined from a plant’s
viewpoint, while product creation or destruction is defined from a economy-wide
viewpoint. Thus, for example, a product created by a plant is also a product added
by the plant, but not necessarily vice versa. Model (3) includes plants’ total factor
productivity growth (tfpg) between years t-1 and t, in addition to the variables in
model (2)."

<Table 3> shows the probit model estimation results. Above all, the positive and
significant coefficient on plant’s TFP is consistent with the productivity-based
selection in export participation. Thus, the productivity premium of exporters,
shown in <Table 1>, partly reflects the self-selection of more productive plants into
export market.

The table also shows that larger plants are more likely to participate in the export
market, controlling for plant TFP. One interpretation might be that the positive
effect of plant size reflects the effect of plant’s productivity that is not fully captured
by the measured plant TFP. Another interpretation might be that it reflects the effect
of other factors that are not included in our mode. For example, if larger plants are
better able to access financial markets and if export market entry requires financing
for the fixed entry cost, larger firms are more likely to participate in the export
market with other things being equal. The coefficient on R&D dummy variable is
estimated to be significantly positive, suggesting that plants that are engaged in
R&D activity are more likely to participate in exporting. This evidence is consistent
with the existence of causality running from R&D to export participation.18

Based on the estimated probability of export participation (propensity score), a
set of non-exporters are matched to each export beginners. Let T and C denote the
set of treated (export beginners) and control (non-exporters) units, and y"and y° be
the corresponding observed outcome variables: plant TFP in this case. Let t, denote
the year two years prior to export market entry. Denote the set of control units

17 All of the explanatory variables take values two years prior to export participation.
18 We discuss below in more detail the evidence on the bi-directional causality between exporting and
innovation in Korean manufacturing.
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<Table 3> Probit Model of Export Participation

Model ) @) 3)
0.138" 0.121% 0.085*

InTFP (0.041) (0.043) (0.048)
0.106*

TFPG (0.048)
Dot sise 0.307* 0.391% 0.400*
(0.016) (0.016) (0.016)

Pt ace 0.002 0.002 0.002
9 (0.002) (0.002) (0.002)

, 0.141% 0.136" 0.133"

KL ratio (0.012) (0.012) (0.013)

. 0,065 0,089 0,003
Multi-product (0.031) (0.033) (0.034)
0.227% 0.207%+ 0.224%

R&D_yes (0.044) (0.045) (0.045)
. 0.073 0.072
Adding (0.046) (0.046)
Drooain 0.021 0.019
Pping (0.044) (0.044)
Creation 0.175™ 0.183™
(0.086) (0.086)

Destruction <0190 <0189
(0.087) (0.087)

Obs 43135 40,835 40,531
Log likelihood -5018.40 -5617.15 -5543.76

Note: Numbers in parenthesis are standard errors.

,and *** indicates that the estimated coefficients are significant at 10, 5,

and 1 percent level, respectively.
Source: Hahn (2012), Table 5.

matched to the treated unit i by C (i), the number of control units matched with
ieT by N° and the number of plants in the treated group by N'. Then the
propensity-score DID estimator at s years after export market entry is given by

. 1
aSPSM DID — Z (yIS — yi-l:to) - zvvu(yj:,s - y;:,to) )

NT
N T jeC(i)

where w;jj = 1/NiC if je C(i) and wj; = O otherwise. We reports results
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<Table 4> The Estimated Learning-by-exporting Effect: 1990~1998

?,::T:;': Probit s=-2 s=-1 =0 s=1 s=2 s=3
1) 0.000 0.015** 0.035*** 0.038*** 0.035** 0.058*
Plant TFP (2) 0.000 0.021** 0.031*** 0.041* 0.071** 0.103*
(3) 0.000 0.027*** 0.041*** 0.042** 0.041** 0.095*
Note: The asterisks *, **, and *** indicate that the estimated effects are within the 90%, 95%, and 99% confidence interval,

respectively. The confidence intervals were calculated from a bootstrapping procedure with 1,000 repetitions.
Source: Hahn (2012), Table 6.

based on the radius matching.™

The results in <Table 4> are strongly supportive of the learning-by-exporting
hypothesis. Export beginners start to improve their TFP from one year before export
market entry up to three years after export market entry. This result is fairly robust
to model specifications. The estimated average effect of export participation on plant
TFP after three years of exporting is between 6 and 10 percent, which seems fairly
large.”

The above results suggest that theoretical models, such as Melitz (2003), which
do not take learning-by-exporting effect might under-evaluate the true effect of trade
liberalization on aggregate productivity and growth, at least for Korea’s case. That is,
trade liberalization enhances aggregate productivity not only by promoting resource
reallocation across firms but also by enhancing firm-level productivity. Another
implication of the above results, which has not been pointed out very often
previously, is that trade liberalization or globalization has played the role of
magnifying productivity differences across plants in the case of Korean
manufacturing. Depending on the initial productivity level, plants with higher
productivity are able to participate in the export market and, consequently, further
improve their productivity while plants with lower productivity cannot. These
lower-productivity plants contract or exit. In short, trade liberalization creates both
winners and losers even within a narrowly defined industry. The existence of

19 The radius is set to be equal to 0.001. The main results do not change qualitatively when the
nearest-neighbor matching method is used alternatively.

20 The effects for s greater than 3 cannot be estimated because the there is no observation for the
outcome variables of the control units. For the control units, there is no natural export market
“entry” year. So, as in De Loecker (2007), the export entry year for the control units was set at
around the mid-point of the sample period, 1995. The results are qualitatively similar when it is set
at 1994. By the way, the effect at s=-2 is zero because this is the based year for difference-in-
difference.
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learning-by-exporting effect reinforces these forces.
Exporting, Introduction of New Products, and Product Rationalization

As shown by Bernard, Redding and Schott (2006) and Eckel and Neary (2010),
trade liberalization can enhance not only aggregate-level but also firm-level
productivity by reallocating resources across products. As a specific mechanism of
the cross-product reallocation within firm, these authors focused on “product exits”:
concentration on core competence products or product rationalization.

In some respect, however, it might be a rather mechanical approach to focus on
product exits only when examining the effect of trade on firms’ product portfolio.
As Schumpeter emphasized the creative destruction as a fundamental process for a
development of a capitalist economy, the introduction of new products, together
with the exits of existing products, is a crucial feature of economic growth.21 In this
regard, we discuss whether exporting promotes introduction of new products as well
as exits of existing products based on evidence from Korean manufacturing.22

<Table 5> shows that exporters are more active than non-exporters not only at
product dropping but also at product adding. To the extent that the product adding
and dropping measures capture the Schumpeterian creative destruction process, this
result indicates that the creative destruction process is related to exporting or trade
liberalization.

Do these results reflect the effects of exporting on product adding or dropping?
To answer this question, Hahn (2012) again uses the propensity score DID matching
methodology to estimate the effects.”® <Table 6> shows the results. Here, the
outcome variables are cumulative counts of added or dropped products of a plant.
Above all, export market participation is estimated to have positive effects on
product adding (or new product introduction) both prior to, and after export
participation. Although the enhanced innovation activity associated with larger
market size has been emphasized as a main mechanism by which the benefits from
trade liberalization is realized, it is also true that empirical evidence supporting this
mechanism have not been easily available.?* The evidence in table 6 shows that this
mechanism was operating in Korean manufacturing sector during the 1990s.

21 The role of new product introduction in economic growth is modeled by several endogenous
growth theories, such as Stokey (1988), Grossman and Helpman (1991), and Romer (1990).

22 This subsection is based on the results from Hahn (2012).

23 The methodology is basically the same as that explained in section 11.3.

24 For previous empirical studies on this issue, see Damijan, Kostevc, and Polanec (2010) and the
literature cited.
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<Table 5> Product Adding and Dropping: Estimated Exporter Premium

Exporter premium
Mooy | "4 rarsgon sy |y regen
1995
Product adding 0.95*** 0.95*** 0.14**
Product dropping 0.97** 0.96*** 0.14**
1997
Product adding 1.24 1.18 0.15***
Product dropping 1.24*** 1.15% 0.13*

Note. Product adding and dropping measures are cumulative counts of added and dropped products during the period from
1990 to 1998. The figures estimate exporter premium over non-exporters. The asterisks *, **, and *** indicate statistical
significance at 10, 5, and 1 percent level.

Source: Hahn (2012), Table 4.

<Table 6> The Effect of Exporting on Product Adding and Dropping

Outf:ome Probit =2 =1 =0 <=1 s=2 =3
variable model
) 0.000 0070 | 0206™* | 0206 | 0.669*** 0.706*
Product @ 0.000 0078 | 0216 | 0343** | 0580 0.492
adding
@) 0.000 0.084* | 0244 | 0246 0.603* 0.566
) 0.000 0.069** | 0185 | 0230 0.530" 0.370
Product @ 0.000 0.071%* | 0.201% 0.167 0.394* 0.262
dropping
@) 0.000 0.060* | 0205 0.139 0.330* 0.407

Note: Product adding and dropping measures are cumulative counts of added and dropped products during the period from
1990 to 1998. *, **, and *** indicate that the estimated effects are significant at 10, 5, and 1 percent significance level,
respectively. The confidence intervals were calculated from a bootstrapping procedure with 1,000 repetitions.

Source: Hahn (2012), Table 6.

Meanwhile, the finding that exporting promotes new product introduction prior to
export market participation is broadly consistent with Costantini and Melitz (2007).

<Table 6> also shows that exporting has an effect of promoting product exits,
broadly consistent with the theoretical predictions of Eckel and Neary (2010) and
Bernard, Redding, and Schott (2006) that trade liberalization induces firms to
concentrate on core competences.
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Bi-directional Causality between Exporting and Innovation

Does exporting promote R&D? Does R&D cause exporting? Or both? We
discussed above that, theoretically, there exists bi-directional causality between
exporting and R&D. This issue is important for understanding the linkage between
trade and growth as well as for understanding better whether and how trade
liberalization could widen differences in productivity across firms. Below, we first
provide some basic features of plants’ exporting and R&D activity.

<Table 7> shows that exporters account for between 12 and 16 percent of plants
during the 1990s. Thus, Korea’s case is in line with previous studies for other
countries in that only a small fraction of plants are engaged in exporting activity.25
Plants that do R&D account for a smaller fraction, between 6 and 9 percent. Plants
that do both exporting and R&D is less than four percent of all plants with five or
more employees.

<Table 8> shows the average characteristics of plants, where plants are classified
into four groups depending on whether they do exporting and on whether they do
R&D. It is clear that there are systematic differences across plant groups in terms of
productivity, plant size, capital intensity, and skill intensity (proxied by non-
production worker ratio). Controlling for exporting status, R&D performing plants
are more productive and larger than plants reporting no R&D expenditure and,
controlling for R&D status, exporting plants are more productive and larger than
non-exporters. Plants that do both exporting and R&D are the most productive and
the largest.

Then, is there a bi-directional causality between exporting and R&D? Hahn and
Park (2011) show empirical evidence supportive of the bi-directional causality,
based on propensity score matching technique (Table 9). Specifically, export market

<Table 7> Distribution of Plants by Exporting and R&D Status

Plant group
Year R&D: No . R&D: Yes
Exporting: No R&D only Exporting only Exporting: Yes
1991 53518 (81.0) 2161 (3.3) 8656 (13.1) 1735 (2.6)
1995 74213 (84.2) 3516 (4.0) 8323 (9.5) 2057 (2.3)
1998 58866 (80.1) 3590 (4.9) 8370 (11.4) 2710 (3.7)

Nofe: Plants are grouped depending on whether they reported positive amount of exports or R&D expenditure.
Source; Hahn and Park (2011), Table 1a.

25 See Bernard, Jensen, Redding, and Schott (2011).
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<Table 8> Characteristics of Plants by Group Classified by Exporting and R&D

Non-exporters Exporters
R&D: No R&D: Yes R&D: No R&D: Yes
Shipments 1255 5797 10077 71902
(million won)
Employees (person) 18 52 71 328
Value aqqed per worker 23 33 34 44
(million won)
1995 Plant TFP 27 29 3.0 33
Capltgl-labor ratio 2 3 a7 55
(million/person)
Non-production worker/total 17 30 % 33
employment (percent)
R&D/Production (percent) 0.0 111 0.0 4.8

Note: Plants are grouped depending on whether they reported positive amount of exports or R&D expenditure.
Source; Hahn and Park (2011), Table 2a.

<Table 9> The Effect of Exporting (R&D) on R&D (Exporting)

Outcome No. of Estimated effects
Treatment .
variable treated s=-1 s=0 s=1 s=2 s=3
a ni?:tion 4231 -0.001 0.003 0.021*** 0.038*** 0.034***
parficip . ’ (0.003) (0.003) (0.004) (0.005) (0.008)
Export probability
participation
R&D 460 0.918 0.499 0.747** 0.277 0.409
intensity (4.123) (0.674) (0.333) (0.779) (0.614)
pari’;i‘;‘::ion 3442 0023 | 0036™ | 0098™ | 0148 | 0004"
’ . . . 011 .02
R&D probability (0.005) (0.005) (0.008) (0.011) (0.023)
participation
Export 746 -1.570 -3.995 -3.910 16.071 47.332**
intensity (3.752) (4.097) (7.415) (11.600) (16.122)

Note: Resullts are based on the propensity score matching technique as in Becker and Ichino (2002).
Source: Hahn and Park (2011), Table 7.

participation positively and significantly affects the probability of R&D
participation from one year after exporting. The effect on R&D intensity
(=R&D/Shipment*100), however, is positive and significant only at one year after
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exporting. Similarly, the effect of R&D participation on exporting shows up mainly
at the extensive margin rather than at the intensive margin (exports/shipments*
100).%°

The bi-directional causality between exporting and innovation strengthens the
mechanism by which trade liberalization widens the productivity differential among
plants depending on their initial productivity level. The fact that only a small portion
of plant can export and innovate, as shown in <Table 7>, implies that globalization
might produce only a few superstars.

lll. Trade Liberalization and Wage Skill Premium

1. Basic Facts

[Figure 2] shows the trends in average wage and employment of production and
non-production workers in Korean manufacturing sector from 1991 to 2006,
calculated from Mining and Manufacturing Census. First of all, the relative wage of
non-production workers has risen slightly, if at all, over the period. Next, although
the employments of both production and non-production workers have declined
secularly, the pace of the decline was more pronounced for the employment of
production workers. In this paper, we use non-production and production workers as
proxies for skilled and unskilled workers, respectively.27 Then, trends shown in
figure 2 suggest that the relative demand for skilled workers have been rising in
Korean manufacturing for the past two decades. Then, what explains the rise in the
relative demand for the skilled workers? Is trade liberalization or globalization an
underlying cause?

26 When the propensity score DID matching technique is employed, we find more clear results that
exporting has a significant and positive effect on, mainly, the extensive margin of R&D and vice
Versa.

27 It may be arguable whether and to what extent the distinction between production and non-
production workers captures the differences between skilled and unskilled workers. However, the
workers in the dataset used in this paper and other papers cited here cannot be disaggregated by, for
example, worker’s education level or occupation type which would have allowed us to classify
skilled and unskilled workers in alternative ways. Meanwhile, existing studies also use production
and non-production workers as proxies for unskilled and skilled workers apparently when
constrained by the data. For example, Bernard and Jensen (1997) follow this strategy to estimate
the effect of exporting on relative demand for the skilled workers for the U.S.
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(Unit: millon person)

[Figure 2] Employment and Wage of Production and Non-production Workers

(Unit: million won)

1991 1994 1997 2000 2003 2006
—e—non-production employment

—&— production employment

30

_\ 20
\-\-\.

