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ABSTRACT

This paper reviews the problems and potential benefits of integrating personality psychology
into economics. Economists have much to learn from and contribute to personality psychology.
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What can economists learn from and contribute to personality psychology? What
do we learn from personality psychology? Personality traits predict many
behaviors —sometimes with the same or greater strength as conventional cognitive
traits. Personality psychology considers a wider array of actions than are usually
considered by economists and enlarges the economist’s way to describe and model
the world. Personality traits are not set in stone. They change over the life cycle. They
are a possible avenue for policy intervention.

Personality psychologists lack precise models. Economics provides a clear
framework for recasting the field. Economics now plays an important role in
clarifying the concepts and empirical content of psychology. More precise models
reveal basic identification problems that plague measurement in psychology. At an
empirical level, “cognitive” and “noncognitive” traits are not easily separated.

Moreover, personality psychologists typically present correlations and not causal
relationships. Many contemporaneously measured relationships suffer from the
problem of reverse causality. Economists can apply their tools to define and estimate
causal mechanisms. In addition, psychological measures have substantial
measurement error. Econometric tools account for measurement error, and doing so
makes a difference. Economists formulate and estimate mechanisms of investment—
how traits can be changed for the better.

There are major challenges in integrating personality psychology and economics.
Economists need to link the traits of psychology with the preferences, constraints
and expectation mechanisms of economics. We need to develop rigorous methods
for analyzing causal relationships in both fields. We also need to develop a common
language and a common framework to promote interdisciplinary exchange.

There is a danger in assuming that basic questions of content and identification
have been answered by psychologists at the level required for rigorous economic
analysis. In explaining outcomes, how important is the person? How important is the
situation? How important is their interaction? I address these issues in this paper.

1. A Brief History of Personality Psychology

Alfred Binet, architect of the first modern intelligence test that became the
Stanford-Binet IQ test, noted that performance in school

“..admits of other things than intelligence; to succeed in his studies, one must have
qualities which depend on attention, will, and character; for example a certain docility, a
reqularity of habits, and especially continuity of effort. A child, even if intelligent, will
learn little in class if he never listens, if he spends his time in playing tricks, in giggling, is
playing truant.”

-Binet (1916, p.254)
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All later pioneers have made similar statements. Many feature the Big Five trait
“Conscientiousness” as a main determinant of success.! Before considering the Big
Five traits, it is useful to briefly examine the modern concept of cognition by way of
contrast.

2. Cognition: “g” — a single factor that is claimed to
represent intelligence

u

Traditional “g” is a product of early Twentieth Century psychology. The concept
of “g” has been broadened even beyond the traditional subcomponents of “fluid”

and “crystallized” intelligence. Figure 1 summarizes current thinking where “g” or
general intelligence is at the top of a large pyramid of cognitive traits.

[Figure 1] An Hierarchical Scheme of General Intelligence and Its Components

Math Reasoning Visual Perception
Quantitative Reasoning Visualization Closure
Math Problems Spatial Relations Closure Speed

\ Closure Speed Closure Flexibility
Closure Flexibility
Gf

. . Serial Perceptual Integration
(Fluid Intelligence) Spatial Scanning
Sequential Reasoning Imagery
Inductive Reasoning
Quantitative Reasoning
Piagetian Reasoning

Perceptual Speed
Number Computation
RT and other Elementary Cognitive Tasks
Stroop
Clerical Speed
Digit/Symbol

Gc
(Crystallized Intelligence) General
Verbal Comprehension Intelligence
Lexical Knowledge
Reading Comprehension

Learning and Memory
Memory Span
Associative Memory
Free Recall Memory

Reading Speed Meaningful Memory
Cloze Ideational Fluency Visual Memory
Spelling

Ideational Fluency
Naming Facility
Expressional Fluency

Phonetic Coding

) o Knowledge and Achievement
Grammatical Sensitivity

General School Achievement

Foreign Language Word Fluency Verbal Information and Knowledge

C_omnjunlcatlon Creativity Information and Knowledge,

Oral Stvi Figural Flexibility Technical and Mechanical Knowledge
ral Style Knowledge of Behavioral Content

Writing

Source: Recreated from Ackerman and Heggestad (1997), based on Carroll (1993).

1 See Almlund et al. (2011).
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3. Personality Traits

Early pioneers used a lexical approach to define personality. They classified
words that are used to describe people. This practice culminated in the “Big Five”
derived from factor analysis of measurements of personality extracted from a variety
of measures—observer reports, tests and measured productivity on the job (Costa
and McCrae, 1992; Goldberg, 1993). No single “g,” explains all traits. There are
strong correlations within clusters but weak correlations across clusters.

<Table 1> The Big Five Domains and Their Facets

Big Five Personality :mer‘lca‘n Psxchglogy Facets (and correlated trait . Childhood
Factor ssociation Dictionary adjective) Related Traits Temperament Traits
description ) P
P
“the tendency to be Competence (efficient) Grit Attention/ (lack of)
organized, responsible,  |Order (organized) Perseverance distractibility
and hardworking” Dutifulness (not careless) [Delay of gratification Effortful control
C . Achievement striving Impulse control Impulse control/delay
onscientiousness . . . P
(ambitious) Achievement striving of gratification
Self-discipline (notlazy) |Ambition Persistence
Deliberation (not Work ethic Activity
impulsive)
“the tendency to be open |Fantasy (imaginative) Sensory sensitivity
to new aesthetic, Aesthetic (artistic) Pleasure in low- intensity
Openness to cultural, or intellectual Feelings (excitable) activities Curiosity
Experience experiences” Actions (wide interests) -
Ideas (curious)
Values (unconventional)
“an orientation of one’s  [Warmth (friendly) Surgency
interests and energies Gregariousness (sociable) Social dominance
toward the outer world  [Assertiveness (self- Social vitality
of people and things confident) Sensation seeking
Extraversion rather than the inner Activity (energetic) — Shyness_
world of subjective Excitement seeking Activity
experience; characterized |(adventurous) Positive emotionality
by positive affect and Positive emotions Sociability/ affiliation
sociability” (enthusiastic)
“the tendency toactina  [Trust (forgiving) Empathy Perspective Irritability
cooperative, unselfish Straight-forwardness (not |taking Cooperation Aggressiveness
manner” demanding) Competitiveness Willfulness
Altruism (warm
Agreeableness Complian(ce (not) stubborn)
Modesty (not show-off)
Tender-mindedness
(sympathetic)
Emotional stability is Anxiety (worrying) Internal vs. External Locus [Fearfulness/behavioral
“predictability and Hostility (irritable) of control Core self- inhibition
consistency in emotional [Depression (not evaluation Self-esteem Shyness*
N - reactions, with absence of |contented) Self-efficacy Optimism Irritability*
euroticism/ X ” ‘ . X
Emotional Stability rapid n}opd c.hange& ) Self—corjlscmusness (shy) |AxisI ) Frustration N
Neuroticism is “a chronic (Impulsiveness (moody)  |psychopathologies (Lack of) soothability
level of emotional Vulnerability to stress (mental disorders) Sadness

instability and proneness

to psychological distress.”

(not self-confident)

including depression and

anxiety disorders

Notes: Facets specified by the NEO-PI-R personality inventory (Costa and McCrae [1992]). Trait adjectives in parentheses from the
Adjective Check List (Gough and Heilbrun [1983]). *These temperament traits may be related to two Big Five factors.
Source: Table adapted from John and Srivastava (1999).
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The Big Five predict many outcomes. The Big Five are defined without reference
to any context (i.e., situation). This practice gives rise to an identification problem
that I discuss below.

4. The Person-Situation Debate: A Strong Influence
on Behavioral Economics

Is variation across people in behavior a consequence of personal traits or of
situations? Economists are still badly divided over this question. The modern origins
of the debate start with the works of psychologist Walter Mischel:

“..with the possible exception of intelligence, highly generalized behavioral consistencies
have not been demonstrated, and the concept of personality traits as broad dispositions is
thus untenable ”

-Mischel (1968, p.146)

Many behavioral economists hold a similar view and appeal to Mischel as a
guiding influence.

“The great contribution to psychology by Walter Mischel [. . .] is to show that there is no
such thing as a stable personality trait.”

-Thaler (2008)

The accumulated evidence speaks strongly against the claims of Mischel and the
behavioral economists.?

5. Personality Psychology After the Person-Situation Debate

Correlational evidence shows that for many outcomes, measured personality
traits are as predictive, and are sometimes more predictive, than standard measures
of cognition. Traits are stable across situations. Situations also matter. Behavioral
genetics show that personality traits are as heritable as cognitive traits. Alterations in
brain structure and function through accidents, disease and by experiments affect
measured personality.?

6. The Predictive Power of Personality Traits

A growing body of evidence suggests that personality measures-especially those

2 See Almlund et al. (2011).
3 See Almlund et al. (2011)
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related to Conscientiousness, and, to a lesser extent, Neuroticism-predict a wide
range of outcomes. The predictive power of any particular personality measure
tends to be less than the predictive power of IQ but in some cases rivals or exceeds it.

7. Difficulties in Synthesizing Studies of the Effects of
Personality

Measures of personality and cognition differ among studies. Different studies use
different measures of predictive power. Many studies do not address the question of
causality, i.e., does the measured trait cause (rather than just predict) the outcome?