0\0_\‘;:_ 1

1991 1994 1997 2000 2003 2006
——non-production wage

—&— production wage

Source: Hahn and Choi (2013), Figure 1.

2. A Brief Review of Theoretical Mechanisms

Whether the rise in the wage inequality between skilled and unskilled workers is
caused by international trade has been a long-standing issue in international
economics. According to the traditional Heckscher-Ohlin (H-O) theory, it is possible
that a skill-abundant country is expected to experience a rise in the wage of the
skilled as a result of trade liberalization. The view that trade is a cause for the
observed rise in skilled-unskilled wage inequality, however, was not widely
accepted due, for example, to the following reasons. First, while the H-O theory
predicts that the trade liberalization increases the wage inequality in skill-abundant
developed countries and decreases it in skill-scarce developing countries, the wage
inequality rose not only in developed countries but also in many middle-income
developing countries. Second, the H-O theory predicts that the aggregate increase in
the relative employment of the skilled workers occurs through the resource
reallocation across industries, from low- to high-skill-intensity industries, most
empirical studies have found instead that the within-industry increase in the relative
employment of the skilled accounts for most of the aggregate increase in the skilled
workers’ relative employment. Finally, although the H-O theory is based on the
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assumption of free labor mobility across industries, many empirical studies have
found that the inter-industry labor mobility following trade liberalization is very
limited. Against this background, it has been a prevailing view that skill-biased
technological change, rather than trade, is a main cause for the rise in relative wage
of the skilled workers.

More recent theoretical studies, however, shows that trade liberalization can
widen the wage gap between skilled and unskilled workers through other
mechanisms. These include, among others, outsourcing and trade in intermediate
goods,28 and interactions between trade and skill-biased technological change.29
Verhoogen (2008) and Bustos (2009) are examples of studies that examine the
interaction between trade and skill-biased technological change under the
heterogeneous firm framework. Verhoogen shows that trade liberalization induces
product quality upgrading by high-productivity exporting firms which increases the
relative demand for the skilled. Meanwhile, Bustos shows that trade liberalization
induces medium-productivity new exporters or existing exporters to adopt a more
skill-intensive technology, based on the assumption that a skill-intensive technology
requires fixed investments but reduces the variable cost.

3. Evidence from Korean Manufacturing

Did trade liberalization or globalization contribute to the rise in the relative
demand for the skilled in Korean manufacturing? Is there evidence that the
interaction between trade and skill-biased technological change is indeed an
important mechanism? Below, we discuss these issues based on empirical evidence
from microdata.

<Table 10> shows a decomposition of the growth rate (annualized) of the
aggregate relative employment of the skilled workers into “between” and “within”
effect in Korean manufacturing.30 First, the annualized growth rate of the relative
employment of the skilled from 1991 to 1997 is very high at 1.76 percent. The
within effect accounts for a large share of this growth: 1.01 percentage point per
annum. The within effect basically reflects the increase in skill intensity within

28 See, for example, Feenstra and Hanson (1999).

29 For a review of literature on the interactions between trade and skill-biased technological change,
see Goldberg and Pavcnik (2007).

30 The decomposition of the relative wage of the skilled workers is qualitatively similar to table 10.
See Hahn and Park (2012). For a detailed explanation of the decomposition methodology, see
Bernard and Jensen (1997).
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<Table 10> Decomposition of the Changes in Share of Non-Production Workers

Relative skilled employment: Relative skilled employment:
1991~1997 1999~2003
Between Within Total Between Within Total
All plants 0.754 1.007 1.761 -0.262 1.289 1.028
Non-exporters 0.779 0.197 0.976 1.119 0.015 1.134
Exporters -0.025 0.810 0.785 -1.381 1.274 -0.107
All plants 0.754 1.007 1.761 n.a. n.a. n.a.
Without R&D -0.174 0.368 0.194 n.a. n.a. n.a.
With R&D 0.928 0.639 1.567 n.a. n.a. n.a.

Note: The unit is percent. Methodology based on Bernard and Jensen (1997).
Source: Hahn and Park (2012), Table 4.

plants, while the between effect basically reflects the reallocation of employment
across plants. A large within effect has traditionally been interpreted as evidence
suggestive of an important role of skill-biased technological change.

When there are interactions between trade and skill-biased technological change,
however, this interpretation is not necessarily warranted. <Table 10> also shows
additional decomposition results with plants further classified into exporting and
non-exporting plants or into plants with and without R&D expenditure. We find that
the within effect is mostly accounted for by exporting plants or by R&D-performing
plants. Although not reported, most of the within effect is accounted for by large
plants. So, in Korean manufacturing, the within-plant rise in skill intensity, or skill
upgrading, is driven by exporting, R&D-performing, or large plants.

<Table 11> shows the cross-plant regressions of within-plant skill upgrading. It
is found that exporting or, in particular, export market participation has a significant
and positive effect on within-plant skill upgrading during the period from 1991-1997,
even after controlling for other plant characteristics, such as R&D dummy, plant
TFP, size, age, and so on.*!

Then, did trade liberalization increase the relative wage of the skilled in Korean
manufacturing sector? To answer this question, we estimate fixed-effect regressions
of relative wage of skilled workers utilizing the same plant-level dataset as before.
Here, we include as explanatory variables a dummy variable indicating whether a
plant performed R&D or not, industry-level output and input tariffs, and the
interactions of output and input tariffs with R&D dummy, controlling for other plant

31 Choi and Hahn (2012) finds that export participation has a significant and positive effect on within-
plant skill upgrading using propensity score DID matching technique.
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<Table 11> Regressions of Within-Plant Skill Upgrading

Model | Model Il Model 111
Constant -13.0927*** -13.7887*** -13.8176***
(2.8277) (2.9520) (2.9267)
New exporter dumm 1.6061*** 1.2664*** 1.2147**
P y (0.4081) (0.4182) (0.4181)
. -0.4571 -0.9577* -0.9875**
Export market exit dummy (04334) (0.4449) (0.4448)
. 1.4648*** 0.4912 0.4514
Continuous exporter dummy (0.3230) (0.3836) (0.3839)
. 0.6819™** 0.6621***
Size 91 (0.1248) (0.1253)
0.0096 0.0108
Age 91
ge 9 (0.0165) (0.0165)
0.7273* 0.7611**
TFP 91 (0.3650) (0.3656)
) -0.3980"** -0.4070***
KIL ratio 91 (0.1086) (0.1086)
0.1279**
R&D dummy (0.0600)
Industry dummy Yes Yes Yes
R2 0.0055 0.0079 0.0082
Obs. 24,166 23,809 23,809

Note: Based on OLS. The dependent variable is within-plant change in skill intensity during the period from 1991 to 1997.
Standard errors in parenthesis. *, **, *** indicates that the coefficients are significant at 10, 5, and 1 percent level.
Source: Hahn and Park (2012), Table 5.

characteristics. <Table 12> shows the results. We find that the coefficient on the
output tariff interacted with R&D are estimated to be significantly negative,
suggesting that trade liberalization, as measured by tariff reduction, had an effect of
increasing wage skill premium within R&D-performing plants. This result is
supportive of the view that trade liberalization, in interactions with skill-biased
technological change, contributed to the increase in the skilled wage premium at the
aggregate level

32 For additional empirical evidence for Korea, see also Hahn and Choi (2013).
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<Table 12> The Effect of Tariff Reductions on Wage Skill Premium

Model | Model Il Model IlI
Constant -0.015** -0.007 -0.394***
(0.006) (0.009) (0.128)
0.138 0.035 0.011
tput tariff
Output tari (0.044) (0.048) (0.047)
) -0.119* -0.148* -0.172***
Output tariff * R&D dummy (0.058) (0.066) (0.066)
0.024*** 0.016 0.004
R&D dummy (0.005) (0.011) (0.011)
-0.179 -0.102
Input tariff
nputian (0.154) (0.152)
0.242 0.279
Input tariff * R&D
nput tari &D dummy (0.266) (0.265)
. 0.139***
Plant size (0.003)
- . -0.032***
Skill intensity (0.004)
Industry dummies Yes Yes Yes
Year dummies Yes Yes Yes
R2 0.0048 0.0055 0.0678
Obs. 352,904 352,904 352,904

Note: Fixed-effect regressions based on plant-level panel data for the period from 1992-2003. Dependent variable is the
logarithm of the ratio non-production to production wage rate. Numbers in parenthesis are standard errors corrected for

*

clustering at plants. *, **, *** indicates that the coefficients are significant at 10, 5, and 1 percent level.

IV. Concluding Remarks

This paper examined the effect of trade liberalization or globalization, more
broadly, on plants’ growth as well as on “bi-polarization”. To do so, we reviewed
the possible theoretical mechanisms put forward by recent heterogeneous firm trade
theories, and provided available micro-evidence from existing empirical studies on
Korean manufacturing sector. Above all, the empirical evidence provided in this
paper strongly suggests that globalization promoted growth of Korean
manufacturing plants. Specifically, evidence suggests that exporting not only
increases within-plant productivity but also promotes introduction of new products
and dropping of old products. However, the empirical evidence also suggest that
globalization has some downsides: widening productivity differences across plants
and rising wage inequality between skilled and unskilled workers. Specifically, trade
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liberalization widens the initial productivity differences among plants through
learning from export market participation as well as through interactions between
exporting and R&D, both of which increase plants’ productivity. We also show that
there is only a small group of large and productive “superstar” plants engaged in
both R&D and exporting activity, which can fully utilize the potential benefits from
globalization. Finally, we also show evidence that trade liberalization interacts with
innovation to increase the skilled-unskilled wage inequality.

This paper has the following policy implications, for example. First and foremost,
further liberalization of trade and reduction in various trade costs are essential for
Korea’s sustained growth. Productivity growth, R&D, and introduction of new
products, which are all critical processes of economic growth, are shown to be
promoted by global market participation. Second, however, trade liberalization
should be pursued not in isolation but as part of a more broad growth strategy which
at least includes innovation policy, competition policy, labor market policy, welfare
and income redistribution policies, for example, as its key components. Establishing
an effective policy governance scheme for such a strategy is likely to be an
important issue. Third, supporting globalization of SMEs, although it should be
subject to a strict discipline, is likely to be a policy which is likely to yield a large
social return. Various market imperfections are likely to exist associated with SMES’
global market participation, such as lack of information on foreign market, credit
constraints, learning from global engagement that are not fully appropriable, and so
on. However, specific policy measures should be based on a more careful
examination of the exact nature of the market failures. Further studies seem
necessary.
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ABSTRACT

The purpose of this study is to calculate the economic value of transport
demand forecasting risks in the road PPP project. Under the assumption that
volatility of the road PPP project value occurs only in regard with uncertainty
of traffic volume forecasting, this study calculates the economic value of the
traffic forecasting risks in the case of the road PPP project. To that end,
forecasted traffic volume is assumed to be a stochastic variable and to follow
the Geometric Brownian motion as time passes, In particular, this study
attempts to differentiate itself from existing studies that simply use an
arbitrary assumption by presenting the application of different traffic volume
growth volatility and the rates before and after the ramp—up period. Analysis
of the case projects reveals that the risk premium related to traffic volume
forecast of the project turns out as 7.39~8.30%, without considering option
value—such as minimum revenue guarantee—while the project value volatility
caused by transport demand forecasting risks is 17.11%. As the discount rate
grows higher, the project value volatility tends to decrease and volatility in
project value is always suggested to be larger than that in transport volume
influenced by leverage effect due to fixed expenditure. The market value of
transport demand forecasting risk—calculated using the project value volatility
and risk premium—is analyzed to be between 0,42~0.50, implying that a 1%
increase or decrease in the transport amount volatility would lead to a
0.42~0.50% increase or decrease in risk premium of the project.
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A OB A AAE o]E0] YR it

A= 2EF 50 B2 2otz Uehte 285 dSAdel digh Al
A7HA] AbgERE Ay, AEAel Aol HHES ol8ste] wEE 5o 52
Aol W TIFEAF mRARRIS) 7HA] ®iSkE AlEdElold WHE Eel AMYstaL, olE
g o ® wgd A5l A7IAE 4AHdsks Weks AR 53] oS wsds
S0l EAske SR Astal, olggh wEwo] Atk wet 718k Beke- &
%= (Geometric Brownian Motion: GBM)& WEcrhal 7P & WI7FERARI O] 71A|HE
e olESi Weke AR AN AL AN PHES oz 4

et
A =A% w7EERALl o] WEE oj&0)F] quu]ou} AAZIAE ARESi) npx|eto 2
A VAN =] @oF 9 AR tlio] 25 ATIAS AT,

bl

I. 52 7542 0Z9 SE¥AY

bRl wEFEe] ol B2 wEel oS A oA A 79| 71$H
WEFE =2 YEY A (network)oll HIFT2ZH| o] FojHey, ojufj o] w5

7\}94 A Ade] gigh 7Hgo] F83% a2 3ttt A& 0] F3AY A Aol
A, A, st & TRt A A 7]Eo] & 4 Atk CAll or
Nothing’ =41 AERPHo|A= HE FPA7E A 04 A j= 53T off =4 A
7| vl Faskhs 7]Eol T HanlE R4 Be weds stk gk
Beckman et al (1956)¢] A|AJgt A}8A} d&ul - (user equilibrium) Al AeiHlH

el
A WESIZO) Wardrop®] A1A} 27028 W7} SAlolA] ETFS AETH

1 T2 YEQFoA A2 el fJA(link)E ), wEsgel uet Hslel= g9 vj8-S Al
o 3 ofeigh Pau|go] el wmAlul8-L AHETT,

2 Wardrop(1952)°ll4] Wardrop] A1} 24 “ARgAPL AAR Adgt e 29 FPAHE B
TSk, obd] AREER] P2 oW RO FPAHETE I Yt "= 27o|th ("The journey time
on all the routes actually used are equal, and less than those which would be experienced by
a single vehicle on any unused route.” p.345)
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(Table 1) Summary Information of the Sample

Simple mean of the Value—weighted Equally weighted
whole sample portfolio portfolio
R . —r 1.0117 2.2862 1.0622
et Tt (0.0781) (10.4101) (9.8969)
R . —r 0.6841 0.7078 0.7078
my Y (6.8430) (6.9314) (6.9314)
No. of obs. 7973 126 126

Note: The standard deviations are shown in parentheses.