Few economists or psychologists working on the relationship between
personality and outcomes address the issue of causality, and when they do so, it is
usually by employing early measures of cognition and personality to predict later
outcomes. This practice trades an endogeneity problem with an errors in variables
problem. Almlund et al. (2011) discuss alternative approaches to causality building
on the analysis of Hansen et al. (2004).

8. Main Findings from Predictive Analyses

“u

The predictive power of “g” decreases with the level of job complexity.
Personality traits are predictive at all levels of job complexity. Conscientiousness is
the most predictive Big Five trait across many outcomes such as educational
attainment, grades, job performance across a range of occupational categories,
longevity and criminality. Neuroticism (and related Locus of Control) predicts
schooling outcomes and labor market search. Other traits play roles at finer levels. I
now present examples of the power of personality traits.

8-1. Educational Attainment and Achievement

In explaining educational attainment, Conscientiousness plays a powerful role.
See Figure 2.

Another example is the GED in America. GEDs are high school dropouts who
exam certify to be high school equivalents. They have the same cognitive skills as
high school graduates but much lower noncognitive skills. See Figures 3 and 4.

GEDs earn at the rate of dropouts. Their lower levels of noncognitive skill leads
to lower wages than ordinary high school graduates even though they have the same
level of cognitive skills.

Cognitive and noncognitive skills are both important in explaining college
graduation. See Figures 5 and 6. Persons with low levels of noncognitive skills are
unlikely to graduate college, as are persons with low levels of cognitive skills.

Similar results hold for course grades. See Figure 7. Indeed, course grades are a
good measure of conscientiousness (See Almlund et al., 2011; Borghans et al., 2011.).
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[Figure 2] Association of the Big Five and Intelligence with Years of

Schooling in GSOEP
Males
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Note: The figure displays standardized regression coefficients from multivariate of years of
school attended on the Big Five and intelligence, controlling for age and age-squared.
The bars represent standard errors. The Big Five coefficients are corrected for
attenuation bias. The Big Five were measured in 2005. Years of schooling were
measured in 2008. Intelligence was measured in 2006. The measures of intelligence were
based on components of the Wechsler Adult Intelligence Scale (WAIS). The data is a
representative sample of German adults between the ages of 21 and 94.
Source: German Socio-Economic Panel (GSOEP), waves 2004-2008, calculations performed by
Pia Pinger (See Almlund et al., 2011.).

[Figure 3] Distribution of Cognitive and Non-Cognitive Skills by

Education Group
Female Cognitie Ability (no college sample)
~
8 / /i' 2
2
g
2
<
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]
2
0 i -
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Source: Heckman et al. (2011).
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[Figure 4] Distribution of Cognitive and Non-Cognitive Skills by
Education Group

Female Non-Cognitive Ability (no college sample)

Non-Cog. Ability

- e —_——— > college

Source: Heckman et al. (2011).

[Figure 5] Probability of Being a 4-year-college Graduate or Higher at Age
30, Males

i. By Decile of Cognitive and Noncognitive Factors

Probability

4
Decile of Cognitive 5 Decile of Noncognitive

Notes: The data are simulated from the estimates of the model and the NLSY79 sample. Higher
deciles are associated with higher values of the variable. The confidence intervals are
computed using bootstrapping (200 draws). Solid lines depict probability, and dashed
lines, 2.5~97.5% confidence intervals. The upper curve is the joint density. The two
marginal curves (ii) and (iii) are evaluated at the mean of the trait not being varied.

Source: Heckman et al. (2006, Figure 21).
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[Figure 6] Probability of Being a 4-year-college Graduate or Higher at Age 30,

Males
ii. By Decile of Cognitive Factor iii. By Decile of Noncognitive Factor
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Notes: The data are simulated from the estimates of the model and the NLSY79 sample. Higher deciles are
associated with higher values of the variable. The confidence intervals are computed using
bootstrapping (200 draws). Solid lines depict probability, and dashed lines, 2.5~97.5% confidence
intervals. The upper curve is the joint density. The two marginal curves (ii) and (iii) are evaluated at
the mean of the trait not being varied.

Source: Heckman et al. (2006, Figure 21).

[Figure 7] Correlations of the Big Five and Intelligence with Course Grades

Stability
:ableness
‘aversion
iousness

)penness

elligence

-0.05 0 0.05 0.1 0.15 0.2 0.25 0.3

thGPA = Jence

Notes: All correlations are significant at the 1% level. The correlations are corrected for scale
reliability and come from a meta analysis representing a collection of studies
representing samples of between N=31,955 to N=70,926, depending on the trait. The
meta-analysis did not clearly specify when personality was measured relative to course
grades.

Source: Poropat (2009).

8-2. Labor Market Outcomes

Intelligence is the greatest single predictor of job performance, especially in
complex tasks, but noncognitive skills are also important predictors. See Figure 8.
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[Figure 8] Associations with Job Performance

onal Stability
greeableness
Extraversion
“ientiousness

Openness

Intelligence

0 0.1 0.2 03 0.4 0.5 0.6
on

Notes: The values for personality are correlations that were corrected for sampling error,
censoring, and measurement error. Job performance was based on performance
ratings, productivity data and training proficiency. The authors do report the
timing of the measurements of personality relative to job performance. Of the Big
Five, the coefficient on Conscientiousness is the only one that is statistically
significant with a lower bound on the 90credibility value of 0.10. The value for 1Q
is a raw correlation.

Sources: The correlations reported for personality traits come from a meta-analysis
conducted by Barrick and Mount (1991). The correlation reported for IQ and job
performance come from Schmidt and Hunter (2004).

8-3. Longevity

Personality traits also predict longevity. In particular, Conscientiousness is a
better predictor than IQ. See Figure 9.

[Figure 9] Correlations of Mortality with Personality, 1Q,
and Socioeconomic Status (SES)

0.30

0.25
0.20

0.15
=

|
o
i

Correlation

0.10 } L
0.05 % 1

0 |+|
SES 1Q C E/FE N

Bl
- Bt

Notes: The figure represents results from a meta-analysis of 34 studies.
Average effects (in the correlation metric) of low socioeconomic
status (SES), low IQ, low Conscientiousness (C), low
Extraversion/Positive Emotion (E/PE), Neuroticism (N), and low
Agreeableness (A) on mortality. Error bars represent standard
error. The lengths of the studies represented vary from 1 year to
71 years.

Source: Roberts et al. (2007).
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9. Conceptualizing Personality Within an Economic Model

How should one conceptualize these correlations and establish a causal basis for
them? Recent work (Almlund et al., 2011) develops economic models of personality
and their implications for measurement of personality and preference. They place
the concept of personality within an economic framework. Personality is defined as
an emergent property of a system. Economic models frame and solve a central
identification problem in empirical psychology: How to go from measurements of
personality to personality traits.

It is important to distinguish personality traits from measured personality. One
definition of personality by a leading psychologist is:

“Personality traits are the relatively enduring patterns of thoughts, feelings, and behaviors
that reflect the tendency to respond in certain ways under certain circumstances.”

-Roberts (2009, p.140)

His conceptual framework for personality is presented in Figure 10. Personality is

a property of a system. This type of analysis is typical of the models used in
personality psychology.

[Figure 10] Roberts’s Model of Personality

Units of Analysis Fulcrum of assessment
Traits Cultu
Big Seven e
Big Five Identity:
Self-reports
Conscious,
Motives & Values subjective
Goals experience
Interests
Life tasks
Genes Roles:
poes Status
Abilities Belongingness
g
Verbal, Spatial,
Quantitative
- Reputation:
Narratives Observations
Stories ) Unconscious
Significant memories processes
Scripts

Source: Roberts (2006).
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10. An Economic Framework for Conceptualizing and
Measuring Personality and Personality Traits

How can we interpret personality within economic models? Through preferences
(the standard approach), constraints (Borghans et al., 2008) or through expectations?
Or does it operate through all three?

10-1. Personality Affects Productivity

Almlund et al. (2011) develop models in which productivity in task j depends on
the traits of agents represented by trait vector 8, and the “effort” they expend on the
task, e;:

P=¢,(6,¢) jEI=(1.,)}e€E0€0 1)

J
Traits 6 are endowments, like a public good. Z e; = e. & is endowment.

=
9 . di . . 0%9; > . is th d
(,bj( , e]-) is concave and increasing in e;; 209e] = 0,Vj. R; is the reward per

unit task output. The agent in assumed to maximize

J
1
J
with respect to {ej}f -1 subject to the constraint Z e; = é.In general as R; T e; T.
1
Effort in one task might diminish effort in another. If tasks are mutually exclusive,

we obtain the Roy model (Heckman and Honoré, 1990; Heckman and Sedlacek,
1985).

10-2. Identifying Personality Traits From Measured Performance on
Tasks

I next consider a basic identification problem. Some tasks may require only a
single trait or only a subset of all of the traits. Divide 6 into “mental” (u) and
“personality” (m) traits, 6, and 6,. To use performance on a task (or on multiple
measures of the task) to identify a trait requires that performance on certain tasks
(performance on a test, performance in an interpersonal situation, etc.) depends
exclusively on one component of 6, say 6, ; as well as on the effort used in the task.
Thus measurement assumes task j output is generated by the following relationship:
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Pp=¢; (61, €)
———
single
trait

used in
trait j

We need to standardize for effort at a benchmark level, say e*, to use P; to
identify a measure of the trait 6, ;.