(cross section correlation)S 13 ZAst o] & 4 gtk = HAe} Al HA)

WS ot dA=e] B dEAE FYskal, FAEE AR ey & =
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SN QAT A AR} 1S A (5)2] ARAE AL LY CAPME ko
SR Ak o2t Eok WA ;ﬂiﬂ ARBNE tder A&53t 6., o, 4 dik=
(Table 2o A=) ek, Z2ke] AMsIAe] ALENE AR 8 S (value—
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ol IR, oA AuRt Hiel o] Ame Al ARE ARSI, 24 AT
FAAT7E 1% EollA FARCR fFolRte HolFal Qi Ao 7St
TS ZEEY RO AS HERl] T97 2EET 9] HEREA A FHES
o}, o= AHiF ez AZkEde] & 7959 HEkgto] =7t 22 79SS HERE
th =27]

A ERNRAB(R, ) - ) 7119 U sejulele] KR AN 15
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(Table 2) Estimation Results: All Construction Firms

Value—weighted Equally weighted ER )—r
portfolio portfolio ms S
1.2290"* 1.0625%*
3 . .
e (0.0781) (0.0862) 0.7078
4163%* 0.3101
«
‘ (0.5408) (0.5964)
Adj. R® 0.664 0.547
MKT premium (annual, %) 10.95 9.41

Note: The standard errors are shown in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

(Table 3) Estimation Results: Construction Firms with BTO

Value—weighted Equally weighted
portfoli% ‘ pxc;rtfoli:)g BB, )=
skokk skkxk
8, 00800 00060 0.7078318
" 1.3904** 0.3633
¢ (0.5540) (0.6645)
Adi. R’ 0.656 0.536
MKT premium (annual, %) 11.04 10.28

Note: The standard errors are shown in parentheses. * ** *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

i

(Table 2)2] MKT Z2ju|}e & A&+
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ool Ait= A HHINE e m
S worslm alch wehd 9] elet Aol e 9SS ez g9 =
= AFAstRedl. 74 iz (Table 3)of AAIE o] STk —% ¥ HER 6=
= AR 0w v Al ezl S0 HolFn Atk T, @ AR selo
¢l MKT Zeju]g-S ZH2F 11,04%29}F 10,28%= AA| A3 EH*OEE gF ApEct
N W T s

o ZRAE} HA| WITHEAF m=2A O] Z|tigrolE 1He] Avde U= e
QT MKT Sejujelo] Allol me T2 g 4 4 glomE S 200647149}
2007 o]F9] T AI7|E Uiro] Ao 11 A= (Table 4%} (Table 5)]
Ar[E] Quet, =R Zejuide] Al7]o] wt HE gk 7He gEelskiien,
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(Table 4) Estimation Results by Period: All Construction Firms

2001:07~2006:12

Value—weighted Equally weighted ER )—r,
portfolios portfolios ! b
1.0050%** 0.8401***
3 ) .
Pe (0.0999) 0.1121) 1.1364
2.1818%** 1.1273
«,
¢ (0.6975) (0.7826)
Adj, R’ 0.607 0.459
MKT premium (annual, %) 13.71
2007:01~2011:12
Value—weighted Equally weighted BR)—r
portfolios portfolios ot
p 1.4676™** 1.2982%**
,3 . .
Fe (0.1152) (0.1268) 0.2364
o 0.7979 —0.3664
- (0.7897) (0.8689)
Adi, R 0.732 0.638
MKT premium (annual, %) 4,163 3.68

Note: The standard errors are shown in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

(Table 5) Estimation Results by Period: Construction Firms with BTO

Panel A: 2001:07~2006:12

Value—weighted Equally weighted BR)—r
portfolios portfolios ml
0.9984*** 0.8524***
8, (0.1015) (0.1236) 11364
o 2.2319%** 1.6293*
¢ (0.7092) (0.8630)
Adi. R° 0.595 0.418
MKT premium (annual, %) 13.62 11.62
Panel B: 2007:01~2011:12
Value—weighted Equally weighted BR )—r,
portfolios portfolios ’ §
1.4931%** 1.4753**
8, 0.1179) 0.1371) 02364
o 0.7042 —0.7247
‘ (0.8078) (0.9399)
Adi. R® 0.730 0.660
MKT premium (annual, %) 424 418

Note: The standard errors are shown in parentheses, * ** *** denote statistical significance at 10, 5 and 1 percent
level, respectively.
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(Table 6) Example Highways for the Estimation of Traffic Growth Rate and Volatility

Name Section Length (km) | No. lanes | Operation date
Seopyeongtaekr 123 6 2000, 11, 10
, Seohaean Highway Songak i o
Public Seosan~Haem 10,7 4 2000, 11. 20
financed H
) ) oengseong
highwa
ghway Chungang Highway Hongcheon 25.4 4 2001. 8. 17
Choungbu Highway Muju~Deogyu 16.0 4 2001. 11, 29
Cheonan Nonsan Cheonan~ 821 4 2002 12. 23
PPP Highway Nonsan ' o
highway Incheon International Incheon~ 365 68 2001 1. 1
Airport Highway Goyang ' o

(Table 7) Estimation Results of the Traffic Growth Rate and Volatility

Cheonan Incheon
Chungang | Seohaean Choungbu International
. ) ) Nonsan . Mean
Highway Highway Highway ) Airport
Highway .
Highway
Ramp—up 0.160 0.409 0.158 0.321 0.058 0.221
Annual period (24) (29) (18) (19) (22) (22)
growth | Stabilzation | ¢ 0.036 ~0.067 0.066 0.038 0.017
rate period
Total 0.080 0.186 0.039 0.162 0.041 0.102
Ramp—up 0.080 0.148 0.159 0.144 0.070 0.120
Annual period (24) (29) (18) (19) (22) (22)
volatlity | - Stabilization | 1,17 0.116 0.131 0.109 0048 | 0090
(o) period
Total 0.067 0.140 0.146 0.132 0.057 0.108

Note: The ramp—up periods (months) are shown in parentheses. The ramp—up period of Incheon International Airport
Highway averaged other 4 highways' ramp—up periods.
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2 d R o
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(Table 8) Estimation Results for 00~00 Highway Construction Project

Value—weighted portfolios Equally weighted portfolios
0.6297** 0.5604***
B, (0.2660) (0.1879)
—1.7965 -1.1370
a(’
(2.2152) (1.5646)
Adj R? 0.129 0.203
MKT premium (annual, %) 8.30 7.39

Note: The standard errors are shown in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

dl, wigelEe Tejst £4FE VR o
9] =
=

Folgks Hoja Qledl, AR R ThEsto] dSet 2EEL Q9] 9 vt
7£0.6297)0] FYU7E EEEZT ] HEEH0.5604) et A ASE ST ol A
Hog AlZtEde] & 71959 Hiekke] 27t 22 719EY HleRiEoh =27] i
olt}, olof whe} ZRAE gAg zeu|le, AR Tt A AZFEHOR THESt
74971 8.30%%= sU7FET AR 7.39%E Tt A AEE o

3. 4% REF(HY 059 BY Y Z2HEQ] JXEEH(0,)
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3 ujoh o] BIHUHS 2k SEWsolt) o2 wEwe] B34 XEQ Hof i
1

Y 2EUHEDE A7 - AR - 28170(2009)0014 AARE WS o835k

X
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(Table 9) Variance of the Forecasted Road Traffic in the Influencing Area

Route Chungbu Youngdong | Youngdong SEEL] National MGl ez
name | Highwa Highwa Highwa Qoo oo | 1M 8 (e
gnhway ohway gnhway (nothern ring) S Kangwon)
Secion Sangok JCT~ [Manjong JCT~| Yeoju JCT~ | Sangil IC~ [Namyangju~ | Yangpyeong—eup~
Hanam IC Wonijoo IC Yeoju IC Kangil IC | Neungnae—Ti Yongdu—i
Standard |y 44 16,596 9.657 32,632 3.479 1,750
deviation
Route National Road. National Road. National Road, Natioanl Olympic | Olympic
name No. 44 No. 45 No. 46 Road, No. 46| Daero Daero
) Hongcheon—eup~ |Pyeongchangdam~ | Gapyeong—eup~ | Namyangju~
Section , :
Hwachon—myeon Hwado—eup Uiam-—ri Hwado—eup
Standard 1,893 1,951 3797 2500 | 65799 | 18023
deviation
et
%, 00 1&4E=R9] d& wEae] HAH Var(K,,_,, ) FH =2 d& wEake] &
Akt wiggictar 7pgstel 24s1elar, o J3F E29| EEHAR= (Table 9)9F At}
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(Table 10) Estimation Results of the Project Value Volatility (¢,) According to the Various
Discount Ratios

Discount ratios Project value volatility (o)
4% 17.49%
4.50% 17.36%
5.50% 17.11%
6.50% 16.86%
7.50% 16.62%
8.00% 16.50%

AL m2ARR] AEH A5 AR (NS Z2AES] g|lAd Zeju|els
WEF NS wE TRAES FRHEAHCR e em Hod 4 Q. S,
2= wET RS 2A3 ZRAE gAg Zeugog Azker 4 9ok

HA 2 AR ZRAES i zeju|¢le oS HERlY TRAES] 2ulpoEgS
Joto] AREE =T, SR A7FEAS 7B S 8.30%, L2lal TheEatel

(Table 1) thoFst EA-&(4~8%) ) w2 E Al]o]l wFeF &2 ARHE 4
(A HojFar ok, B4 Ayl A= 0.42~0.50 AFo
=, IESHF dESHEe] 1% SV, ol mE g ZRAE Y Zjn|ge

0.42~0.500% Z7}5H= 7oz Hag|olth

>
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32,
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A A2 WETF WSS AT 5 2 Feld SEY ARHol A4S B X
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(Table 11) Risk Premium of the Traffic Forecast and the Market Value

Discount ratios Op (p—r) A
8.30% 0.47

4% 17.49%
7.39% 0.42
8.30% 0.48

4.50% 17.36%
7.39% 0.43
8.30% 0.49

5.50% 17.11%
7.39% 0.43
8.30% 0.49

6.50% 16.86%
7.39% 0.44
8.30% 0.50

7.50% 16.62%
7.39% 0.44
8.30% 0.50

8.00% 16.50%
7.39% 0.45

= o
V. 3¢ 9 38

A ERAQle] mEF o5 JHYS RolUA SH wi vhEe] WEF
3
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o
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ABSTRACT

This study aims to understand the long—run movement of volatility in Korean
stock market by decomposing stock volatility into the long—lived and the
short—lived components, In addition, I analyze how the low—frequency
movement of stock market volatility is related to changes in macroeconomic
conditions, The volatility decomposition is made based on the GARCH—MIDAS
model, in which the long—lived volatility is constructed based on the
combination of realized volatilities (RVs). The results show that the long—lived
volatility contains information of up to 3~4 years of past RVs, In addition, the
changes in the long—lived volatility can explain about two thirds of volatility
changes in the Korean stock market from 1994 to 2009, Meanwhile, the
low—frequency movement in the market volatility can be related to changes in
macroeconomic conditions, The analysis shows that the stock market volatility
appears to be countercyclical while showing a positive correlation with the
inflation, In addition, the stock market volatility tends to rise as
macroeconomic uncertainty increases., These results imply that macroeconomic
policies aiming at economic stabilization could contribute to reduction in the
stock market volatility.

FHAIYOAN HEEE Hsd2 Aol met #oke SY0| U=l B399 AEHd=s 7
#0002 XX HEM(ong—lived volatity)t LA #HSM(short-lived volatiity) 22 T2
=+ Qo 2 AF0ME Bf= FANTY HEYE XEH 240 UAY 242 Fffoion,
&4 HsduM e 22 S40 ANSHA Heds 246 OH Hsds X
£ Q401 UAH Q42 Folioh| Yol GARCH-MDAS 2¥S MEoIR2H, X&H HEY
g Tiole FBHLR= MHE HEY(ealized volatity)S SE3IRACE 1990~2000E19] H2
71Zt0ll ol S FHTH 2, KOSP £2E9] XI&H #HENole 24 3~4dntx|e HE
7h Q5| BEElE A= LT E8t 19942009 7[2H0] QAU KOSPI 2E HEY
of Hat & 9f 2/3 Bt &M HE Y| Hatof ot o= LEILE SHH, FAAIYC|
YN ZEEHE Z71M0) Hete 0| 4Sshke AASHMOAIS] Hetel SE0] US 4 U=
Cfl, 1994~2000E2] 7[2Ztof thal 2Aet Zuf, FANT A& HEde 7|44 E43
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3RO FANFE B7ME EE A7
A@sck, olefat RN MEA A
ol A% o] H2 988 LT FAAAY BHE TEA, T
A7k2e] FAT WES 1Y/ tiE 771 AR5 okt S

—E

AR oA FgArel vy

4N oX AN & o

B olo| AL ahat F=AAA] %%*ég 7\]5—7—@ a‘l—r—’“(long—lived component)glr %_U\]

=
2 B»L(short lived component)® #alsto], 2|44 W5/de] EAT} AAGAA &

44/\1%94 Eﬂ%‘% F7HE7E Uil g Hedez AHod 4 e
ol AFEA AL AR Foﬂ el sk SA0] k.2 webd s Aol wEsAde] o
oh ZSEAo] HiRE 252 8% ol5rt Hal Rl ol A W

A 52 840] Jet i}xlﬁ} vl ofs ArgE o= ek o A W¥5d e
gl disl 2|54 g0 7|Hqert S5 Y 713t
&g 7hsgde] At & 4= ik, v dAAQ] HEAde] H)
G 71k e dAAS =4S Adeke %L%@BE% 1A =2 HEA

e
= o}, b A WEAS Wet F X4Hel anol W
Al7 =

ofN

7
olN i
(0]

1 0] Qlojz= 7]ge] oA FAeEe] Weiol 7l S840l Hsl H2d 2SR Karolyi

(2001) 5& e 4= Uk

2 Hiro| A A MEA(stock market volatility)S FAIAAE] 7HAX] 4= 42080] U= W%
Jo= HoJste] o] §ojF A EollA] ARSI
3 EioAs WEA &4 245 AEA (long—lived) HEA], AW E(low frequency) HEA, A

H(trend) W54 So2 Hrslo] A% W3HA O Z(interchangeably) AMESIRACE SHH, WEAlel o
AlA Q4L AA|H(transitory or short—lived) WEA ¥ 1HI%(high frequency) HEA 502

grgste] ARgsHIH
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Q1 WNEH B T3] 0|9 ST AR AT BAS BASIE, ole}
TR S HAATIL oS AGHoleks HolA] B AT T FAAFY] WEA
2 %ol o] J]ofdt Ao slefiet

2319 TS thgw Pok A Tl Fe] 78 AAATE ARG AT
oM FAAgE] WA ANARAAE ] TR haf ofshul, A NAOIAE
AT ARl et 7129 B AT AAS AV el AN
o A%H WEH 48 235 o]o] 28 S Avugith AWHIAE F4
ARFO) A% WEAT AR AT Bl thal BT mhete R A
ol ok} AAPIORE ARS Wt

i

T84 Hfinancial assets)ollA WA= &2 W et A= g |
A X2 (volatility model)®] &@I} oo 7]2§t AAWIAAA R H (asset pricing
model), I F84F D SF8AY - 7]oskditt. 12y Engle and
Rangel(2008)9ll4%= A53t5i5zo] 71&2] W ol udt dAdatel] viE o S84
ol s 74/\]7411]z thed /ol et ﬂ?— 3Rk Holr}, tholM= HEA 9]
A 803 BAE AYATE oot TR AEste] AuEh

L =9 dgA+

524 HEA W¥(stochastic volatility model)ol gt TS E2|Y o7l Clark
(1973)3 Tauchen and Pitts(1983)9] -t WHEAdo] HHOl 555 HHYgsl=
(trading volume)¥} AT o] UL Bs|aL Qlrh. 1oyt A=fiske] ¥idsk= 4
Hol Ao thaial= g AABHA] Kok dHAI7E 19t gHH, Officer(1973)+=

of
_O|L

Ir
A
&
ot

4 H Aol A Z7)AEHeconomic activity)2 UEE & ERE HASTLS, 47]% = o
o, AXEAAY] EAAS Ustlle AxEes A4k 71 |58, 88 5 Wsde 2
Bleieg
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Shiller(1981)= 78] ¥&Ho] F=471x] 9] HEwlEvhS vhdsh= vid¢lo] W
Hop 2 322 fAndgott 7|x3t FAZMAEG R ol wAIZE vkl F=45H
o}, SRR AR HE/do] BAVSRl wet debAl= ol ol disix=
AlBHA] ZkQATE o) Fe] wAle Aol 7]x3to] Schwert(1989)= HI=2] FAAldoA]
e WsAdo] Al7]ol whet #sk= olfE sty flal AAZEAA
I} #HE] A Sofl FE3F Schwert(1989)= F8 7AAHS2] 2 ¥
A|RRS] AlEE BHF5Ad(realized volatility)ol] tisiAe ko] ARGTAE Ho|X |4t VAR
A4S B o u|Ee] AP HEAdol titt dSES w4 92 Aor HAsigit
o2} FAFSE A2 A Hamilton and Lin(1996)-2 n|=-9] AJAJA} F24]4=01 8-S =+
72 % (regime switching model)= ©|-&5to] FA6I=H, B719H E= 47
59 A7IegEe] FAAES] HE o] disl Sadt A Yol e AESHth
oj/foll A o] F=AAE] WEAdut AAIGAIA ol tigt 71E Aol s A