The activity of picking a task (or a collection of tasks) that measure a particular
trait (6, ; in our example) is called operationalization in psychology. Demonstrating
that a measure successfully operationalizes a trait is called construct validity. Note,
however, that we need to standardize for effort to measure the trait. Otherwise
variation in effort produces variation in the measured trait across situations with
different incentives.

10-3. A Fundamental Identification Problem

Operationalization and construct validation require heroic assumptions. Even if
one adjusts for effort in a task, measured productivity may depend on multiple traits.
Thus two components of 6 (say 6,,,6;,) may determine productivity in j.
Without further information, one cannot infer which of the two traits produces the
productivity in j. In general, even having two (or more) measures of productivity
that depend on (6, ,,, 0; - ) is not enough to identify the separate components.

Consider the following case of two productivity measures for the two tasks j
and j"

Pj = d)j(el,;u 91,11' ej)
P, = ¢j’(91,w 017, ej’)» j#J.

Standardize measurements at a common level of effort e; = e;s = e*. Note that if
the supports of e¢; and e; are disjoint, no (01#, GM) exists. Assume that the ¢, ()
are known. If the system of equations satisfies a local rank condition, then one can
solve for the pair (6;,, 61, ) at e*. Only the pair is identified. One cannot (without
further information) determine which component of the pair the 6;, or 6, .

In the absence of dedicated constructs (constructs that are generated by only one
component of ), there is an intrinsic identification problem that arises in using
measures of productivity in tasks to infer traits. Analysts have to make one
normalization in order to identify the traits. However, we need only one such
construct joined with patterned structures on how 6 enters other task to identify the
vector 6 (e.g. one example is a recursive, triangular structure). See the discussion in
Almlund et al. (2011).

10-4. Examples of Nonidentification

IQ and achievement test scores reect incentives and efforts, and capture both
cognitive and personality traits. Table 2 summarizes the evidence that paying
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<Table 2> Incentives and Performance on Intelligence Tests

Study Sample and Study Experimental Effect size of incentive Summary
Design Group (in standard deviations)
Between subjects  [M&M candies Experimental group “...a carefully chosen
study. 11 matched |given for each scored 12 points higher |consequence, candy, given
pairs of low SES  |right answer than control group contingent on each
Edlund |children; children during a second testing |occurrence of correct
(1972)  |were about one on an alternative form  |responses to an IQ test, can
standard deviation of the Stanford Binet result in a significantly
below average in (about 0.8 standard higher 1Q score.” (p.319)
1Q at baseline deviations)
Within and Incentives such as |Scores increased by “In summary, the promise
between subjects  |record albums, about 17 points. Results |of individualized incentives
study of 485 radios (<$25) given |were consistent across |contingent on an increase in
special education for improvement in|the Otis-Lennon, WISC- |IQ test performance (as
high school test performance  |R, and Lorge-Thorndike |compared with pretest
students all took IQ tests. performance) resulted in an
tests, then were approximate 17-point
randomly assigned increase in IQ test scores.
Breuning |to control or These increases were
and Zella |incentive groups to equally spread across
(1978)  |retake tests. subtests... The incentive
Subjects were condition effects were
below-average in much less pronounced
1Q. for students having pretest
1Qs between 98 and 120
and did not occur for
students having pretest
1Qs between 121 and 140.”
(p-225)

disadvantaged students for correct answers on IQ tests substantially raises measured
IQ. Almlund et al. (2011) summarize many other studies

A considerable fraction of the variance in achievement tests is explained by
personality traits. See Figure 11. Grades are explained more by the Big Five traits
than by 1Q. See Figure 12.

10-5. Measures of Personality in Psychology Based on Linear Factor

Analysis

Such measures account for measurement error, and identify factors that can be

interpreted as traits. Cunha et al. (2010) develop nonlinear factor models (nonlinear
and nonparameteric). Using these models they establish that measurement error is
quantitatively important. The share of error variance for proxies of cognition,
personality and investment ranges from 1~90%. Not accounting for measurement
error produces downward-biased estimates of self-productivity effects and perverse
estimates of investment effects.
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[Figure 11] AFQT Score Decomposed by IQ, Rosenberg, and Rotter

R-squared

1.00
0.90
0.80
0.70

0.50
0.40
0.30
0.20
0.10 -
0.00 -

0.60 0.58
0.53 0.51

All Males Females
B IQ, Rosenberg, and Rotter N 1Q [0 Rosenberg and Rotter

Notes: The data come from the NLSY. Rosenberg, and Rotter were administered in 1979. The

ASVAB was administered in 1980. To account for varying levels of schooling at the
time of the test, scores have been adjusted for schooling at the time of the test
conditional on final schooling using the method developed in Hansen et al. (2004).
AFQT is constructed from the Arithmetic Reasoning, Word Knowledge, Numeric
Operations, and Paragraph Comprehension ASVAB subtests. DAT and DAT
percentile, IQ, and GPA are from high school transcript data. IQ is pooled across
several IQ tests using IQ percentiles. GPA is the individual’s core-subject GPA from
each year of school. Sample excludes the military over-sample. Background variables
include mother’s highest grade completed, father’s highest grade completed,
southern residence at age 14, urban residence at age 14, living in a broken home at
age 14, receiving newspapers in the household at age 14, receiving magazines in the
household at age 14, and the household having a library card at age 14.

Source: Borghans et al. (2011).

[Figure 12] DAT scores and GPA decomposed by IQ and Personality

Adjusted R-squared

0.18 1
0.16
0.14
0.12
0.1+
0.08
0.06
0.04 -
0.02+ 0.01
O .

0.18

DAT GPA

B 1Q, and Big 5 () LI Big5

Notes: Data is from Stella Maris, a high school in the Netherlands. Students were

administered part of a Raven’s IQ test and personality questions based on the Big 5.
DAT and GPA are from high school records.

Source: Borghans et al. (2011).
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11. A Definition of Personality

I now add preferences and goals to the analysis. Preferences and goals also shape
effort. They are personality traits broadly defined. Income is the return to
productivity:

/
Income = Z R; P;
=
Preferences are defined over final consumption goods X, productivity P and
effort e:
UX,Pely)ype W 3)

Agents have preferences over goods, agents may value the output of tasks in
their own right and agents may value the effort devoted to tasks. The agents
maximize (3) with respect

Y +RP= W X @)
L —— N —
exogenous prices
flow of of
income goods

11-1. Adding Uncertainty

Let 7 be the information possessed by an agent. “E” denotes the expectation
operator. The agent can be interpreted as making decisions based on

E[U (X,P,e|y)]7]. ©)
11-2. Personality Traits

Personality traits are the components of e, 6 and 1 that affect behavior. We
observe measured personality —behaviors generated by incentives, goals, and traits.

11-3. Actions

Actions are styles of behavior that affect how tasks are accomplished. They are
aspects of behavior that go beyond effort. Smiling, cajoling, etc. are examples. Tasks
are accomplished by taking actions. The i*" possible action to perform task j is

denoted a;j, i € {1,...,1(]-}. Array actions in a vector a = (al,j' ...,aKj‘j) € A.
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Actions may be the same or different across the tasks. The productivity of the agent
in task j depends on the actions taken in that task:

Pj = Tj (allj,azlj, ...,akj,j). (6)

The actions themselves depend on traits 8 and “effort” e; ;:

ai,j = Vl',j (9, ei,j) (7)
where

Kj ]

Zei‘j = e¢jand Zej = e

i=1 j=1

Actions generalize the notion of effort to a broader class of behaviors.
Let M be the set of actions, including actions that do not directly contribute to
productivity. Let M be the index set of items in M.

ai,m = Vi,m (91 ei_m);m € M,clq c ]V[
The agent solves
maxE [U (a,X,P,e | )|T]

with respect to X and e given the stated constraints.

We can introduce situations indexed by h € H. For a person with traits 6 and
effort vector e; with action a; j, using the specification (7), the action function can be
expanded to be dependent on situation h:

aijn = vij(0,eijnh)- ©)
11-4. A Definition of Personality

Let T € T be a vector of traits (6,1, &). Personality is a response function.
Personality: a = a(R,W,T,h,Y, 7). )

The behavior that constitutes personality is defined as a pattern of actions in
response to the constraints, endowments, and incentives facing agents given their
goals and preferences.

Actions—not traits—constitute the data used to identify the traits. Personality
psychologists use actions (e.g., “dispositions”) to infer traits. Identification issues
similar to those previously discussed apply to this broader set of measurements of
behaviors.
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11-5. Personality as Enduring Actions

Many personality psychologists define personality as “enduring patterns of
thoughts, feelings and behaviors” that reflect tendencies of persons to respond in certain
ways under certain circumstances (See Cervone and Pervin [2009]). What are
enduring patterns of actions? “Enduring actions” are the average of the a functions
for a person with a given trait vector T =t over situations and efforts.

11-6. Average Actions

Consider task j and trait vector T = (6,1,&). Define the average action for
information set J:

dT,jﬂ = .[ vi,j (el ei,j! h) g (hl ei,j | T = (9' l/), é)l j)dh dei,j

St,(h.ej ;)

where S7;(h, e; ;) is the support (h,e;;) of given T and 7J. g(h, e ;|IT = (0,9, E),.?)
is the density of (h,e;;) given T = (0,,&) and information set 7. ar;; is the
“enduring action” of agents across situations in task j with information 7,i.e., the
average personality. Only if v;; is separable in the T, the marginal effect of
personality trait vector 6 is the same in all situations.