A wsjol] ALLHs FAAA] & WY R4S ANH WY adel 7

EoFaL A Gtk TAIZE A7 =S thA] Wl AATA 2] M3t i oo T
5t LAl A s AA|Ho]7| Rk x|&Fel FIkE n)F 4 gy, o2

15| QA= FAAEEY MEAE dAFol7| ke X549l aavks didew
A% Fart itk Aol olof tigt 27]9] ¥H3-2 & Engle and Lee(1999)+= W&
e 242 a9l AAF Q4o stog FHF= 2-24 GARCH 28-S AIokels
o}, e s o) A&4 WMol gaAoRe gl BudlHee 5
Holw, sfg Hsd 940 FE2 HIE 2YPIstr] gt FA1A ] JEo] AAE
A E3F sHAI7F ek oo thgt tieke R Engle and Rangel(2008) Spline—GARCH
RS Aokl o, Engle, Ghysels, and Sohn(2013)2 GARCH-MIDAS &< A
oFs}4AT}, Spline—GARCH X1} GARCH-MIDAS 28-S HEAS &2 949 ¢
AlA 48] o FAsL vke Follie 3840y A&54 Heds RPsete
ol lojM= ApolE Helth, HRpe] HFPL A&l (spline) T ©]-8-ste] A&
A WHEd 84aE Wtk v, A9 ®3e Xl MIDAS(Mixed Data
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J
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R AAZA AT A *4011 gt Y] Afdts vl
BFoll 2Ho] oA uloem, FHTol= =7PE ARE ol8%t Wd A (Engle
and Rangel[2008])T} THH EA4(Diebold and Yilmaz[2008])°0] A|=% it 18
ulsr oleje] A =Tkl ditt AAIEARS o]8%t dAte WAl ¥of Helth
Kearney and Daly(1998)= 33:9] F=AA R of| thgt EH%*U dagles ARAAL
ZufE7h BAAL B S oAk 5o AAM aEklew, Errunza
and Hogan(1998)& VAR ®&-S o]g3dlo] 97 o Al HH FAA A BEE=
HEdS AL B3, EVMESE 62 B9 AWstaat it ey o)4de]

o
AL FANFE WA ANEAR Walel] AgAHe (43 e} ANH ks

mlru

U FAA] HE AT WS As Tt FokE = QLo FAARS] HEA
I AAZEAA Aol gt At WA ghob Helt, HYGE - v
A= FAAK e AR WEAd 7he] Rl dhet A ARsE A
= Adastias A Aol IAE EASHLAF shlt o5 AR(l)—GARCH(l 1) =]
Pol| 71238t o|2E, e, EVMISES ¥E/do] KOSPI
a7b LS Ech gHH, AI$H2009)> F71AdE o
EGARCH(1,1)-M Z&o] 7]23}] KOSPI %1089 HEA
sttt ey A7)e] At AAAA AL WStel| ASshe AR X421
HEd 2aEs dAAQl WEAd et RS §RjMTh RHH, fR(2009)=
EGARCH(1,1) =3¥} o7t dg& dAH o= A-8sto] KOSPI &1t AFAgAE
O] MEHE F&54 a4t YA 248 Halgt & A Atolo] HE-2A(lead—lag)
A Fgskset. Teu A HE ATt AAEAA BRIl gt 11 oo
Z 9A3E 4= Qlth Engle and Lee(1999)9] 2— Q4 GARCH 2o 7|2

_-|>

=
Sfo] S A WEAS 7] A4t W] aiw et AR Y dvw
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1. ZAA A48 BSHT ANZAR B0 gt =9

FAALEY] M AoE T oA et WSkl wiet 2iF Ao s
Aojg 4= Stk o7|A FARES Ao S (capital gain)d} =2l E(dividend
yield) o] go=2 AXtE=d], F71 wiged, e 47 P, D, Rolgt 5P 4
8L R, = (P +D, )/ P3 o] TEHECE Campbell(1991)%F Campbell
and Shiller(1988)+= ©] A& RIMFIAPIHES ol8ste] HTe=MN oFe] ol

%) Hak 408 thew) o] EAskTt

19

o

rn— E,_r, = (l—p)j;)p'j(Et — Et,l)Ade—j;)pj(Et — Et,l)rHj

A7) de} r2 Zbzt Bangaqlyl 24088 YERE, p=1/(1+ D/P)o]
o}, o] A oA Fet BIAGE( — E,_ )= oY eSS Hakel ot
°l59] ¥istE Hafjsto] FASTIAL Qlrt, A7) Aol w= vl o] sigErReol o
g 717 AAsstAY o] =olEol it 71 x)7E skt 9o @A polES
A dEet SV Holal itk FhH, oFeelES FF ol (riskless interest
rate) E= 919 ZU|(risk premium)e] s Aol mFol tith &
(discount rate)o] ZolA|A| Eo] sfetgict wheba] o] vigd4=¢] ®i= ST
At A7E FAAE FojRtoA mdd A9 ol FARAEY e wiEdsTe
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o] Wigk= d(Ew 7)) W= oo HlwA 71 7|7 AA WAsh= Aol lem,
o] 5 Wtz AARIEE] ¥ HIE EZF H(E= 27]) W= o] 7|7tollA ot
oF S AA B e B AARIES] HEAIFRE I7bshA] ¢Fa ol 7]t
e AR 2 ERdel wEh dA R o7 | Hik= vl 71 7|3k A S
AAY] MEAdol ALAer G2 vE 7hsAol Erh wEbA AAEA S vE
Fot= T8 AFEe FAAE] WHEA disll A&52e] ¥MEkE xHste 2glo] H
= Schwert(1989), Errunza and Hogan(1998), Kearney and Daly(1998),
Engle and Rangel(2008), Engle, Ghysels, and Sohn(2013) 5& FAIAAL] HEA
= ARske ler AAAFAR AL, BT A7 )& LSk
T, AA] T A 377F FAAAe] 2|£20] MEAo sl HMElgole] B 4= 9)
nf—:)-_ AT o, AR HA HeAdH = YAA 84 (short—lived component)
oF div|=l= #|54] 84 (long-lived component)& FE310] AAGAZ] BedE &
Ask= Aol AAT 4= Qlct, o|Het EA|C)4] o 7|23} Engle and Rangel(2008)3}
Engle, Ghysels, and Sohn(2013)2 AA|X|79] T2 Hiof ARSEl= FAIAAS] o
H(Ee 2718) A= HeAds FE3h0] o9 AR alomA AXNAAA e ¥
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r |

A WEAS] WEIE G5 oA WiFael thah 2 (shocks to expected
dividends) F+= TRIES ZAsI= JAreEo gt &Z(shocks to expected
returns)®fl ol A 4= Utk AXFAA a7t A HEAdol vAl= FF= ol
et A=of| 7128t ofsfd 4= Utk A WEAol = v 4 = AXBAE &
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e 2} = | =
e FAAA R FAARS] WEAdo] ou] FAIFLR 2 A7l =T Ffolle
[e]
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S(multiplier effects)d 4= A= AJAFSHL,
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oN

o] M50 Ao mdshs vt 2 A A&AE 7R A=
(low frequency) 5733} 1R %E (high frequency) M o2 2T 4= Ut} ARE
HEE2 lday) E= F(week) THR19] 42 7|Xtol= WS $IAIRE D(month) =
+7](quarter) ©]4Fe] vld 71 7|7toll= ¥IgHE Holi= WHE/d2 A% (trend) 84
2 olgig 4= Qlr}. Wi, IHIE HEAAS o B F T Bl F2 7t &
HERE B 4= 9o, 1 ol HolAe Aol 5T Wk "It gl WEAd

o AN AN (transitory) B4 o]she 4= Tk, THENAE AL WEHS I

flo

N

o

a1

5 Engle and Rangel(2008), Bekaert and Harvey(1997), King and Levine(1993) & S8A1%<]
g AEE Yelll= AEEA GDP tiH] FAAY R E d§¥eRE ARSEITE £3] Engle an
Rangel(2008) =7} 7F Ao A2E B3 23}, GDP tiH] Al7FEdo] S48 FAA] ¥
Aol wofx|= Aol U BT £ Ae =7 1 Fuhd B4o] ofd 3 FAARe] W
of gk AIAEZQ] BEHolER 7} 7F wiEAe] Xfo|7t ARl g Jmof o5 dE 4= e
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= .

FAA] e e FF 7ol ditt FARES] 7St fd Zejv]d

(risk premium) SOl FF= MH2=ZHN AA] F71et 11 WHEAdo] S vAA =

ok olA™ 8l HMEE 2dchs wie AR iR AR Xt T4, S
ofslf EEY 4= Qlrk. wef Al solES v

t— 1A A t7194 Folgol et 71HZ S £, (r) 2 o8, ¢7]9] oA &

& gk 7, = AR 3
]

Uk, ol t7]9] oA X3t o'

=

~

&

oA71M A FlelES By, () =p BOT AFT 5 Ak B, oA 2
o olE oSk A, )0 ZAN WEAE [l )e mate] A4o
wfeh 4712 BN s ANES] WEY A4(r)9 Br1Hel BkE 2E T

M 849 )=t Zol e 4

Uit = ATt * Git€it

A = AUEANE 2r wEgem B, \ln)=r% wEsie], i W
FH g, A WEHY SAY) sl DR Eahek 7] 7] 80 BB
HoRb) WA G A FIER E_\lg, ) =19 2L BEG el
e Bioyylen) =03 Var le, ) = 12 WEsks shgwgolch neby 4:olge

lq-lt:i_]- xilé_]ECﬂ]k]Q] Z\Jﬂ‘j %_%Ag(‘g:‘ﬂ')g q‘E}‘HL Vart71[ 175]( t71[ 1215])'% Tt7]'
Hr}, o= 489 HEAo] A7AQl HIE HARR= AWE(low—frequency time
horizon)ol A= ol &8l A AT, 7HE ARG oAM= IRE HEAHS T w7
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AHe 7, « g0 S EADS ofmsith Fh. 9] AlA WS ANE WEA
(V7)o Wi =, el

L
AN
cheat o] olgo] axAel AR WA ek

Tz‘,t_Eith(Tz‘,t)

\/7_7 = VYt €t

9 Aol 7|zt M= HEd 245 FE37] A AHl=E HEd(n)S
Aoz wslst a7t QUrd. Engle and Rangel(2008)-2 A= 22} AZEl]l o=

S

(exponential quadratic spline function)E& °J]&st 7,5 H|XE4 AT A& AQ
(Spline—GARCH *&)35}992 1, Engle, Ghysels, and Sohn(2013)-2 MIDAS ¥ ¥
(filtering) Wi ol&sto] n,& F4Y A& ACHGARCH-MIDAS %%)3}H3It,
AL A= GARCH-MIDAS E&o| 7]%23l0] Rl HEALS i%@r,}

MIDAS Be1E A48T A8 71 WEY e chgs} o] Be Xl B
WX, )50 AgEtow maY 4 ot

FI'EE ot

.
=0, ¢x(kw)X,_

k=1

o17]14 0= 2AY(scale)S 2G5 Hax(parameter) O™, ¢x(kw)= X, ol of
3t 7152 Shr(weighting function)E UERHTH o= AR X9 ZF SAR}
(lagged X's)ol] sl o= Jwo] 7l5AE Fofste] ARIE HEA 7ol vrIdxE
7“43*4 o714 ¢ (kyw)E T 22 HIERHE7] M (Beta weighting scheme) 5]

dp(byw) = (1—k/K)® 1/21 §/K)? !

j=1

9 e 24 gate xME WEA(r)S TS ARHSE(N7} Bagh

4], olof dFsl= HeRe ANl HeAdd dHE FEAE Ex 1 AXNAREE
T 4= ok oS Sof Schwert(1989), Campbell et al (2001) SofA &85+ AF
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(1976), Merton(1980), Schwert(1989) - olid#] 55t S7H9] AYig) |e, | o=t
&2 A7 HAR) Yo =2 21Tt

&= Z’Yij + ;ktf Wy
J ¢

A7|A D= AEEE AASE] fitt Eingeoltt,

SHH, Engle(1982), Bollerslev(1989) 52 oS4 53t
GARCH ¥E|o] mEog 243} 2= 9] Har) B doAs 2Q AAMSo =
7Heoll et MBAS GARCH 23S o83t 343

olN
N
o
o
rE
off
oX
fto
2
&

2. 7|27t E4
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o}, A FAXFA LAYSL= o5 o] Wsds 5k S8l ZAT(KOSPI)
ApE BT AN U oE(r)S 1YY S Pet @ ) AYG—1)
9 %—7} u] 25 E(In(P/ P )2 T 4=t} [Figure 1] KOSPI ¢H
£ 19909 1Y 38~2009% 12 309 7|7l el HojsEar ik T1Rdof|A
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o

[Figure 1] Daily KOSPI Returns (1990~2009)
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[Figure 2] Monthly Realized Standard Deviation of KOSPI Returns (v RV)
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[Figure 3] Major Indices for Macroeconomic Conditions (1990~2009)
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Note: GIP, GPPI, CDRATE, and FXRET represent growth rate of industrial production, inflation of producer prices,
returns from CD, and returns from won/dollar exchange rates respectively.
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W 5917 Aol AXGAlAe] Glo] BT WakE gl ol4e] AAAESo
ol Wak WgET 98-S 1T 4 9t

sk, AXAClAY BUMS AHAR LA SRIAE g ANAE S}
2ol ek oAb T F2o] 2 WEAS AT Bt gk AXNS X9 21

[¢]

F7RE(In(X,/ X, )& g, 2F shd, ool thigt oA Rt S g, — B g2 ®
o 4 ok 714 B, lg ]2 719 ST sl t— 171004 @Ade Z1dhAIl
o, ol= vt 2ol AP AR EY T2 AT 4 Ut

g; = const.+ Zﬂlgt T

TR o ST Aol(g, — B, 119D AAHresidual)= F7HE] gt
AR F3t AR M 4= Qe ol9 2R WSS GARCHR| 2ES o]

F74o] 7pssitt 2 AtollAs GARCH R&of 7|x3te] g AAIx|:Ee] ¥
e FAsKT &g Wee AR e xSt AL SRS
AR(D-GARCH(L,1), AiHA=7t Ads82 AR(D-GARCH(L,2), CD w#= ARM)-
GARCH(1,1), 9/9] 38 40182 AR()-GARCH(2, )02 717} m¥< dAsto] 3
G AAAEEY] dE 20F HELS FAHSIATET B3 AARRS] 2718
HaiA = AR-GARCH 2@ o8l eL, $7HT GARCH 2g2] $-aA2H(lag)
TEol= Ha Ze7h Uk [Figure 4l= A7) 7AARAES] 4 =47
(GARCH standard deviation)E 1990~20092] 7|7to|| s 343t e HojFa 9l
o, IRoA Hzo] tifd AAR|ERS] HEAde] = W FAIYVIE IR F43
et AR Y=t ole AAEAI 23] fi7IsHolA maA S
HEe AlARI

0_L4 \./

7

7 AR(a)-GARCH(b,0)°I4 ai= 3T AAAESL FHPAR =&, b2} c= GARCH HojA 2zt
GARCHES] FaA|x} =9} ARCHE| YA} 5 Lehfc),

80 BEERRISEHTTT /2013, v. 35, n. 4
KDI Journal of Economic Policy



[Figure 4] Volatility of Monthly Macroeconomic Indices
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Note: GARCHSD_GIP, GARCHSD_GPPI, GARCHSD_CDRATE, and GARCHSD_ FXRET represent conditional
standard deviation of industrial production growth, PPI inflation, returns from CD, and returns from
won/dollar exchange rates respectively.
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[Figure 5] Optimal Weighting Functions ¢,(k,w) for &=36, 48, 60
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9] FHo| U A|=(ill-behaved likelihood surface) 52 A7} HAE 4= 9t} oo #AIE
S 13 ©j MIDAS TE|S] TAHSE AXRFES o]83817] Yol ald AARES EATt A
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9 QMLE= 2o tjgt 7Pgef BAIGlo] 42 d24 UA|4d(asymptotic consistency)& BFst= &
ZJo] AQTthHGlosten et al [1993] ZFal),

10 X3 o] AA| 240l SlojAs dxpHer Ul FA=0E9 v XR 2] (unconditional mean)o]]
AFote AT wE WA FAST T F HA dAA oA gt $=2JE(r;, — ) demeaned
return) ©]-835}o] GARCH-MIDAS ®& 2] H4S(parameters)= EA|o] 4 (joint estimation)s}
art, s 717kl that A=g) po) A2 0.000159¢1H], o= ALE 5.8%2] o8| dddi)
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(Table 1) Estimation Results of GARCH(1,1)-MIDAS Model

Sample period « I6] 0 w
0.0909 0.8740 0.0500 3.7755
19902009 (0.0001) (0.0000) (0.0000) (1.0869)

Note: Monthly RVs are used for the long—lived variance component,
Numbers in () are standard errors.

[Figure 6] Conditional Volatility and Absolute Values of Daily KOSPI Returns
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[Figure 7] Volatility of Daily KOSPI Returns and Its Long—lived Component (4/7; )
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[Figure 8] Short-lived Volatility of Daily KOSPI Returns (/g )
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(Table 2) Regression Results for the Monthly Long—lived Volatility

log(long—lived volatility)

(1) (2) 3) (4) (5) (6) @) 8)

ogllong—ived volatiiy_1) | 0987 | 0.977 | 0992 | 0956 | 0.976 | 0959 | 0966 | 0.97"
otiong y 000 | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)
0.019 0.007 | —0.012 | 0,004 | 0,001

0g(GARCHVAR GP) | 5 g 052) | (028 | 070 | 092
0.037 0036 | 0018 | 0010 | 0007

l0g(GARCHVAR_GPP) (0.00) 0.00) | 0.04) | (023) | (0.38)
0.010 0.007 | 0008 | 0.008

0G(GARCHVAR_CDRATE) (0.00) (003) | (001 | ©01)
0.024 0.020 | 0018 | 0017

log(GARCHVAR_FXRET) 000! 600 | 000 | 600
~1176 | —1.239

aP 0.00) | (©.00)

1762

GPPI 000}
Adiusted—R2(%) 985 | 986 | 985 | 987 | 986 | 987 | 989 | 989

Note: GIP, GPPI, CDRATE, and FXRET indicate growth rates of industrial production, PPI inflation, CD rate, and FX
returns respectively. GARCHVAR_GIP, GARCHVAR_GPPI, GARCHVAR_CDRATE, and GARCHVAR_FXRET
indicate GARCH variances of GIP, GPPI, CDRATE, and RXRET respectively. Sample periods are from 1994 to
2009. Numbers in () are p—values. Numbers in bold indicate significance within 10%.
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(Table 3) Estimation Results of GARCH(1,1)-MIDAS Model

Sample periods « 16] 0 w
0.0891 0.8833 0.0174 3.5949
19902009 (0.0001) (0.0000) (0.0000) (0.6977)

Note: Quarterly RVs are used for the long—lived variance component,
Numbers in () indicate standard errors.

(Table 4) Regression Results for the Quarterly Long—lived Volatility

log(long—lived volatility)

(1) (2) (3) (4) (5) (6) (7) (8)

oallong-ived vojatityi1)) | 0906 | 0.987 | 0.938 | 0.786 | 0.913 | 0.794 | 0.913 | 0811
gtiong 4 0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00)
0.095 0.061 | 0.042 0.055

0G(GARCHVAR GIF) (0.00) 0.01) | (0.04) (0.01)
0.161 0.095 | —0.010 ~0.025

I0G(GARCHVAR_GPP) (0.00) 0.01) | (0.82) (0.59)

02 -0, -0

log(GARCHVAR_CDRATE) ?ooo 2? (8 ng <8 ng
1 1 142

log(GARCHVAR_FXRET) (()o 060‘)) ?o 0305) (()o o0}
0313 | 0.193

aP 049) | (0.65)

4738 | 2.934

S 000 | (0.05)

Cyclical component of the —0.037 | 0.005
CCl (0.00) | (0.71)
Adjusted—R*(%) 945 | 944 | 925 | 958 | 950 | 959 | 941 | 963

Note: GIP, GPPI, CDRATE, FXRET, MarketSize, and CCI indicate growth rates of industrial production, PPI inflation,
CD rate, FX returns, stock market capitalization, and Coincident Composite Index respectively.
GARCHVAR_GIP, GARCHVAR_GPPI, GARCHVAR_CDRATE, and GARCHVAR_FXRET indicate GARCH
variances of GIP, GPPI, CDRATE, and RXRET respectively. Numbers in () are p—values. Numbers in bold
indicate significance within 10%. Sample periods are from 1994 to 2009.
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ABSTRACT

Using Workplace Panel Survey of 2005, 2007 and 2009 waves, this study
estimates the effects of trade unions on employment and the proportion of
irregular workers, short—term and part—time workers, and agent temporary and
outsourced workers, While the estimation result shows that the percentage of
hired workers increases under union presence, these results seem to be
contaminated with bias because the differences between unionized firms before
union establishment and non—unionized firms are not completely controlled
even after adjusting for observed characteristics, Meanwhile, unionized firms
and non—unionized firms with grievance procedures employ higher proportion of
irregular workers, The proportion of short—term and part—time workers
increases only when they are entitled to join trade unions, These imply that the
rise in the percentage of irregular workers due to unions and grievance
procedures is attributed to the increase in the percentage of agent temporary
and outsourced workers, Also, when short—term and part—time workers are
allowed to join the union, the firm replaces agent temporary and outsourced
workers with short—term and part—time workers, so that the proportion of
irregular workers do not change,

E100ilM= 2005, 20074, 2009 AMHATHE S 01E5t0 =SZE0l & 2241 4, HIFE
2 HIE AHYLE HIEHA HIE HHLE HIEA HIS0 0Rle dEe FEoIR. =
27F A= MUY ER 22 27t Sitste ALz BAEUCL, o FR0= 224t &
o] B717t gEet MEH0IM =27t 2EEIUE B s g0l Ao afgE 2aE F
g 4 gt o, =2 8 R MYHOIMO DEXN2EA 25 HIEHA HiEgS =0
X2 3 gis AEXMEAE0E =27 EXMY ©of o 2 A2 UEHHDH 028 =&
T AGUE HEA0] =0 7Y XtAH0] 20T FRof et AYLE HIEHA
HE2 &76tACh Wt =20 &1 & R MY DEX2/ERe dgez 2
of B BlEg &7t 245 4818 8ldwA 829 S7i0iM 7|2let Aoz siME
Cf. ot 2HNE HIEHA0| 7I1E =20 71 + A= Rz AEX0IM= 2HHE H
rAg YL HE7AeR tAEezN HA HE+A HEgs Y85 |RAlstes A
o2 ofsiErt




1980t =4 20%°] S8FsH = 2Z1E0] 200495 10% 405 slehetHA]
wExgto] o] ZRAE sk Haiths vt ALHeR Ar|Ea gl
= z;szh_ ]OHJ_]-7;"7]- 5;(1;(—10] :Lgx}xh:}_,] 7\]._,_7<40] ﬁxﬁq]g i/\]. 7}_,] AEO

WA TRAe] Ho2 fABAL MBS 715 Sk e M B 2
3 U Aol GRE ol AL AR} Bk Aol
2 WAl 7 ojskde] hstEA, el 45 RS ALEIlE o aﬂzi

ASETh T AR w2 Z1E]al v tA] WollAe vhekRt FEje] AR AL
W 7Hagoe aGHATE AlEekEa, AEAQ] Fife] 7HkE o] SLRARE iﬂ
Ask= AH7E Sl wet 3% s xde] 247N Wel7le v olge A
2 FHE cth(Nam[2006]; 7S £][2011]).

ojgfet AARIASoA e} k=xo] MAS HASEIL thobAQl EE A EA|AE]
o] Jrzuleke AA|EF At Ast 1AL o] 29Ut Yoo and Park[2012]; Lee[2011];
A& 9J[2011]; Cho[2011]; Nam[2006]; Hi+#41[2005]). “L2ivt -&ube} =22 A4
ol 335 HHsl= 2e UH(Chol[2008]; Kim[2008]; Ryoo[2005]; Cho and Yoo
[1997]; Kim and Choi[1996]; ®j%7][1990]), X=E4QEHA)(Nam[2011]), ©]-&(Lee
and Cho[2011]), 7]&&Al(Lee and Kim[2009]; Lee[2004]) 5 3] U¥of Z3tE|o]

grov], Eg xﬂsm AR i S Yu %—% =&Y U F23] A
1=}

o] Al ulolslr] ¢t el Ao @A 200549, 20074,
20099 AFAAEE S o] gsto] & Z2AF ¢, v Bl ARSIt BlE,
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S u|x= Ao R FAETE Blanchflower et al (1991)-2 1980t =48 o=t
2 AFGAIZE e ARAAO] Bls a2-8o] mid 3%p RA F7Feh= ARkl 9l
HFASIETE nl= Agxyole] Az AFIAE giAteZ A3t Leonard(1992)
Al ez AFRAIY] 1857 HE0] Fiex ARAIRET mid 4%p W2 Ao= FAlS)H
Long(1993)2] A-ftollAe wx7t A-e 7iucte] Az AMAALE vlAlzd AL
Ao agZ7Heo] md 3% AE F2 Ao ® Uehdth Wooden and Hawke(2000)
0] WIZ7IY A8STReol QlojAl k2 foll whet 2.5%p A WS B
o} 1990d ] A=+ 2S4S Addison and Belfield(2004)2] 7A-S-oe =20 11
Pyl 1980 o] o]o] o3 ™3] Fadhe st Walsworth(2010)% =%
=SS ol Ayt WIZE ARAAIS] a1go] mid 2.2% HUA Sk Aew S
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131‘4’ Q=9 AE Edl2 fEuEl QA =28t 80| §(-)9] JIMHAIE Ad
Aom e p= gl Zlolth ARAILL HHE A=A 2, 710494 Ao 9
AQMTE wzo] et Aol Mk wxo] Mg wab 7ko] s
wtet Ao]sh7| mEo]tHNaylor[2003]). =29] 1§a3H= o]gt 30150] E@L@g
& Agsto] AREER 7 w719 NS LERs o 9 dtol teEe eyt
o] A+t7F Hasial sl

SHH, =27b BlqtA] LE2A dLgof mx= 2 Atell wEt AolskAl vERdt
oy, WA =W A-EE HES] 2H, ] - A5U2002) e ARIFelA Bl
TS B8ohs el 2 Ae® 34T W, Park and Park(2005)2 =% 34
Eol 25 A 2=A F 8RR Bleo] daske Aoem AT
Lee(2008) FA| e HIAGA Y] HleE BFe Ao sl ol - A
Fi(2003)= BIETHAE ARG B FEARe} & v SEAR &
gfsto] AujEet=d, AP BrAY vle g v Hlee k2
S5l o] gl Aow yehth o=t AGte] ¢, Uzzi and Barsness(1998)=
A= ARIA| ARE o]&ste] 717HA| :LEX}(ﬁxed term contractors) ¥ A|ZHA| L&
ZHpart—time workers)?] 183} =% SX7} A (+)Q] Ao &2 Aow A5t
F=9o A AEE ARESE Boheim and Zweimiiller(2009) 9A| eX= IPALEX;
(temporary agency workers)?] H|&2 0|+ Zo2 BAsI¥Lt vhH, vj= &2 &
A% Houseman(200D) o= =2 A& =242 od22A 7|74 2232
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(short—term contract workers), A|ZFA| 22AF9] 11-80] WE Asl= ASE e}
Wk
et WA Sl ot wxe] mulE BT ANdTES 20l A8
Sapslo] 719jol 7Rk AFshe wxe] Welivoice) V0] WA ol ol
3 QJere |, TR S ol B HEE HolA MR 1ol ofulat
=

FS 17 FFRHoR AEsA] Pk w2t FA 2R oAL His &
A % S e welE 719 Aol ASHoR YT B 7Y =
29| 875 8B E FANAM YFEX] 7] Hsl AZHTE 2 wgatAe] 2
& =9 & odvh Wb, 29kl Welld uiate] Biv e 24 Hide] Y5
op7|d Zoleke 1719 Alo] Bulsity, exe 719 A9 AAoll dEe A
ShaAl HATE] vSo] S7kf RbEe &= Qlek FHH, eEehe Aol 7Nk

Z’l\__ =
ol B s 7“316}711 A 5 Q] gl fie AQHIA At b

B Aol mEREe] DgATt Ve 4 g 42E JFn =ERes
ol FESH, 14HHE AlEetsto] HWTV o2 o 4Yng 2 7

& A wIFel e ko] e Eofate
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7| 2 AR et A Qo= EXRAY, AR, A, =24
2 ARER 5 ot ARl sl wAdd o Qdrk 2Eu AREE]D A AR

(union bargaining model)ol|Al= AP E T<Edlsle] A& &2 A T8-S o
gk, WAl WAL gl =9t 2y ¢

e 242y 4 A & (right—to—manage model)} &-&A| 2k & (efficient bargaining
model)ol2tal qttt F HFPL FFHORE Ly kX2 58aYE, Y%l

olg=tgkE Ftths 7l 7lHke FaL QAR ALgadtolas Ak A%

B Aol % Booth(1995)9} Naylor(2003)2 #i1ste] 20| 1LENE 9 & g

Awe) waxp St} WA AGURRHE FALCR AWEE, Al ezl
283} 719 oleo] HS ISR 4 ol UEaEe Adshet), ol kxde] &
83} 719 ol el WAl wet /1EXs} RojHtt o|F Ao 1]
St et

o

m

w=argmax U(w,l)’x' " (1)

Uz 283, we Yv :
7h He e ber AR Y (% wol AE R FH, A AY 1 s
wo P AN =FT 4 St ole APL Yol it FeE olEth,
BRgRIo] ol FHistste &S AT Aol A= omIRith

[Figure 112 73 FHATFEZANA 73+ A shE clAlskL Aot [Figure 1]9] I0= =
Z9] ExPHZ M (indifference curve), Lp+v es5rl3A4oltt, e =27t AU =
b RS HE 2 RS W) ARl A3 183 43S, bi wxel 27
ST} eFARTHO] MoK AHOR S1A9] ol@S MeEkA P wr] B

Sjslele 18T AES Ueht, 2 o 07} 022 sde] oleTsig T
P el HH afolul, bl H7h 12 wxvh BACIN SHEel Askmonopoly
union) AR W] wtFFolth 0 < <1 A9 =AY G4l wet a2t b A
oo &9l =4 q I Al AdZyt 80| AAHEL EE AHodHdlnd ol #3H
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2 4 9ow dFT 18] tiFt =20 AH ATE, wE5ha30] o o3|
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wEsamA Aold gkl 4 ok, exo] REETE ol AYURLIL o
G50 Brig, QTah 18 P4t wEamA Ao YXs] v A 7k

T e THEE HasAQ] ARl Y 4 ok [Figure 119
IP7} 71949] Sola-3Aliso—profit curve)S WERHTER 3 wf, WAl= boflA] c& o]
SULEH ko] 885 V€ FE2R FABHEA 7YY oles SHAE 4 Ut
HI 2 bollA d= ol & B, 7199 ole2 ol &l MRS AdEolA ko &
0] S7FH Hol weE 243t d4de] 7hsditt
olgA & TS olF7] M= mEEda F9S deEit ozt 118
A= Foslior sh=tl, =APE dat 8= SAlO] WY APeR thRHA
Z0] 887119 ol@)o] AashA] M= 719 olg(=xo] a8)°] SIS 4=
© AEolA F4do] BREEN AL ZPshe BEo] ARt ols & 7YY &
[A1T exo) APl s ARolA, & A5t 1189 dHAYAlEe] =
ol FLT d=ollA dut a18o] AR H = oujolt), o]F A o® #HsHH

A1 (29} 2t

[*]

A

-

aU/al _ o/ ol
oU/ow  orn/ow

@)

A @) <) 13 we] PAVE EEHE o] AE WSk 13 we HIFe A2
_('3_

AFEAd(contract curve)E & ¢ ew, AlofRA Aol Be M2 veE edet
ol 2 4= Stk

[Figure 112 /&= FEIS] AlFAl AAE 3L Qi o] 4¢ FIatng
YR, eAb 2he] w2 A a1Ee] B des VRS ERIE 4 ok
AFEATOR ol At HH 23hde] dHsigle W V|elHlEe] SUBIER, k=

’ ] bl
| -$otshs Hage HolAl Hoh olufe] EEA Y FF UG FLsH
=22 98| 118o] 4T AoR o&35tcH(Naylor[2003]; Booth[1995]).
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[Figure 1] The Wage and Employment Level of a Unionized Firm
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Source: Naylor(2003), p.57; Booth(1995), p.128.