One can define the “enduring traits” in a variety of ways, say by averaging over
tasks, j, situations, h, or both. Only under separability in T will one obtain the
same marginal effect of 8. Epstein (1979) and a subsequent literature present
evidence against nonseparability but in favor of an “enduring trait” that is common
across situations. He argues strongly against the extreme form of situational
specificity assumed in modern behavioral economics.

12. Stability and Change in Personality Traits and Preferences

While it is commonly thought that personality traits are stable, at least in adult
life, in fact traits change over the life cycle. See Figures 13~16.

12-1.Processes of Development Discussed in the Literature

There are many hypothesized mechanisms of change. Two common processes
discussed in the literature are ontogeny (programmed developmental processes
common to all persons) and sociogeny (shared socialization processes). Personality
also changes through external forces above and beyond common ontogenic and
sociogenic processes. Such changes operate through alterations in normal biology,
such as brain lesions and chemical interventions. A channel that receives a lot of
attention in economics is investment: educational interventions and parental
investment that affect personality throughout the life cycle.
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[Figure 13] Cumulative Mean-Level Changes in Personality Across the Life
Cycle
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Note: Social vitality and social dominance are aspects of Big Five Extraversion. Cumulatived
values represent total lifetime change in units of standard deviations (“effect sizes”).
Source: Figure taken from Roberts et al. (2006) and Roberts and Mroczek (2008). Reprinted with
permission of the authors.

[Figure 14] Cumulative Mean-Level Changes in Personality Across the Life
Cycle
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Note: Social vitality and social dominance are aspects of Big Five Extraversion. Cumulative d
values represent total lifetime change in units of standard deviations (“effect sizes”).
Source: Figure taken from Roberts ef al. (2006) and Roberts and Mroczek (2008). Reprinted with
permission of the authors.
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[Figure 15] Cumulative Mean-Level Changes in Personality Across the Life
Cycle
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Note: Social vitality and social dominance are aspects of Big Five Extraversion. Cumulative d
values represent total lifetime change in units of standard deviations (“effect sizes”).
Source: Figure taken from Roberts et al. (2006) and Roberts and Mroczek (2008). Reprinted with
permission of the authors.

[Figure 16] Cumulative Mean-Level Changes in Personality Across the Life
Cycle
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Note: Social vitality and social dominance are aspects of Big Five Extraversion. Cumulative d
values represent total lifetime change in units of standard deviations (“effect sizes”).
Source: Figure taken from Roberts ef al. (2006) and Roberts and Mroczek (2008). Reprinted with
permission of the authors.
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12-2.Life Cycle Dynamics

Let TV be traits at age v,v € {1,..,V} € V. Information J° may be updated
through various channels of learning. The technology of skill formation (Cunha and
Heckman, 2007, 2009) postulates the following equation of motion:

TV = nU( T, NV ,h"),u =0,..,V -1 (10)

N—— . . N —
self-productivity investment

Functions can be nonautonomous (v-dependent). Situations may change over
time as a function of past actions, past situations, investment, information, and the
like:

AU+ = ¥V (RY, IN®, aV). (11)

Information J° may also change over the life cycle through experimentation and
learning;:

JUHL = pU(7Y, a¥, TV, INV, V). (12)

Figure 17 summarizes the dynamics of skill formation as formulated in Cunha
and Heckman (2007, 2009).

Cunha et al. (2010) estimate technology (10) using longitudinal data on the
development of children with rich measures of parental investment and of child
traits. Self-productivity becomes stronger as children become older, for both
cognitive and noncognitive capability formation. The elasticity of substitution for
cognitive inputs is smaller in the adolescent years, so that it is more difficult to
compensate for the effects of adverse environments on cognitive endowments at
later ages than it is at earlier ages.

This finding explains the evidence on ineffective cognitive remediation strategies
for disadvantaged adolescents. Personality traits foster the development of cognition
but not vice versa. Cunha et al. (2010) show that it is equally easy to substitute for
deficits in personality traits at both early and late stages for socioemotional skills
over the life cycle.

Overall, 16% of the variation in educational attainment is explained by factors
extracted from adolescent cognitive traits, 12% is due to factors extracted from
adolescent personality (socioemotional traits), and 15% is due to factors extracted
from measured parental investments.

12-3. The Causal Effects of Schooling on Cognitive and Personality
Traits

Using the methodology of Hansen et al. (2004), it is possible to estimate the causal
effect of schooling on cognitive and noncognitive measurements. See Figures 18~21.
Schooling has substantial effects on both types of traits.
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[Figure 17] A Life Cycle Framework for Organizing Studies and Integrating

Evidence: Period Life Cycle
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[Figure 18] Causal Effect of Schooling on ASVAB Measures of Cognition
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variance one. The model is estimated using the NLSY79 sample. Solid lines depict average test
scores, and dashed lines, confidence intervals.

Source: Heckman et al. (2006, Figure 4).
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[Figure 19] Causal Effect of Schooling on ASVAB Measures of Cognition
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Notes: Effect of schooling on components of the ASVAB. The first four components are
averaged to create male’s with average ability. We standardize the test scores to
have within-sample mean zero, variance one. The model is estimated using the
NLSY79 sample. Solid lines depict average test scores, and dashed lines,
confidence intervals.

Source: Heckman et al. (2006, Figure 4).

[Figure 20] Causal Effect of Schooling on ASVAB Measures of Cognition
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[Figure 21] Causal Effect of Schooling on Two Measures of Personality
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Source: Heckman et al. (2006, Figure 4).
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12-4. The Evidence from Interventions

The Perry Preschool program intervened early in the lives of disadvantaged
children. It has a 7~10% rate of return per annum (See Heckman ef al., 2010.). The
Perry Preschool Program did not have a lasting improvement on cognitive ability,
but it did improve important later-life outcomes through changes in personality
(Heckman et al., 2011).

The Perry Preschool Program worked primarily through socioemotional channels.
It raised scores on achievement tests but not IQ tests. As previously noted,
socioemotional factors and cognitive factors both explain performance on
achievement tests (Duckworth, 2007; Borghans et al., 2008; Borghans et al., 2009).

[Figure 22] Perry Preschool Program: IQ, by Age and Treatment Group
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Notes: 1Q measured on the Stanford-Binet Intelligence Scale (Terman and Merrill, 1960). Test
was administered at program entry and each of the ages indicated.
Source: Cunha et al. (2006) and Heckman and Masterov (2007) based on data provided by the
High Scope Foundation.

13. Personality and Preference Parameters

Measures of personality predict a wide range of life outcomes that economists
study. Personality psychologists define traits as relatively stable, person-specific
determinants of behavior. Preferences are the natural counterpart of these traits in
economics. However, the exact link between personality and preferences is unclear.
Table 3 shows one possible correspondence between conventional economic
preference parameters and personality measures.

An empirical Literature is emerging that attempts to make thes correspondence.
See Table 4.
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<Table 3> Standard Preference Parameters and Conceptually Similar Measures in
the Psychology Literature

Preference parameter

Personality measures

Time Preference

Conscientiousness
Self-control
Affective mindfulness

Time preference

Consideration of future consequences
Elaboration of consequences

Risk Aversion

Impulsive sensation seeking
Balloon Analogue Risk Task

Leisure Preference

Achievement Striving Endurance Industriousness

Social Preference

Altruism
Tender-mindedness
Hostility

Warmth Gregariousness Trust

<Table 4> Empirical Studies of the Links Between Preferences and Traits

Preferences

Personality measures

Empirical study

Time Preference

Conscientiousness, Self-contrel,

Affective mindfulness, Elaboration of
consequences, Consideration of
future consequences.

Extraversion

Time preference

Daly, Delaney and Harmen [2009]

Dohmen, Falk, Huffman et al. [2009]

Risk Aversion

Sensation Seeking

Openness
Neuroticism, ambition, Agreeableness

Balloon Analogue Risk Task

Zuckerman [1994], Eckel and
Grossman [2002]

Dohmen, Falk, Huffman et al. [2010]

Borghans, Golsteyn, Heckman et al.
[2009]

Lejuez, Aklin, Zvolensky et al. [2003]

Social Preferences
Altruism

Reciprocity

Trust

Neuroticism, Agreeableness

Neuroticism, Agreeableness,
Conscientiousness

Neuroticism, Agreeableness,
Openness, Conscientiousness

Ashton, Paunonen, Helmes et al.
[1998],0sinski [2009] , Bekkers [2006]
Dohmen, Falk, Huffman et al. [2008]

Dohmen, Falk, Huffman et al. [2008]
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14. Summary and Conclusions

What can economists take from and contribute to personality psychology? What
do we learn from personality psychology? Personality traits predict many behaviors
sometimes with the same strength as conventional cognitive traits. Personality
psychology considers a wider array of actions than are usually considered by
economists. It enlarges the economist's way to describe and model the world.
Cognition is one aspect of personality broadly defined.

Personality traits are not set in stone. They change over the life cycle. They are a
possible avenue for intervention and policy.