L5 2e AT o= Ao FE S22 189 HSkE 7HAE 4 Qo
T e xdo] kEAMdE SXIske] k5o SHARARE7FA|(value of marginal
product of labor)& #=QIthH F<=Q24-2 AFRF o] 5a Zlojth o] Ao+ kX9

QR Q) dFe] EtEE AL 8% Ao gt R 715ehEA] of o)
E}E} 82 FastA gAY 2318 S71E 4 Uth(Booth[1995]).
xE= ZRAE A9Ae) Bololg fuslel Aoz Als) ofele Buke &
220] tERA 710e] AIHOR I Fr}, oA wxvl AAHTRe] FAIHC
getdma a0 arARE $3ste] olg WA Siat el WA ),
Al A% A (collective voice)?] FahS 48¥strtar gt
ol2et %] 25750 FHHOT AgvihEl Yy PO ofof
25 Bl NRE aARFEe] 71deel haEe] fReio] AAd
Fo] Wol WA 7|4e AFAe L A 4 WP A, /G5 AFA)
2ol BEA3E §lo] wobkict, gk k2= AR FA Az A mE8st
ke AN 4= QAL k=28 FAE Sl AR 1He] tisbt e Ao m A2 41
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AL 52 B FEAS AP Aol Alard 4=l Al kAR 7H
FAEFF7E 25 AX LS olFoixithd Faesdel wivkE = Slt
(Freeman and Medoff[1984]).

ey =29 &F75E iAol Al 9 vA 18-S YSAIE Tk
SAl AL ]"4’ LxEom 2% AMAE ARAQ] FdeE A7
7F A3, AEAEe FAIRE U] vl F2ARE sfarstAL Aabdel ¢
o IEE viA|s717F ofglE = vk ok&E] =AY A& ZiAlsl
[7F ARAEA Arksg ol ApdS B fleiAe =e S
o] AlFE|ojoF & 4 Qth(Bennett and Kaufman[2007]).

ool ol Aol WAL Hele) HH, wrl YT YL S5 18 Pt
PP F 5 Y O olsfErh. webd olF FPHOE Teldt ko] nga

S BN FHS] QAL ARE B UFATIE Basiy sy

Ale7HA = F2AS] ARFEHE E2shA] ¥l k=20 MEaTE AU EH AN e
Z= AR HAEA FEARS dgof 27t e S vl 7hsAdel stk

719 B2 ge] fgo] 2 ol v S2AE 28 #elo] k. AtA
LEANE Aol WHeke 189 do] HAE i) o]&0] e Qi By
Fe 87T A 719E Aabdo] Ashl A BAIA FAE 4= 7] wolth
8] Fiex AMJRolA ke AtA SEARE L8 H I FR2Y S A5
Aog Fs) 7199 Fes A o Stk qhE, AAtA] ZEAE )]0 H]ﬂ%
A LRAE Y8t il Aielg die Sl AarA 2EARe] APHskE s
Aol =ohH, w2 8ol 52T 4= Qltk(Davis—Blake and Uzzi[1993]: Gramm

dlm

13 BRAE A et A0 2e, YIS Eashs 28YHE AYsh, 4
) DA uRTAS Asl WE 2EAR FoEr WAE 2Edt 2RAIel Aol
A ZEA, MR OISR A% TRE e 4 g B0, 123 AR w
o BAsok She WS BPR AR 2RAS SATRAL 15 24 2RAR
of 2RARI] B DRAE uaich HAPIEAL QTS APk DG AT AN
AEUAY QA P TARA, AR AT W ARE A - g Goime
A, DRAZ - ZEATYRE SAH0R AYST il wet 252 Qb S4ud 22, /M
Yol Qe Sasks by o 22A, 2EA gl AA A 49 Bz sk Qe
A2 R ETH A7 (2000)).

103



104

and Schnell[2001]; ©]®% - ZEHJ[2003]). Park and Kim(2007)& Fi=z AFIA|ol
AMEEE Fex ARJARIA A Bl HE] F2AF 7] deAA T w2 As EH
=, ole e ARIAIY B4 Y =A AEsh] Sl HIRArA 2EAPE
IAn] Aol 7]ojskal Q&= ofmleith

HIATH2] L2A A2 dEAle] Hlsf 223k gHEo] W, ol

of H5s Z1zbo] HAL SlAlel THEE Aol wim ZEAlor Al A9 Bololg £

efato] ol 71Ie Bt HESlk obge] thRie] xgele] FFHQ koAl
= uRFE 2EA0] §US 9A e & ok AFALS TS rew gt A
Foll A BAA dle] She Frsks v, ATAS DEIHAS FAORA
wRYF Ao @] A 4 oY) wiRelth wah AFAL AjHoz e 2E
272 el glo] ATA 915 wmal uAFAL] ot 2REAS AR 4
A3H02 Fold folo] W 4 gtk F, HIATA LEAL ko] 71T Aol
we gick wzo] 9= Aokgol uet o5 ojele ths) Z 21 s]uto] okt
B2(Shin[2005): Kim ef aL[2006]), A%H WoIAE AR $A5HA hxist

7] 5t AkdelA v LR2AE A5E 7Rs/do] st (Houseman[2001]), B+
A FEAO] exghgo] Axgt A AR} v Z2AY] =2THYE AolofA]
2RI = e} 20099 AAZElFRAIA BFAY] 27 RlES 17.4%°] ol&
o] whall, vAtAe] 2 F)ES 3.4%0 EASTHR-7EE(2009)).

53] HIRG2] Z2AF FolA e 148 HARS exgsol A viAE= 97t
wWol, FtA] w=xo] st 2Rz JfAate] HHeE FFReREA = 229 F
A BEAAE Zslelal BRRTE Aash] flsl AHHALg v 18 =9
4= Qe gAALE AREFAZE ohE 7P Lg B o] Zhste] ARS-AA)
o] wAlS Fstriete 7| wxrh Al EivEr A4 AREGA =x]
7Fo] ofolx] ofth wexo] ZIQRFAL o] fofof ofsf AR, AAHoR
718 2L FIR9 ot AAEA] b g g viAA] 2R AREY

A wze] 719 el EFE 4 gick HAL AL AR el ZHUsHAG G )
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HFAe] BAA0l w2 AT SelokE AToe WHSKE i U AL
el gk, 713 w7k o5 ofsjg 7ielstel A BAEA] U flo] e
wob ofel, TG MRl AR FHHE 2RI AGUA] o5 e
A 2Rk 1gdAIe AAl o] AGAA SARA FHL slushs 4

>~
2

gFo] Q17| wjEo]thJoint Committee for Abolition of Temporary Work[2004]; ©]A)
5 Sl2011), olefet 2Nste} 2B ol (UTE MATH ZRAY e
L2AEE oloj7ith, 20099 AATEATEAL] whEw, BHA A AT LEakel
e27FIES 5.2%AAR, AT & FEA RS ofRth W 2.7%, 4.0%° TR

73<£[2009)).

oM 71T ATFA o] wast 7] ofahS ZA5H] 913 ol HpAE
SR 2] el B oA A, WATA Tel2 A9 ek el
ofStE sl At TAle k=x2AE 799 v+ Q= ARt 7=
EAjeet, TSl S wo)dozs el Aol Bag AN uls
Fo gne s, grlHons ARael dxkelE gAY wxe] 24N
AZsHA S 4 UATHeEE - A-sHl[2003]). ol#gt
A2 Arpelo] A RFE 27108 WA Aukst Al

AE wABRL 2224 Adee 8 28 7|de] FEE s F= A
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H oTlo A Skt ot Yof|A] FL=3E 2005, 20079, 20099¢ AMAluIS B
A= 2 ARSI ARAAE Y2 sl E A AlLlS A=A} 3091 oA
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o] AQAeIN EES 2E5T FUT KRS gltom AA B4, 18 A, U4
A9 B, A 52 Ad o 2ARH ARl 3
asl

AReiAIsa L AtelRlet 7
0| TEATE LA AU YehE 2Ol k. obh 1 @77k

B AR oHom A e webd 67 d7el el wasl G 43
of MRS slolshs B TATH, 2 AT 2K WA 7, A
Wi BT B shEste] xo] o] Ukt Ak Belfics 9ol

= oM Y] AR tad 2] Wooden and Hawke(2000)E 5-8-3191t.

dep, = dep, 10y + Uy 18y + XyyBs + Zy 18, T v T €y 3)

ie= AAL = A, Us 252 &
Ape] e el Wls st AgiAle] AT
e fwﬂom

2hak "4%‘“"\5_—r dep, 1%
Z 2R (ordinary least squares)g ARESFgITH
SHH, =27t Bl E8of nlAe FE AT Bfole deps AA LE2A T
NN AR DAL A BF AATE VAT UE 5 10U v

A vEo g T EARYL v Z22AS ALSHA] = ARAIZF A A
L AL 7ekste] EHIRE (tobit model) S ARESFATEH

AR A ZEA S ARIAZE DA DEAKE W JFS A
2R, olo] EgEA eAT BU ARIANN TR ool 2EA, SAREA,

E4ngRe/EYEG 2RA, AL I 22A, AR/ g T4, 4§ TR,

Ze el GO AN, WA 2RAE KA 2R, BARE 2R,
sl 2RA, WATRA, ESGPA/SYET 224, AR/ 22A, At

3 A FAFLLL ARIAPEZALS ARSI 200249 o8| 2AL 20034, 20049 F 2] sid A
£ AAsg oy, dERE o] HiAIAF ol 2 HAl] o577 vkl whdste] 20059 AR R
S AW AR T Y ARy gEog 20079, 20099 F7F ZALE S8 chElTAl @)[2012)).

webs] 2 oA 20054, 20079, 20099 AEVRS BA jaro g ARG
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389 Z=AL 48 Z=AL e 22A] ez YEhfi]lth A A S2Aks A4
TEAL oA v HA Z2AF 5 ARFSte] FcE Mg BIAE 2EA =
AZEA, ERLEFH/SHET 224 A/ 8 ZEAY] des UEhSl
A, AYLE B 22A e LS B 2R 5 ARl Bt
<24 2 YERfI
277k sfgdel oA} 1A AT (fixed effects model)S 2-83to] AFIAS] Holx|
e 54S AT FASY HolE 4T 4 Qe Aotk ey A=Y A
H7F AL g3t W 0] A WS} winjste]l uA Ry Ag Al £EL
AE B F4E 4 k4 wEpd nAavE Aotk o
4l *}%*iﬂi} %Ed%l Ao EASS FAde =N WA ditt SHE dststaat
sk3ict

l

TAJAA] AR uFAYER 45, =2t IFAZEA 7Fe] WS 3Hinteraction
), SRS vlstel w51l i oL o, Bl Aot
wab] 9iet rEAA S luz} e 2 o) sEYoI e e
SR @ AGARCEA - 21e - AT, © AU1A 9 A £ © 3 3

A5 AW, © 22A T © B4 D O, © 924 59 29 G408 1Y
S AARAE WA 4 A A BEOR Hole uE 12 FI, 22A) A
Aol AEE WA FeAu ARE Aled2 b1 IAAY iSRRI ¢ e B

S 008 £9)
AR o, TERARA] of

Ol *PZo}ﬂ# LA A A S ek BEAGEE Ao et ﬂqm
ol FAZE UL EAe} mp kxR Aero] g A

4 dF 2, FdgHsrt Xﬁﬂiix} o] diezighd of A 3)S 4% A, =52 455 UE
= ®W0] 2AAISE 0,.0802] HHH, BEOAE= 0.135%00h
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= A, AlFtdolAY A A QfE AJAILTE At L85 SEARE
oS3l sfalke FEAE S7FsEA o AlA|skE ko] vhito] AgkdE 4= Qlth
(Blanchflower et al, 1991]) S FIEiEAITE F2A] Sstell dFaede Al
St Aol AlRiE 7 ]7‘4?(‘7“ XHQ-Oﬂ ot :Lix}—‘] ARl A& 4 ek
P S A7 o
ol H8++4 &85 53l ‘3_3115'\]39—] Oﬂ/\éo] 7}§]rﬂj 0174317} A3 = Slok,
7192 v AHA BlES ST doll diel 224 F4E olEo] ¥ 7hsAdol =tk

3, e =X R} 18 g3 =F 85l 183 H 9] EAA(simultaneity)<
aesto] A HPHpETE Aol gF 7] o], & 24d Ao AwE ARSI & A
T WAk =x27F WA 2R 4 B HIS, A8t RS bt Al 9]
HFo] 9= & 5= U=A A7 ]‘:ﬂ, Hoz AR 7 S5 =z Ao 38
gk Qg AlgS SHsI7E dste] kx2rt AAY FEo] =2 4 3l3l(Schnabel
[2003]), aL-&o] FHAIAQ] B4 HISo] S5 A8to] gt Hijo] o] kx7}
WAL ZEo] W2 o QU webA gk A o] 9] AMRIA et B E7E 17]9)
ez i ARl =28 7he/d IEshttal il ke i Hpo] AIXE A
FH S 7] SAARE shleh 1Eal o] Jeo] kvt Sl Wl 25 el
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AEs HuA} sh3iet,
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£ gofsta ek &, A )9 AHSE Vel ® k=20 deo| AX(selection on
observables)=|3& ZCE Hi= 7/30113}. T W FEeR Qlgh HOf(omitted
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dep, 1 = dep, _ 50, + U6y + X 05 + Z;y0y + v tey 4 (4)

A (3 thzste] 4] @Al HERS depo] Aol T 7] o] HOR, 20
L depts 2AHOR B 7] oHoR wARch I3 Ueh 29 AHE B 7]
0ol g,00h 1k 59} mEE U 2,9 5,7F 0oleke el 712 %u} w7}

KO 3O

AYE] Ao Sz ARG Z, 9 BAS xM ezt A O] depo] iz AL
Ao] dept Aolato] & 7ke] Aolrh Awwiem FEa| AWHA e A of
A9 A QoI 24 o] Haks A luq Aol Eio] i ARIA| oy

Sz AJAAS) TR dep 201 FHol7] uho] 1go) dfet ol Jarie el
L 3 2 g} Wl SIEIR AF7H0] 71 grect kel Sabel ¢4
Z2EE 7 o] #rfal & 4= Itk(Imbens and Wooldridge[2009]).

A%e 24 dol For FHEAE Agelslct AdAae) ERe A
A 28R WA HaS FEOE, BUG AL B g Addel A w4
£ 5271 ol 2 vleR 2ARERIT o]t AR Sol S IHskA| et A
2] A 94“01 A ez e oiskA] RSkl diqtit Aol A =
29| Al met #9-d AR —?—34%13}. ERE A BEeAE T ARIAPL
ZAb] A&EH o2 2ofsh= AR £A4S 7otste] a8 9l 42X](efficient standard
errors) S T-817] 938, T AFIA 7+ Qj}z‘;}% Eolal ARAE ek} 7ho)l= AF
AT e AT S84 2EAR ALtsi.
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(Table 1) Descriptive Statistics by Union Status

Vear Variable Union in 2005 |No union in 2005
Mean (S.D.) Mean (S.D.)
worker 916.15(1744.05) | 322.70(753.88)
irregular worker—worker ratio 16.57(18.54) 16.03(23. 58)
short—term and part—time worker—worker ratio 8.38(13.35) 11.05(20.19)
agent temporary and outsourced worker—worker ratio 8.19(13.63) 499(1296)
single establishment 0.40(0.49) 0.66(0.48)
headquarters 0.70(0.46) 0.90(0.31)
establishment age 29 27(1 7.29) 17.34(13.44)
competition above average 91(0.29) 0.96(0.21)
demand above average O 66(0 47) 0.73(0.45)
performance—based pay 0.49(0.50) 0.47(0.50)
manufacturing 0.39(0.49) O 46(0 50)
electricity 0.03(0.16) 01(0.11)
2007 construction 0.03(0.16) O 07(0 26)
wholesale - retall 0.05(0.21) 0.07(0.26)
transportation 0.18(0.39) 0.03(0.17)
accommodation * food 0.02(0.15) 0.02(0.13)
information 0.04(0.20) 0.05(0.22)
industry finance 0.06(0.23) 0.03(0.18)
real estate 0.00(0.05) 0.00(0.07)
science O OA(O 20) 0.06(0.24)
faciity management 01(0.11) 0.07(0.25)
public O OO( 05)
education 0.04(0.21) 0,03(0,1 8)
medicine 0.07(0.26) 0.06(0.23)
art O 02( 5) 0.00(0.07)
repair 01(0.09) 0.03(0.16)
union age 6 95(1 0.64) -
frm—employee relation above average 097( 7) 1.00(0.07)
regular worker job protection 18(0.38) 0.10(0.31
short—term/part—time qualified for membership O 14(0.34)
labor productivity above average 0.84(0.36) 0.91(0.29)
grievance procedure in unionized 0.72(0.45) B
establishment
grievance procedure in non—unionized
2005 establishment - 0.55(0.50)
Employees @ intervention in management plans 30.61(46.13) 22.93(42. 07)
collective @ intervention in new machine purchases 23.69(42 56) 22.06(41.50)
Voice @ intervention in work process changes 26.83(44.36) 26,56(44 20)
@ intervention in training provision 32.70(46.96) 31.79(46.60)
® interyention in split-up or subcontract 30.61(46.13) 15.38(36.11)
decisions
® interyention in employment adjustment 56.60(49.61) 23.22(42.26)
decisions
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(0)E2 Wl FAA g uFAHEa f, =20k AFAHEAL 11 w3
APAA] A7l et 2R o, ARIAl 2ol rﬂﬁ& TEAY] folpii) kX
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(Table 2) The Effect of Trade Union on Employment
(1) @ ®) () ()
lag._logiworker) 0.760*** 0.759™** 0.751™** 0.759*** 0.749™**
- (0.031) (0.031) (0.031) (0.031) (0.031)
0.123*** 0.128™** 0.091** 0.121%** 0.088*
lag_union
(0.042) (0.041) (0.046) (0.041) (0.050)
lag_union age 0.005** 0.005** 0.005** 0.005** 0.005**
- (0.002) (0.002) (0.002) (0.002) (0.002)
single esiablshment -0.040 —0.041 —0.041 -0.042 -0.043
(0.051) (0.051) (0.051) (0.051) (0.051)
establishment age -0.000 -0.000 -0.000 -0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001)
headauarters -0.027 —-0.026 -0.020 -0.024 —-0.022
(0.059) (0.059) (0.060) (0.059) (0.060)
competiion above average 0022 0,022 0017 0023 0,026
(0.033) (0.033) (0.034) (0.033) (0.034)
demand above average 0.053** 0.052** 0.054** 0.051** 0.051**
(0.023) (0.023 (0.024) (0.024) (0.023)
performance_based pay 0.037 0.037 0.033 0.036 0.029
- (0.029) (0.029) (0.029) (0.030) (0.030)
lag_firm—employee relation above average 0064 0070 0070 0044
- (0.078) (0.083) 0.077) (0.081)
lag_regular worker job protection 0020 0021 0017
- (0.034) (0.034) (0.035)
lag_short-term/part—time qualified for 0.031 0.031 0.034
membership (0.049) (0.049) (0.048)
0.056™* 0.056™
lag_grievance procedure 0.028) (0.028)
lag_(union*grievance procedure) 0035 0.034
(0.046) (0.045)
lag_labor productivity above average 0027 0031
- (0.033) (0.033)
lag_@ intervention in management plans 0029
(0.046)
¥
lag_@ intervention in new machine purchases (8 gfg)

) 0.076*
lag_@ intervention in work process changes 0.045)
lag_@ intervention in training provision (8 Oofoo)
lag_® intervention in spli-up or subcontract 0019
decisions (0.039)
lag_® intervention in employment adjustment -0.014
decisions (0.039)
lag_(union+®) —0.091

(0.057)

lag_(union*@) «S ggj
P -0.152**

lag_(union+®3) (0.063)

lag_(union+@) 0.046

| (0.055)

o) -0.018

lag_(union®) (0.061)
ok

lag_(union+®) ((%5047)

R-squared 0.736 0.736 0.737 0.736 0.739

# of observations 2,383
Note: 1) Also included in all regressions are dummy variables for industries in 15 categories and year 2007.

2) Significance levels: * 10%, ** 5%, *** 1%, Standard errors in parentheses.
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(Table 3) Trade Union and Employment: Test on the Comparability between Unionized and
Non—unionized Firms

(1) @ @3 (4) ()

0.827* 0.827*** 0.821*** 0.827*** 0.820***
lag2._loglworker) (0.055) (0.055) (0.054) (0.055) (0.054)
union 0.074 0.074 0.086 0.072 0.122
(0.083) (0.083) (0.076) (0.084) (0.091)
union age 0.003 0.003 0.002 0.003 0.003
(0.003) (0.003) (0.003) (0.003) (0.003)

single establishment —0.288** —0.288** —0,287** —0,287*%* —-0.296**
(0.066) (0.066) (0.066) (0.066) (0.068)
esiablshment age 0.000 0.000 0.001 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001)

0.196™** 0.195*** 0.205*** 0.195*** 0.204***
headaquarters (0.066) (0.066) (0065) (0.066) (0.065)
compeiion above average 0.055 0.054 0.060 0.055 0.036
° 9 (0.085) (0.086) 0.087) (0.086) (0.083)
0.046 0.047 0.045 0.047 0.047
demand above average (0.040) (0.040) (0.040) (0.040) (0.039)
erormance based oa 0.070* 0.070* 0.056 0.070* 0.056
P -Desed pay (0.038) (0.038) (0.040) (0.039) (0.041)
) -0.126 -0.123 -0.128 -0.102
firm—employee relation above average (0.124) (0.134) (0.431) (0.152)
) -0.003 0.005 —-0.004
regular worker job protection (0.063) (0.067) 0.066)
short—term/part—time qualified for 0.016 0013 0.035
membership (0.061) (0.060) (0.055)

3

grievance procedure (8 85826) (8 35725)
) -0.042 —-0.003
union#grievance procedure (0.076) 0.076)
labor productivity above average (g g%)) (75) (?;g)
~ 0.120
@ intervention in management plans 0.079)
@ intervention in new machine purchases (75) S (?63)
@ intervention in work process changes (7(5) %7 f)

Kok
@ intervention in training provision (OO Oﬁ?)
® intervention in split-up or subcontract -0.160
decisions 0.114)
® intervention in employment adjustment 0.034
decisions (0.070)
o -0.140
union*® 0.109)
A 0,087
union*@ (0.136)
union*@ (OO _i%g)

_ ok
union+@ ((g) ‘123753)
union*® (8 '20123
union+® (75) (?;175)
R—squared 0.786 0.786 0.787 0.786 0.792

# of observations 952

Note: 1) Also included in all regressions are dummy variables for industries in 15 categories.
2) Significance levels: * 10%, ** 5%, *** 1%. Standard errors in parentheses.

116 BEERRISEHTS /2013, v. 35, n. 4
KDI Journal of Economic Policy



AEE7] A ez ARAIL] 318 Z327) Fle ARIAY] 218 R A FA] ot
29t 180] JIHAES A ()0l sl 8 = Y= AR webA (Table 2)
of B =29 VAT AINE AA ko] Ao} glEo] Rl ARIA v flx
2 AMGAIY] AL{EE FAIE Ul 2o R HO(bias)7t WAEO U & 4 QUehT

N

=

Lt HIE2 22X} 8IS0 et =2 Fg

e A F22F T Qo Bl BlEe] 4 € ¢ vk =27 V1Y
o] AAHE FeA7IA] gomiA TR AT i SERA SXE ek,
et 7]do] Aol Ad=aQl A= 7Hdste] E-44Ql A9E FEAY Ae=
qgsrea Zolgol Amslolof gk, elzolA AR W x FHLe et
G AN 2RAR, wxe 2R REAES 2uehe AdFH B
A&Hoz ABe) A Z1de) AT e BAsAG BEe 4 ek v,
ezl 243p) of2ie AT viZo] S B9 wzo] AlEo] ofslE AL 22
Slo] ulgTH ol M Sl ek

(Table 0yt WIATA wZo] ol wxe] ATE Edmgon 24y ¥ e
HPEE Hd o2 &= Aejo| A ZF Ha=9] SHA| & marginal effect)E 3+ A3E LE}

Wik (DR (671 NeE 27k WAL (Table 29 FUsl

WA ()2e A, ez} g o wRTEel gl 2.9% S7Ihon
o Qe BAMoR fofsiA glob wxe] Eab} uld QR Ao FHEUL

@@olle F7H o2 mARIA L] $34dE dUeR Yoloy $AHCR FolshA|
°}°*E} B)Bollrles Bt TRATE B el olfR SaEA] Gethe WAl Sl

38l

AR WA ZEATE 2o 7RI A0l Al ARE A
|, 94 FAHCR folshA] oot HhH, kR $R= oHs| SAFoR {5t

A" ARIAOIA = B2 vIgo] 2.9%p Fsthe Ao ST
@) Ee AFAEA} g, ez Gu)o} aFA AL v 7He] wEeks F7I%E 4

7 wxo] gANAT F HHA DEA] ZIA FE NEATANES Belsb] s depS B
A 2R thpEdgoR Waslel 2Ag Frion Ayt et ek AdAlsl g
%) 2@} 47} vz HYEY] HolE Rz ARl vs) 23.2~38.7% & AOR eht f
% Aedaleh Faez A 1 olefdt Rolt 7]9Isle welo] siebElx] gk gk Hra it 4o
tfet w=zo] g3F oA Haks] 2AE 2 o}

d

4

"7



118

slolek s AP 2BARN I} EAE Aol W 28l 170
A, Sk AQANH] MEH AL AT T8 0.2%p(1. T%p—19%p)
S S Mol of2e ot A 8 o) AR P82 40 45

o fez *}%‘XJIOH HE M3 HIFOl ST kel el oSt 4 ol

HeA 7\ee) HATA AL Sef S3le] Asisls azu}. o, oz
S R B e R R
S Aol AN A A1 Al 9B A S AT o
2 St ) TRt So® BerE B3k mxsh AAEe] X g A9l ug
FA FS 2SO 2R e HASHe Mo FAL BasAy, of A
Azl Fohs GHS WNT 4 @b AoE ARE

(5)FeAE ()8e] A EA B W hal FEUA o] =FAse] B

O FAUA ARE FAIFR O FAXCR FOSHA] ¥kt

o2 (6) B2 (5)E 2] Ao E%Xﬁqﬂx} oju], e} A e ElAt 2
o] wEd}, Zh ARbe] digt ZE2A] Tide<E, k2ot AR ey neds 7t
=dl. 2249 s =2 A7 E Uiokﬂ TAXCRE FosHA] Fu= &
gk = ok P e, Flex ARAAPIA S DFAEA), ez AFGAlA
VEXH AR = HAFE] 8-S 287 4, 4%p, 1.8%p, —0.2%p(1.8%p—2.0%p) HI}A]7
© AoE YEiy (4)33 FAHHer SUT S HoFih

71 9] Wge FHASE A 'SH Hu, A7)0 224 a7 B, S UIdds

vt 28 vleo] w2 Jlom FAEY TR EARIAY ARIAIS] £ 7

=

7ro] %% A ulEo] Wokeh S, A% - 452002049k o], Aty
AE] P

B

-

_o|£
2

AE Sgaks AAANA 1FTFA vlZo] A ekite, ol Al Ztel Auey

g 7F 3RO ALY of

2ol 7]9je] APRHY GANS FolALt AANE WA Bh BHolek vl
4 ZeAg sely)7h golst o B,

ole] :0l8 FHH MU, wxo] FAL HATA HlES ol AR FAH

of EA P ARl DEHE AL S ) 0 g vlgo] F7ksH

EEEFIRASE T3S /2013, v. 35, n. 4
KDI Journal of Economic Policy



(Table 4) The Effect of Trade Union on the Proportion of Irregular Workers (Marginal Effects)

(1) @ @) (4) (5) 6)
0 procoriion of ieauar workers 0.230*** 0.230*** 0.229*** 0.227** 0.229** 0.226***
9-prop uar w (0.020) (0.020) (0.020) (0.020) (0.020) (0019)
laq Union 0.029*** 0.030%** 0.029*** 0.040** 0.028** 0.044***
- (0.010) (0.010) (0011) (0.015) (0011) (0016)
g union age 0.000 0.000 0.000 0.000 0.000 0.000
g-unon & (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
single esiablishment -0.011 -0.011 -0.011 -0.009 -0.011 -0.009
d (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
establishment age -0.000* -0.000* -0.000* -0.000* -0.000* —-0.000*
9 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
headauarters —0.032%** —-0.031%* -0.031** —0.032%** -0.031** —0.033***
q 0012) (0012) (0012) 0012) (0012) (0013)
comoetiion above average -0.003 -0.003 -0.003 -0.004 -0.004 -0.003
P 9 0.011) (0.011) (0.011) 0.011) (0.011) (0.011)
demand above average 0.000 0.000 0.000 0.000 0.000 0.000
o (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
criommance based pa 0.014** 0.014** 0.014** 0.013** 0.015** 0.014**
P -based pay (0.007) (0.007) (0.007) 0.007) (0.007) (0.007)
lag_firm—employee relation above 0.019 0.021 0.019 0.021 0.018
average (0.016) (0.016) 0.016) (0.016) (0.017)
} -0.003 -0.003 -0.002 -0.002
lag_regular worker job protection 0010) 0010) 0010) (0.010)
lag_short—term/part—time qualified for 0.008 0.008 0.007 0.006
membership (0.011) (0.011) (0.011) (0.011)
0.017** 0.018**
lag_grievance procedure (0.007) 0.007)
) -0.019* —-0.020*
lag_(union#grievance procedure) 0011) ©0011)
) -0.007 -0.008
lag_labor productivity above average 0.010) 0010)
lag_(@ intervention in management -0.007
plans (0.010)
lag_@ intervention in new machine -0.001
purchases (0.012)
lag_@ intervention in work process 0.003
changes (0.012)
lag_@ intervention in training (0.004)
provision (0.010)
lag_® intervention in split-up or 0.004
subcontract decisions (0.011)
lag_® intervention in employment -0.008
adjusiment_decisions (0.009)
. ~0.002
lag_(union+®) 0017)
lag_(union+@) (7(? (5)22 12)
. -0.005
lag_(union+@d) (0.021)
. 0.005
lag_(union+@) (0.017)
lag_(union®) (C()) (;)1079)
lag_(union+®) ((? (;)10 38)
McFadden's pseudo R—squared 0.376 0.377 0.377 0.382 0.378 0.387
# of observations 2,383

Note: 1) Also included in all regressions are dummy variables for industries in 15 categories and year 2007.
2) Significance levels: * 10%, ** 5%, *** 1%, Standard errors in parentheses.