Personality psychologists lack precise models. Economics provides a framework
for recasting the field. More precise models reveal basic identification problems that
plague measurement in psychology. Such analyses show that, at an empirical level,
“cognitive” and “noncognitive” traits are not easily separated.

Personality psychologists typically present correlations —not causal relationships.
Many contemporaneously measured relationships suffer from the problem of
reverse causality. Econometric tools can be used to define and estimate causal
mechanisms and to understand the causes of effects. Psychological measures have
substantial measurement error. Econometric tools account for measurement error,
and doing so makes a difference. Economists can formulate and estimate
mechanisms of investment —how traits can be changed for the better.

There are major challenges in linking the traits of psychology with the
preferences, constraints and expectation mechanisms of economics. Developing
rigorous methods for analyzing causal relationships in both fields remains to be
done. Developing a common language and framework to promote interdisciplinary
exchange is required. There is a danger in assuming that basic questions of content
and identification have been answered by psychologists at the level required for
rigorous economic analysis.
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ABSTRACT

Market concentration in the Korean banking industry has markedly increased since the financial
crisis of 1997-1998 because of M&As, P&As, and consolidation of banks. With this change, there
has been a growing concern over market power in the Korean banking sector. We examine the
effects of market concentration on bank efficiency and competition for the period of 1992-2006.
Three different indicators of bank inefficiency are used in this study, including X-inefficiency that is
derived from the directional technology distance function. The level of competition is measured by
both the H-statistic of the Panzar-Rosse model and the level of the net interest margin and its standard
deviation.

Empirical results indicate that market concentration has not improved bank efficiency through
scale economies or scope economies. Instead, recent mergers, acquisitions and consolidation of
banks resulted in an increase in inefficiency measured by the three different indicators: X-
inefficiency, labor inefficiency and asset inefficiency. While an increase in market share of individual
banks improved bank efficiency, an increase in the overall market concentration ratio resulted in
lower efficiency. Our study also finds that the Korean banking sector has been monopolistically
competitive throughout the sample period except for the crisis period according to the H-statistic.
Although an increase in market concentration ratio has not changed the overall level of bank
competition, it has a positive significant effect on the level of the average interest margin.
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I . Introduction

During the last two decades a fundamental change in banking market structure
occurred in many countries through mergers and acquisitions (M&As), purchase of
assets and assumptions of liabilities (P&As) and consolidation under financial
holding companies. Financial deregulation and financial globalization accompanied
by advance in information technology triggered fierce competition among banks and
necessitated M&As, P&As and consolidation in the world to reduce risk through
business diversification and take advantage of scale economies. Korea is no
exception. Over the last twenty years the Korean banking system went through
many changes: financial deregulation, financial crisis, and restructuring. In this
process, market concentration initially decreased as the number of banks increased
due to financial deregulation prior to the Asian financial crisis of 1997-1998, but, after
the crisis, the concentration ratio increased because of a decline in the number of
banks due to bank closures and creation of mega banks through bank mergers,
acquisitions and consolidation. The structural reform after the financial crisis
introduced the financial holding company system and allowed mergers among
larger banks, resulting in a few super-size banks.

Park and Weber (2006a) estimate Korean bank efficiency and productivity change
for the period 1992 to 2002. These estimates are derived from the directional
technology distance function. Their method controls for loan losses that are an
undesirable by-product arising from the production of loans and allows the
aggregation of individual bank inefficiency and productivity growth to the industry
level. Their findings indicate that technical progress during the period was more
than enough to offset efficiency declines so that the banking industry experienced
productivity growth. Park (2009) examines market concentration and competition in
the Korean commercial banking market for the period of 1992-2004. The H-statistic of
the Panzar-Rosse model indicates that the Korean commercial banking market was
monopolistically competitive during the pre-crisis period and the post-crisis period
with temporary deviation to the level of perfect competition during the crisis period.
However, the crisis period could not pass the equilibrium condition test. The author
concludes that increased concentration has not lessened the overall level of
competition in Korea.

This paper is built upon Park and Weber (2006a) and Park (2009), but extends
further to examine the effects of M&As, P&As and consolidation and the subsequent
increase in market concentration on efficiency and competition in the Korean
banking sector, using 1992-2006 data. While the previous two papers focus on
measurement and changes in the levels of efficiency and competition of Korean
banks, this paper examines what are the main determinants of the levels of efficiency
and competition and how significant the effects of market concentration are in the
Korean banking industry. Furthermore, updated data are used in this study: data of
four more years compared to Park and Weber (2006a) and data of two more years
data compared to Park (2009). Section 2 describes the activities of Mé&As, P&As and
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consolidation occurring in the Korean banking sector and the resulting trend in
market concentration during the sample period. Section 3 introduces the directional
technology distance function used to estimate efficiency and analyzes the effects of
market concentration on efficiency. Section 4 discusses the method used to measure
the degree of competition and then estimates the effects of market concentration on
competition. In the final section we offer a summary of our work and draw
conclusions.

II. M&As, P&As, Consolidation and Market Concentration

Market concentration can be measured in a number of ways. The most
straightforward method is to calculate what share of the industry’s output is sold by
a few dominant firms, typically measured by the sum of top k-firm market shares
(CRK). Another formula now widely used is the Herfindahl-Hirschman index (HHI).
HHI is measured by the sum of the squares of each firm’s market share in an
industry. The top k-firm concentration ratio (CRk) was previously used by the Fair
Trade Commission in Korea in determining the degree of anti-competition of a
proposed merger until it adopted HHI as a new criterion a few years ago. Previously
a market with CR1 greater than 50% or CR3 greater than 70% was regarded as a
highly concentrated market. While the Fair Trade Commission in Korea and the
Department of Justice and the Federal Trade Commission in the US use HHI in their
antitrust policy currently, their classification of markets is somewhat different. Both
agree on the classification of highly concentrated markets as those with HHI above
2,500. However, they differ in classifying unconcentrated markets: HHI below 1200
in Korea while HHI below 1500 in the US.

Table 1 presents the trend of market concentration in the Korean banking
industry by the number of banks, HHI and CR3 of bank total assets, bank total loans
and bank total deposits for the period of 1992-2006. There was a decreasing trend of
market concentration in all three variables until the Asian financial crisis of 1997-
1998. This trend began in 1982 as financial deregulation induced entry of new banks
and caused fierce competition among the existing banks. Until the Korean
government introduced a series of financial reforms in 1982, the number of national
commercial banks was limited to five while ten much smaller regional banks were
allowed in order to stimulate regional economic development. With financial
liberalization, the number of national commercial banks increased from five to
fourteen in 1992, leading to a decrease in market concentration. Just before the crisis,
there was a concern of overbanking in Korea. However, closures of insolvent banks
and mergers with blue-chip banks after the crisis resulted in a drastic increase in the
market concentration ratio.

The change in market concentration after the crisis reflects the structural reform
in the banking sector carried out by the Korean government. The Korean
government began a two-phase financial restructuring. In its first-phase
restructuring from 1998 to 2000, three types of merger occurred. First, five insolvent
banks were merged into five sound banks in the form of P&As in 1998. Dongwha
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<Table 1> Trend of Market Concentration in the Korean Banking Industry

Year #of Total Assets Total Loans Total Deposits
Banks HHI CR; HHI CR; HHI CR3

1992 24 876.06 36.42 945.35 39.04 832.11 34.27
1993 24 827.22 34.69 897.83 36.94 789.16 33.10
1994 24 787.92 33.15 825.57 34.40 761.48 31.85
1995 25 714.79 30.15 742.38 30.36 703.21 28.88
1996 25 706.56 29.78 740.30 30.63 698.79 29.30
1997 26 664.23 28.32 704.33 29.37 662.33 28.07
1998 21 807.75 34.46 770.40 36.41 779.38 32.86
1999 17 936.73 38.67 1021.24 45.03 942.30 40.24
2000 17 982.71 40.99 1062.20 46.49 995.03 42.43
2001 15 1441.16 52.23 1623.02 55.43 1437.78 52.18
2002 14 1480.98 54.38 1575.62 56.93 1427.62 54.29
2003 14 1407.32 53.18 1498.29 55.71 1403.81 53.97
2004 14 1324.59 51.09 1446.04 54.89 1350.35 52.80
2005 14 1285.58 51.17 1387.38 54.34 1303.57 52.50
2006 13 1466.43 52.27 1551.96 61.45 1460.48 57.42

Note: 1) Total assets, loans and deposits include both banking accounts and trust accounts.
2) The correlation coefficients among the three HHIs are 0.995 or higher, and the correlation
coefficients among the three CR3s are 0.984 or higher.

Bank was acquired by Shinhan Bank, Daedong Bank by Kukmin Bank, Dongnam
Bank by the Housing and Commercial Bank, Kyungki Bank by Hanmi Bank, and
Chung Chong Bank by Hana Bank. Second, involuntary mergers between three
groups of relatively sound banks were initiated by the Korean government. They are
the merger of Commercial Bank of Korea and Hanil Bank to form Hanvit Bank, the
merger of Choongbuk Bank and Kangwon Bank into Cho Heung Bank, and the
merger of the Long-term Credit Bank into Kukmin Bank in 1999. Third, there was
one voluntary merger of two privately-owned banks, Boram Bank merging into
Hana Bank. The second and third types of mergers are in the form of Mé&As.