(Table 5) Trade Union and the Proportion of Irregular Workers: Test on the Comparability
between Unionized and Non—unionized Firms (Marginal Effects)

() @ ®) ) Q) (6)
0.310%** 0.310*** 0.309*** 0.310%** 0.309*** 0311
lag2_proportion of irregular workers (0.030) 0.030) (0.030) 0.030) (0.030) 0.030)
union -0.006 -0.006 -0.007 -0.012 -0.007 -0.006
(0.016) 0.016) (0.017) (0.018) (0.017) 0.019)
union age 0.001 0.001 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
single establishment —0.040™* -0.040™ —0.040™* -0.039™* —0.040™* —0.040™*
(0.018) 0.018) (0.018) 0.018) (0.018) (0.018)
esiablshment age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
-0.011 -0.010 -0.009 -0.008 -0.009 -0.008
headguarters (0.021) (0.021) (0.021) (0.021) (0.021) (0.021)
competition above average 0.009 0.009 0.011 0.011 0.011 0.009
(0.017) (0017) (0.017) 0.017) (0.017) (0.018)
0.017 0.016 0.016 0.016 0.016 0.018
demand above average (0013) (0013) (0.013) (0013) (0.013) (0013)
performance. based pay 0.020** 0.020** 0.022** 0.019* 0.022** 0.019*
- (0.010) 0.010) (0.010) (0.010) (0.010) (0.010)
) 0.100*** 0.100*** 0.102*** 0.101** 0.101%
firm—employee relation above average (0.023) (0.023) 0.023) (0.023) (0.023)
) —-0.009 -0012 —-0.009 -0.009
regular worker job protection 0015) 0015) 0015) 0015)
short—term/part-time qualfied for 0.020 0.021 0.020 0.025
membership (0.019) (0.019) (0.019) (0.020)
grievance procedure (8 &OS (8 &OS
) 0.009 0.013
union#grievance procedure ©0021) 0022)
labor productivity above average (g &O 57) (7(? &O;
. 0.041
@ intervention in management plans 0.028)
@ intervention in new machine -0.030
purchases (0.024)
@ intervention in work process -0.042*
changes (0.022)
) . 0.031
@ intervention in training provision (0.022)
® intervention in split-up or -0.011
subcontract decisions (0.023)
® intervention in employment 0.011
adjusiment_decisions 0.019)
o -0.027
union*® 0.026)
A 0.025
union*@ (0,040)
union*@ (OO &576)
union+@ (78 822 S
union«® (700 (?S?S
union+® (7(? 822 3
McFadden's pseudo R—squared 0.462 0.465 0.467 0.468 0.467 0.489
# of observations 952

Note: 1) Also included in all regressions are dummy variables for industries in 15 categories.
2) Significance levels: * 10%, ** 5%, *** 1%. Standard errors in parentheses.
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(Table 6) The Effect of Trade Union
Workers (Marginal Effects)

on the Proportion of Short—term

and Part—time

() @ @3 (4) (5) (6)

lag_proportion of short—term/part-time| 0.206** 0.206** 0.204*** 0.203** 0.204*** 0.203***
workers (0.020) (0.020) (0.020) (0.020) (0.020) (0.019)
lag union 0.004 0.005 -0.000 0.007 —0.001 0.009
< (0.008) (0.008) (0.009) 0.011) (0.009) (0.013)
0.001 0.001 0.001* 0.001* 0.001* 0.001*
lag_union age (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
single establishment -0.011 -0.011 -0.012 -0.011 -0.012 -0.010
J (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
establshment age -0.000* -0.000* -0,000* -0.000* -0.000* -0.000*
d (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
-0.012 -0.011 -0.011 -0.012 -0.011 -0.012
headaquarters (0.009) (0.009) (0.009) 0009) (0.009) (0.009)
compeiion above average -0.010 -0.010 -0.009 -0.009 -0.010 -0.010
P d (0.009) (0.009) (0.009) (0.009) (0.009) (0.010)
0.004 0.003 0.003 0.003 0.003 0.004
demand above average (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
erormance based oa 0.007 0.007 0.007 0.006 0.007 0.007
P -oased by (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
lag_firm—employee relation above 0.011 0.017 0.016 0.018 0.016
average (0.013) (0.012) 0.013) (0.012) (0.013)
. 0.001 0.000 0.001 0.001
lag_regular worker job protection 0.008) (0.008) 0.008) 0.008)

lag_short—term/part—time  qualiiied 0.024** 0.024** 0.022** 0.021**
for membership (0.010) (0.010) (0.010) (0.010)
lag_grievance procedure (OO (%)68) (8 8869)
) -0.012 -0.013
lag_(union+grievance procedure) 0.010) 0010)
) -0.010 -0.010
lag_labor productivity above average 0.008) 0.008)
lag_@ intervention in management -0.009
plans (0.009)
lag_@ intervention in new machine 0.002
purchases (0.010)
lag_@® intervention in work process 0.004
changes (0.010)
lag_@ intervention in training 0.005
provision (0.008)
lag_® intervention in split-up or -0.005
subcontract decisions (0.009)
lag_® intervention in employment -0.002
adjusiment_decisions (0.008)
lag_(union=(®) (7(? OO? AZ)
_ ~0014
lag_(union@) 0019)
lag_(union+@) (OO 002006)
lag_(union+@) (78 &O g)
lag_(union+®) (OO .(5)1169)
lag_(union+®) (7(? &O ﬁ)
McFadden's pseudo R—squared 0.328 0.328 0.331 0.333 0.332 0.338

# of observations 2,383

Note: 1) Also included in all regressions are dummy variables for industries in 15 categories and year 2007.
2) Significance levels: * 10%, ** 5%, *** 1%. Standard errors in parentheses.



(Table 7) Trade Union and the Proportion of Short—term and Part—time Workers: Test on
the Comparability between Unionized and Non—unionized Firms (Marginal Effects)

() @) €] ) Q) 6)
lag2_proportion of short-term/part—time| 0.250%** 0.250%** 0.250%* 0.252%** 0.250%** 0.252%**
workers (0.035) (0.035) (0.034) (0.033) (0.034) (0.033)
union -0.019 -0.019 -0.020 —-0.026* -0.020 -0.022
0.013) 0.013) 0.014) (0.014) 0.014) 0.015)
union age 0.001 0.001 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
single establishment —-0.034** —-0.034** —0.034** —-0.035™* —-0.035™* —0.037**
o (0.016) 0.016) 0.016) (0.016) 0.016) 0.016)
esiablshment age -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
-0.001 -0.000 0.001 0.001 0.001 0.003
headguarters (0017) (0017) 0017) (0.017) 0017) 0017)
compeiion above average -0.005 -0.004 —-0.001 —0.001 —0.001 —0.001
° 9 (0015) (0.015) 0.015) (0014) 0.015) 0.015)
0.012 0.011 0.011 0.012 0.012 0014
demand above average (0011) (0011) (0011) (0.011) (0011) (0011)
performance_based pay 0.004 0.004 0.006 0.008 0.007 0.008
- (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
) 0.078*** 0.078*** 0.079*** 0.083*** 0.085***
firm—employee relation above average (0.019) (0.019) (0.019) (0.019) (0.019)
) -0.021* -0.021* —-0.020 -0.023*
regular worker job protection 0013) 0013) 0013) 0012)
short—term/part-time qualified for 0.032* 0.032* 0.032* 0.031*
membership 0.017) (0.017) 0.017) 0.017)
grievance procedure (78 '&112) ZC()) gﬂﬁ)
] 0.019 0.023
union#grievance procedure 0018) 0019)
labor productivity above average ?(? &25) ?(? gﬂj
PN 0.049*
@ intervention in management plans 0.027)
@ intervention in new machine -0.025
purchases (0.021)
@ intervention in work process -0.020
changes (0.021)
@ intervention in training provision (OO OO? g)
® intervention in split-up or -0.021
subcontract decisions 0.017)
® intervention in employment 0.028
adjustment_decisions 0.017)
o -0.033
union*® 0.021)
A 0020
union*@ (0.034)
o
union+@ ZC()) ggg)
union*® (OO 8;{95)
union+® ?(? '&25)
McFadden's pseudo R-squared 0.384 0.386 0.395 0.399 0.399 0.423
# of observations 952

Note: 1) Also included in all regressions are dummy variables for industries in 15 categories.
2) Significance levels: * 10%, ** 5%, *** 1%. Standard errors in parentheses.
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(Table 8) The Effect of Trade Union on the Proportion of Agent Temporary and Outsourced
Workers (Marginal Effects)

(1) @ @3) (@ (5) (6)

lag_proportion of agent temporary/ 0.169%** 0.169%* 0.169%* 0.166** 0.169** 0.163***
outsourced workers (0.018) 0.017) (0.017) 0.017) 0.017) (0.017)

lag_urion 0.036*** 0.038** 0.043* 0.048*** 0.043*** 0.043***
- (0.008) (0.008) (0.009) 0.014) (0.009) (0.014)
lag_union age -0.000 -0.000 -0.000 -0.000 -0.000 -0,000*
- (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
sindle establishment -0.006 —-0.006 —-0.005 -0.004 —-0.005 -0.004
9 (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
eslablshment ade 0.000 0.000 0.000 0.000 0.000 0.000
9 (0.000) (0.000) (0.000) (0.000) 0.000) (0.000)

-0,025*** —0.024** -0.025** —0.024*** -0.025"** -0,026™*
headaquarters (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
competiion above average 0.015*% 0.014 0.014 0014 0.014 0016
° 9 (0.009) (0.009) (0.009) 0.009) 0.009) (0.009)
-0.003 -0.003 -0.003 -0.003 -0.003 -0.004
demand above average (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

erformance based pa 0.015%* 0.015%* 0.015%* 0.014*** 0.015%* 0.015%*
P -oased by (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
lag_firm—employee relation above 0.019 0.017 0.016 0.017 0.016
average (0.013) (0.013) (0.013) (0.013) (0.013)
| : -0.007 -0.007 -0.007 -0.006
lag_regular worker job protection (0.006) (0.006) (0.006) 0.006)
lag_short-term/part—time  qualified for -0.013 -0.013 -0.013 -0.013
membership (0.009) (0.008) (0.009) (0.008)

Fkk Fkk
lag_grievance procedure (8 (%57) (8 (%57)

) -0.009 -0.010
lag_(union#grievance procedure) (0.008) 0.008)
lag_labor productivity above average «g) (%)e;) (g (%)g)
lag_@ intervention in management 0.000
plans (0.009)
lag_@ intervention in new machine -0.003
purchases (0.010)
lag_@ intervention in work process -0.007
changes (0.010)
lag_@ intervention in training provision (OO (?(?S)
lag_® intervention in split-up or 0.018*
subcontract decisions (0.010)
lag_® intervention in employment -0.013**
adjustment_decisions (0.007)
lag_(union+®) (OO (3022)

- —0.001
lag_(union@) 0013)
lag_(union=@®) (OO &05
lag_(union+@) (8 OOJ 5

_ *
lag_(union+®) (OO (;)(;935)
Fk
lag_(union+®) (OO &28
McFadden's pseudo R-squared 0.356 0.358 0.360 0.371 0.360 0.381
# of observations 2,383

Note: 1) Also included in all regressions are dummy variables for industries in 15 categories and year 2007.
?2) Significance levels: * 10%, ** 5%, *** 1%, Standard errors in parentheses.
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(Table 9) Trade Union and the Proportion of Agent Temporary and Outsourced Workers: Test
on the Comparability between Unionized and Non—unionized Firms (Marginal Effects)

() @ ®) ) (5) (6)
lag2_proportion of agent temporary/ 0.197** 0.197** 0.198** 0.201%** 0.197%* 0.187***
outsourced workers (0.027) (0.026) (0.026) (0.026) (0.026) (0.024)
union 0.025** 0.025** 0.021* 0.030** 0.021** 0.036***
0.011) 0.011) (0.011) (0.014) (0.011) (0.014)
union age 0.000 0.000 0.000 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.000) (0.000) (0.000)
single establishment -0.012 -0.013 -0.012 -0.009 -0.012 -0.008

o (011) 0011) (0.010) 0.010) 0.010) (0.009)

esiablshment age -0.000 -0.000 -0.000 -0.000 -0.000 -0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

-0.019 -0.018 -0.019 -0.016 -0.018 -0.017

headguarters (0013) 0013) (0.013) (0012) (0013) 0012)

compeiion above average 0.022* 0.022* 0.021 0.020 0.021* 0018

° 9 (0013) 0013) (0013) (0014) (0013) (0013)

0012* 0.012* 0011 0010 0.011 0.009

demand above average (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
performance_based pay 0.020** 0.021*** 0.020*** 0.013* 0.019** 0.014**

- (0.008) (0.008) (0.008) (0.007) (0.008) (0.007)

) 0.034** 0.030** 0.028* 0.024 0019

firm—employee relation above average (0.016) (0.015) 0.015) (0.016) (0.016)

’ 0.020* 0.019* 0.019* 0.022*

regular worker job protection 0011) ©0011) ©0011) 0011)

short—term/part—time qualified for 0.003 0.002 0.003 0.008

membership (0.012) (0.011) (0.011) (0.012)
Fokk Fokk

grievance procedure (8 &322) (8 '81311)

. ~0021* ~0021*
union#grievance procedure 0012) ©011)
labor productivity above average (é) ,&WS ((? '&5
~ —0.011
@ intervention in management plans 0014)
@ intervention in new machine -0.025*
purchases (0.015)
@ intervention in work process -0.002
changes (0.017)

P’
@ intervention in training provision (OO 8125)
® intervention in split-up or 0.012
subcontract decisions (0.017)
® intervention in employment —-0.024*
adjusiment decisions (0.013)

o 0.011
union*® (0.020)

A 0021
union*@ (0.027)
union*@ (OO 002033)

| ok
union+@ (C()) glzg)
union«® (700 &252)
union+® ((? gzzg
X -0.000
McFadden’s pseudo R-squared 0.369 0.370 0.377 0.406 0.380 (0.000)
# of observations 952

Note: 1) Also included in all regressions are dummy variables for industries in 15 categories.

?2) Significance levels: * 10%, ** 5%, *** 1%, Standard errors in parentheses.
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