The second-phase restructuring that began in 2001 focused on restoring bank
profitability. This structural reform also introduced the financial holding company
system and allowed mergers among larger banks, resulting in a few super-size banks.
In 2001, Woori Holding Co. consolidated the following four banks: Hanvit Bank,
Kwangju Bank, Kyungnam Bank and Peace Bank. In 2002, there was a merger of
Kukmin Bank and the Housing and Commercial Bank, and Shinhan Financial
Holding Co. consolidated Shinhan Bank and the Bank of Cheju. In 2005, Hanmi Bank
was acquired by Citi Bank and renamed as Korea Citi Bank. In the same year, the
Standard and Charter Bank acquired Korea First Bank that was nationalized in 1998
and sold to the Newbridge Capital in 1999 and renamed it as SC Korea First Bank. In
2006, Cho Heung Bank was merged into Shinhan Bank.

As a result of P&As, M&As and consolidation, the number of banks was reduced
and the average asset size of banks increased. While a few mega banks were
established through mergers, acquisitions and creation of financial holding
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companies, small regional banks remained unchanged. Thus the Korean banking
industry experienced polarization in bank size, leading to greater market
concentration. Some observers are concerned that this policy may have a negative
effect on competition and efficiency in the Korean banking industry. The post-crisis
period is also characterized by increasing market share by foreign banks and
increasing foreign ownership share of domestic banks.

In summary, the Korean banking sector prior to the crisis can be regarded as a
non-concentrated market with HHI less than 1,000 in total assets, total loans and
total deposits according to either the Korean or the US horizontal merger guidelines.
After the crisis, particularly after the second-phase restructuring in 2001, the Korean
commercial banking market became a moderately concentrated market with HHI
ranging between 1,300 and 1,500 according to the Korean antitrust guideline.
Although not reported in the table, HHI is in excess of 1800 in some specific sub-
markets such as loans to households and deposits in foreign currency. HHI figures of
Korea banks are higher than those of banks in other OECD countries of a similar
population size. For example, HHI of Spanish banks was in the 700s and HHI of
Italian banks was in the 600s according to the 2000 data of the European Central
Bank. Will creation of mega banks contribute to improving efficiency and overall
competitiveness of the Korean banking industry? Or will this have a negative effect
on competition and efficiency. This paper discusses these issues and investigates the
effects of market concentration on efficiency and competition.

III. Effects of Market Concentration on Efficiency

There are several methods for estimating efficiency. A frontier cost or production
function is typically used to estimate efficiency (or inefficiency). A stochastic frontier
approach based on parametric estimation decomposes the error term into an
inefficiency component and a random component. There are two stochastic
approaches: distribution-free and distribution-specific. If a distribution-free
approach is to be used as in Berger (1995), then the differences among banks are
assumed to be stable over time. The distribution-free approach requires that banks
be in existence for the entire sample period. It is difficult to apply this approach in
the case of the Korean banking sector for the period of 1992-2006 because of frequent
bank entry and exit during this period. If a distribution-specific approach is used as
in Maudos (1998), then it is necessary to know the distribution for both components
of the error term. Without prior knowledge of the distribution, arbitrary assumptions
about its shape are made in most studjies.

As a non-parametric approach, data envelopment analysis (DEA) is frequently
used. This approach has the advantage of identifying best practices based upon
observed costs rather than some hypothetical average derided from a given
functional form. The DEA approach assumes that any deviation from minimum cost
is due entirely to inefficiency. Using a non-parametric directional technology
distance function, Park and Weber (2006a) estimated efficiency change in the Korean
banking industry and Park and Weber (2006b) measured X-inefficiency of individual
banks in Korea.
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Following Park and Weber (2006a) and Park and Weber (2006b), we define the
directional technology distance function for each bank as

D¥ (x%, ¢ 1%, gy, 8o §) = max{B:(xk — Bgy, & — B, y¥+ Bgy) € T} (A1)

where variable inputs are contracted in the direction g, equity capital is
contracted in the direction g., and outputs are ex,}()anded in the direction of g,. A bank
that produces on the frontier is efficient with Dr(x*, 5 ¥ g, go &) for the direction
(v g &)- A value of DE(x* ¢ ¥ g, g, ) > 0 indicates inefficiency for the g-
directional vector, and this value is used in this study as X-inefficiency.

For estimation, we assume that Korean banks produce three desirable outputs
using three inputs. The desirable outputs are commercial loans, consumer loans and
securities. The three variable inputs are full-time labor, physical capital which equals
the asset value of premises and fixed assets, and total deposits. Assuming that equity
capital (e) is fixed exogenously by bank regulators and owners, we sum inefficiency
over the outputs and inputs and divide by total assets.

X — NEFF = B(Qgymt X.gm)/ Assets = f(1+1+1+1+1+1)/ Assets. (A2)

We choose ¢,=(1,1,1) and ¢x=(1,1,1) so that the estimate of inefficiency is the
simultaneous unit expansion in the three outputs and unit contraction in the three
inputs that is feasible, given the best-practice. See Appendix 1 for more detailed
discussions.

Alternatively, a simple, though rudimentary, approach is to approximate
operating efficiency directly from the financial statements of each bank. We use a
proxy for labor inefficiency or operating inefficiency: the operating expenses per
employee. Similarly, we use a proxy for asset inefficiency: the operating expenses
divided by total assets. The ratio of total loans to employees is suggested as a
measure of operating inefficiency by Koch and MacDonald (2003). However, with
deregulation and universal banking practice, the financial intermediation function of
banks through loans has weakened. Therefore, it would be desirable to use total
assets that include securities, foreign exchanges and other investments in addition to
loans.

To examine the effects of market concentration on efficiency (or inefficiency) we
estimate the following regression equation.

Ei = a+ B XXit + Vi 2Yit + X Zie + & (A3)

where E; = different efficiency (or inefficiency) indicators of bank i at time t, X,
i=bank specific variables of bank i at time t, such as BIS equity ratio, NPL(non
performing loans) SHARE, BRANCH and a dummy variable for regional banks,
Yit = market power variables of bank i at time t, such as the market share and HHI.
Zy+ = macroeconomic variables such as economic growth rate, inflation rate and a
dummy variable for the crisis period. We use three different indicators of efficiency
(or inefficiency) indicators: X-inefficiency obtained from estimation of equation (A2),
labor inefficiency measured by the operating expenses per employee, and asset



40 | #EREHR /2011, I

<Table 2> Descriptive Statistics

Variable Minimum Maximum Mean Std. Deviation
Assets Share 0.2245 29.4781 5.0004 4.9930
Loans Share 0.0570 33.2854 5.0000 5.3564

Deposits Share 0.2435 29.4880 5.0001 4.9253
HHI -Assets 0.0707 0.1481 0.0934 0.0270
HHI-Loans 0.0704 0.1623 0.0993 0.0317

HHI-Deposits 0.0703 0.1461 0.0919 0.0273

BIS -10.65 32.16 10.8342 4.5113

NPL SHARE 0.1000 24.6000 4.9732 4.1862
BRANCH 14 1185 229.87 198.113
Interest Margin -1.88 3.54 1.6306 0.7639
X-Inefficiency 0.00 3.56 0.2958 0.5408
Labor Inefficiency 0.2984 14.7542 4.7088 3.4952
Asset Inefficiency 0.0232 0.2341 0.07819 0.0374

inefficiency measured by the operating expenses divided by total assets. We use
panel data including all Korean national and regional banks in operation in any year
during the period of 1992-2006. Data used in this study are from the Bank
Management Statistics by the Bank of Korea and from the financial statements of
individual banks.

Table 2 shows summary descriptive statistics for the major variables used in this
study. The BIS risk-adjusted ratio of equity capital to total assets (BIS) is used as a
control variable for management risk or for the impact of leverage on efficiency. The
BIS risk-adjusted capital ratio is calculated according to the Bank of International
Settlements guidelines, which assign varying risk weights to different types of assets.
The ratio of non-performing loans to total loans (NPL SHARE) is included to control
for the risk effect. The number of branches (BRANCH) is included to account for the
effect of bank networks. A dummy indicator variable is defined as 1 for regional
banks and 0 for national banks to see the effect of being a regional bank. Market
share is measured for three different types of assets or liabilities; assets share, loans
share and deposits share are the bank’s share of total industry assets, loans and
deposits respectively. HHI that measures the degree of market concentration equals
the sum of the squares of each bank’s market share of total industry assets, loans or
deposits. INTREST MARGIN, the net interest margin, is the difference between the
interest rates on loans and securities and the interest rates on deposits and
borrowings. This variable is estimated by the average earnings on assets minus the
average interest expenses on assets. Two macroeconomic variables, economic growth
rate and inflation rate, and one macroeconomic dummy variable indicating the
financial crisis period are used to see macroeconomic effects. The period of 1997-1999
is regarded in this study as the crisis period. Even though the currency crisis was
over in 1998, the bank crisis continued through 1999.

Table 3A and Table 3B present the estimated results of equation (A3). In the
estimation of panel data, application of ordinary multiple regression techniques may
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<Table 3A> Panel Regression Results of Equation (A3)
Dependent Variables: Labor Inefficiency and Asset Inefficiency, n=285

Category Variable 0 ‘ @ ; ‘ ©) @ ‘ ©) : ‘ ©
Labor Inefficiency Asset Inefficiency
Bank Specific BIS -0.028 -0.033 -0.027 0.001 -0.001 0.001
Variables (-0.774) (-0.917) (-0.766) (0.023) (-0.224) (0.001)
NPL SHARE 0.162** 0.132%* 0.158%* 0.005%* 0.005** 0.005**
(4.296) (3.468) (4.299) (12.971) (12.144) (12.974)
BRANCH 0.002 0.003* 0.002 0.001** 0.001* 0.001**
(1.354) (2.060) (1.536) (3.267) (2.515) (3.308)
Regional Bank -1.799%* -1.646%* -1.923%* 0.006* 0.010% 0.005
Dummy (-4.763) (-4.510) (-5.249) (1.998) (2.475) (1.255)
Market Power Assets Share -0.043* -0.002%*
Variables (-2.193) (-3.350)
HHI (assets) 66.146%* 0.378**
(15.293) (9.089)
Loans Share -0.086 -0.002%*
(-1.550) (-2.610)
HHI (loans) 58.786%* 0.333**
(15.283) (8.095)
Deposits Share -0.73* -0.002%*
(-2.009) (-3.474)
HHI (deposits) 67.364%* 0.392%*
(16.000) (8.274)
Macroeconomic | GDP Growth Rate | -0.183** -0.033 -0.185%* -0.001 -0.001 -0.001
Variables (-4.642) (-0.571) (-4.789) (-0.1770) (-1.890) (-1.780)
Inflation Rate 0.222%* 0.442 0.157** 0.003** 0.001 0.003**
(3.129) (4.786) (2.766) (3.654) (0.542) (3.960)
CRISIS 3.180%* 7.752%* 3.169** 0.034** 0.074** 0.034**
(6.619) (7.512) (6.753) (6.554) (6.888) (6.610)
Adj. R? 0.863 0.863 0.869 0.927 0.929 0.928
F 180.84 169.97 190.68 366.09 352.50 371.84

Note: 1) Estimation results of fixed effects model. The coefficients of the constant under the fixed effects
model are not reported here
2) t values are shown in parentheses.
respectively.

* *%

and indicate significance at the 5% and 1% levels

result in omitted variable bias. Hsiao (1986) demonstrated that pooled OLS results in
biased and inconsistent coefficient estimates because omitted cross-section-specific
variables may be correlated with the explanatory variables. Use of either a fixed-
effects model or a random-effects model can solve this problem. A fixed effects
model is commonly used to control for omitted variables that differ between banks
but are constant over time while a random effects model is used to control for some
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<Table 3B> Panel Regression Results of Equation (A3)
Dependent Variables: X-Inefficiency, n = 285

Category Variable @) ‘ ®) B ‘ ©)
X - Inefficiency
Bank Specific BIS 0.002 0.002 0.002
Variables (1.018) (1.146) (1.092)
NPL SHARE -0.002* -0.003* -0.002*
(-2.126) (-2.254) (-2.198)
BRANCH 0.001** 0.001** 0.001**
(5.338) (5.407) (5.561)
Regional Bank Dummy 0.014 0.013 0.008
(0.740) (0.671) (0.409)
Market Power Assets Share -0.001*
Variables (-2.011)
HHI (assets) 0.272%*
(4.387)
Loans Share -0.002**
(-2.867)
HHI (loans) 0.190**
(4.654)
Deposits Share -0.004
(-1.856)
HHI (deposits) 0.271**
(3.775)
Macroeconomic GDP Growth Rate -0.006 -0.005* -0.006*
Variables (-1.833) (-2.080) (-2.016)
Inflation Rate 0.010 0.010 0.009
(1.724) (1.882) (1.679)
CRISIS 0.030%* 0.002* 0.031%*
(2.907) (2.222) (2.769)
Adj. R? 0.674 0.681 0.678
F 51.78 57.32 54.33

Note: 1) Estimation results of fixed effects model. The coefficients of the constant under the fixed effects
model are not reported here
2) t values are shown in parentheses.
respectively.

* *%

and ** indicate significance at the 5% and 1% levels

bank-variant omitted variables and other time-variant omitted variables. In the
absence of prior knowledge about omitted variables, we estimate both models and
run the Hausman test comparing fixed effects vs. random effects. Based on the
Hausman test, we report the fixed effects model only in the following table. The
fixed effects model is usually regarded as more appropriate than random effects
model when population data instead of sample data are used as in our study.
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Market power variables show interesting results. An increase in market share by
individual banks contributes to a decrease in X-inefficiency, labor inefficiency and
asset inefficiency while an increase in market concentration causes greater
inefficiency. The opposite signs of SHARE (individual bank’s market share) and HHI
(overall market concentration level) seems to be contradictory, but can be explained.
Under the efficient structure hypothesis, efficient banks have higher profits and
larger market shares, thus negative correlation between market share and
inefficiency. On the other hand, as overall market concentration level increases, the
degree of competition among banks as well as their efforts to be efficient are lessened.

When we add the square term of HHI in the regression equation, significant
negative coefficients are obtained for all the models. Therefore, their relationship is
not completely linear, but of an inverse U-shaped curve, indicating that economies of
scale leading to operating efficiency kick off at a certain level of market concentration.
Appendix 2 shows the estimated results of model A3 with addition of HHI? (assets).

Among the bank specific variables, BIS turns out to be insignificant in influencing
operating efficiency, asset efficiency or X-efficiency. NPL SHARE has definitely a
positive effect on operating costs and thus inefficiency as expected. The more
branches, the higher operating cost per worker or asset. Being a regional bank does
not affect X-inefficiency or asset inefficiency, but it has a significant negative effect on
labor inefficiency. Regional banks are less prestigious and less competitive compared
to national banks, and they tend to spend less on employee compensations and other
overhead costs. However, lower labor cost does not necessarily imply higher labor
productivity or higher profitability. Park and Weber (2006b) show that a dummy
variable representing national banks has a positive and significant coefficient in
explaining Koran bank profitability.

Among the macroeconomic variables, a dummy variable representing the crisis
period stands out. In all nine different models, CRISIS has a positive significant effect
on bank inefficiency. Both the GDP growth rate and the inflation rate show expected
coefficient signs, a negative effect of the GDP growth rate on inefficiency and a
positive effect of the inflation on inefficiency. However, significance of the
coefficients varies among different model specifications. The explanatory power
(Adjusted R?) of Models 1-6 is very high and that of Models 7-9 is acceptable. In
summary, empirical results indicate that market concentration has not improved
bank efficiency through taking advantage of scale economies or scope economies.
Instead, recent mergers, acquisitions and consolidation of banks led to greater
inefficiency in terms of X-inefficiency, labor inefficiency and asset inefficiency.

IV. Effects of Market Concentration on Competition

In this section we examine the effects of market concentration on the level of
competition among banks. Following Panzar and Rosse (1987), the degree of
competition can be measured as the H-statistic which is the sum of the elasticities of
the revenue with respect to input prices.
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H = Y(9R/ aw;)(w;i/R) (B1)
where w; is i input price. Panzar and Rosse (1987) show from the profit
maximization condition that the H-statistic is equal to unity (H = 1) in a perfectly
competitive market, and less than or equal to zero (H < 0) under monopoly.
Although the Panzar-Rosse article also shows that 0<H<1 could be consistent with
oligopolistic behavior, it is common to regard 0<H<1 as the condition of
Chamberlinian monopolistic competition. The H-statistic can be derived from the
following reduced-form revenue equation.

In(Rie) = a + P1 In(wiie) + B2 In(woi) + B3 In(waie) + yx X zi + € 3¢ (B2)

where Ry is bank i's revenue at time t, wy is the input price of labor, w: is the
input price of capital, ws is the input price of funds, and zx is a vector of control
variables affecting the bank’s revenue function.

The H-statistic is the sum of 1, p2 and Ps. wiit (The unit labor cost) is measured
by the ratio of personnel expenses to the number of employees, wa (the unit capital
cost) is measured by the ratio of depreciation allowance and other maintenance costs
to total fixed assets, and wsi (the unit funding cost) is measured by the ratio of
interest expenses to the sum of total deposits and borrowings. Several control
variables are included in the model. Total assets (ASSET) are included to see the size
effect. BRANCH, even though it may show the effect of bank networks, is not
included in the model because of its high correlation with ASSET. The ratio of non-
performing loans to total loans (NPL SHARE) is included to control for the risk effect.
The BIS risk-adjusted capital ratio (BIS) is alternatively used as a control variable for
credit market and operational risk. There has been weakening of the financial
intermediation function of banks in Korea over time. The ratio of non-interest
revenue to total revenue (NINT) is included to reflect the effect of changing financial
intermediation or diversification. Traditionally R;: (revenue) is typically measured by
interest revenue or its ratio to total assets, presuming that the main function of banks
is financial intermediation. However, with weakening of financial intermediation in
recent years and diversification of bank assets, total revenue or its ratio to total assets
is used in some studies. In this study we use both interest revenue (IR) in log and
total revenue (TR) in log as the dependent variable.

In regard to the relationship between concentration and competition in the
Korean banking sector, Kim (2003) measures competition using the Bresnahan-Lau
method of Bresnahan (1989) and Lau (1982) based on aggregate monthly data from
1996 to 2002 and finds that the pricing behavior of Korean banks during this period
is consistent with perfect competition and that they behave more competitively even
after the increase in concentration ratio. On the other hand, applying the Panzar-
Rosse method, Lee and Lee (2005) find that the Korean banking market shows
monopolistically competitive behavior for both the period of 1992-1997 and the
period of 1998-2002 while market competition weakened significantly over the latter
period. Park (2009) estimated the H-statistic with the data from Korean banks for the
period of 1992-2004 and found that the Korean banking industry exhibits
monopolistically competitive behavior except for the Asian financial crisis period.
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<Table 4> Estimation Results of Equation (B2)
Dependent variables: InIR and InTR, n=285

Fixed Effects Model Random Effects Model
InIR InTR InIR InTR
Constant -0.256%* -0.277**
(-1.917) (-1.895)
InW, 0.126%** 0.127%** 0.130%%** 0.123%**
(7.325) (7.053) (8.736) (8.462)
InW> -0.003 0.005 0.022 0.028
(-0.083) (0.313) (0.978) (1.531)
InW3 0.647%** 0.648*** 0.654%%* 0.656%***
(29.969) (28.121) (29.562) (28.934)
InASSET 0.947%** 0.942%** 0.931*** 0.929%***
(44.757) (43.151) (47.001) (46.082)
NINT -0.365%%* 1.276%** -0.389%%* 1.205%**
(-5.769) (21.737) (-6.519) (20.542)
NPL SHARE -0.002 -0.001 -0.001 -0.000
(-1.306) (-0.848) (-0.775) (-0.412)
BIS 0.01 1% 0.012%** 0.012%%** 0.014%**
(7.915) (8.231) (8.783) (8.812)
ADJ. R? 0.997 0.997 0.997 0.997
H statistic 0.776%** 0.753*** 0.812%** 0.822%**
(24.192) (24.828) (26.553) (26.678)
Wald test: H=0 537.27%%* 551.35%** 665.89%** 636.29%**
(p-value) (0.000) (0.000) (0.000) (0.000)
Wald test: H=1 62.34%** 47,715 42.63%%* 36.47%%*
(p-value) (0.000) (0.000) (0.000) (0.000)

Note: 1) The coefficients of the constant under the fixed effects model are not reported here.
2) t values are shown in parentheses. *, ** and *** indicate significance at the 10%, 5% and 1% levels
respectively.

This study extends Park (2009) further by adding data of two more years when
bigger mergers occurred. In addition, we not only estimate the degree of competition,
but also examine what are the major determinants of the degree of competition. Even
though the fixed effects model is usually regarded as more appropriate than random
effects model when population data instead of sample data are used as in our study,
we use both fixed and random effects models for comparison purpose.

The estimation results of the tests of competitive condition (the H-statistic) are
given in Table 4. The Wald test rejects the hypothesis of monopolistic market
structure (H=0) at the 1% level. It also rejects the hypothesis of perfectly competitive
market structure (H=1) at the 1% level. Bikker et al. (2006, 2009) reported that
overestimation of H-statistic is possible in the Panzar-Rosse model when the
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<Table 5> Market Concentration and Competition Level of Korean Banks

Year HHI — Total Loans H-statistic with InIR H-statistic with InTR
1992-1994 889.58 0.520 0.543
1993-1995 821.93 0.609 0.623
1994-1996 769.42 0.525 0.554
1995-1997 729.00 0.410 0.461
1996-1998 738.34 0.877 0.924
1997-1999 831.99 0.884 0.944
1998-2000 951.28 0.751 0.780
1999-2001 1235.49 0.690 0.675
2000-2002 1420.28 0.672 0.664
2001-2003 1565.64 0.636 0.642
2002-2004 1506.65 0.638 0.598
2003-2005 1443.90 0.627 0.608
2004-2006 1461.79 0.641 0.613

Note: 1) H-statistic is estimated from fixed effects models.
2) The correlation coefficient between HHI and the H statistic for InIR is -0.002 while correlation
coefficient between HHI and the H statistic for InTR is -0.196.

regression includes a scale variable such as the asset size. However, in this study, the
H values, with exclusion of ASSET from the model, show similar test results with no
indication that inclusion of a scale explanatory variable causes overestimation of the
level of competition (See Appendix 3). wii and wsy are positive and statistically
significant, indicating that an increase in unit costs of labor or funds leads to higher
revenue. wai is not statistically significant. When the scale variable, ASSET, is
excluded, the unit capital cost exerts significant positive effect on revenue. All
control variables have expected signs.

To see how the H values changed over time, the H-statistics are estimated for
moving three-year time periods, that is, 1992-1994, 1993-1995, 1994-1996 and so on.
The estimation results of the H values that are reported in Table 5 along with HHI
indicate that market concentration did not affect the competition level in the Korean
banking industry. The correlation coefficient between HHI and the H statistic for
InIR is -0.002 while correlation coefficient between HHI and the H statistic for InTR is
-0.196, which indicates no or very low correlation between market concentration and
competition.

For only the two periods, 1996-1998 and1997-1999, the hypothesis of perfectly
competitive market structure (H=1) cannot be rejected at the 1% level. It can be
inferred from the empirical results that the Korean commercial banking market was
monopolistically competitive during the pre-crisis period and the post-crisis period,
while its level of competition increased to the level of perfect competition during the
crisis period, which might be due to breakdown of old connections among banks,
making collusion more difficult. However, these two periods could not pass the
equilibrium condition test.

As an alternative way of examining the degree of competition, we now turn to
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[Figure 1] Regional and National Banks: Interest Margin and S.D.
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the interest margin. The average interest margin tends to increase when the market
power in the banking industry increases. With polarization of bank size, the
standard deviation of the net interest margin may also increase, resulting in higher
margins for dominant banks and lower margins for less dominant banks. The data
show that the average net interest margin for all banks declined during the crisis
period, particularly in 1998, but returned to the pre-crisis level of about 2% in 2003
and then a little higher since then as shown in Figure 1. The standard deviation
declined mildly over the period even though there were jittery fluctuations during
the crisis period (from 0.766 in 1992 to 0.496 in 2006). A similar trend in both
variables is found for both regional and national banks. However, a steady increase
in both the interest margin and its standard deviation in the last two years may
suggest that the effect of increased market power through M&As and consolidation
on the interest spread might have begun to be realized as some have expressed their
concerns over increased market power.

To further examine the effect of increased market concentration on the average
net interest margin, we estimate the following regression equation.

Mit= o + Pr Z Xit + Yk Z Yigit + Ok Z Zit + €t (B3)

where M;; = the average net interest margin of bank i at time t, Xi i = bank specific
variables of bank i at time t, such as BIS equity ratio, NPL(non performing loans)
SHARE, BRANCH, and a dummy variable for regional banks, Y, i = market power
variables of bank i at time t, such as the market share and HHI. Zyx; = macroeconomic
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<Table 6> Panel Regression Results of Equation (B3)
Dependent Variable: Interest Margin, n = 285

Category Variable €)) 2) 3)
Bank Specific BIS 0.064** 0.062** 0.064**
Variables (8.880) (8.420) (9.001)
NPL SHARE -0.024%* -0.023%* -0.025%*
(-3.270) (-2.973) (-3.302)
BRANCH 0.001** 0.001** 0.001**
(4.788) (4.427) (4.478)
Regional Bank Dummy 1.151%* 1.141%* 1.148**
(15.343) (15.267) (15.512)
Market Power Assets Share 0.052%*
Variables (7.211)
HHI (assets) 3.104%*
(3.7772)
Loans Share 0.045%*
(6.770)
HHI (loans) 3.191**
(4.354)
Deposits Share 0.053**
(7.354)
HHI (deposits) 3.064**
(3.765)
Macroeconomic GDP Growth Rate 0.002 -0.003 0.001
Variables (0.238) (-0.241) (0.183)
Inflation Rate 0.009 0.022 0.010
(0.661) (1.175) (0.726)
CRISIS -0.087 -0.189 -0.091
(-0.912) (-0.928) (-0.953)
Adj. R’ 0.947 0.947 0.947
F 531.39 505.33 537.87

Note: 1) Estimation results of fixed effects model. The coefficients of the constant under the fixed effects
model are not reported here
2) t values are shown in parentheses. * and ** indicate significance at the 5% and 1% levels
respectively.

variables such as economic growth rate, inflation rate and a dummy variable for the
crisis period.

Table 6 shows the estimation results of equation (B3). As explained earlier, we
report the fixed effects model only because the fixed effects model is usually
regarded as more appropriate than random effects model when population data
instead of sample data are used as in our study. Market share or market
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concentration is measured for three different types of assets or liabilities: total assets,
total loans, and total deposits. Their estimation results are presented in Models 1-3.
Two market power variables are used: market share of each bank and HHI
indicating the overall degree of market concentration. The market share, whether it is
measured in total assets, total loans or total deposits, has a positive and significant
effect, and so does HHI.

All bank specific variables have significant effects on the average interest margin
in all three models. BIS has a significant positive effect and is consistent with the
signaling theory, which suggests that a higher equity ratio increases confidence
among bank customers, leading to higher interest spread. NPL SHARE has a
significant negative effect as expected. Loans are the major income-earning asset of
banks and higher percentage of non-performing loans negatively affect the interest
spread. BRANCH shows a positive and significant influence on interest spread
through bank network effect.

A dummy variable differentiating regional banks (Regional banks =1) from
national banks is positive and significant. The average interest margin for regional
banks is usually higher than that for national banks because interest rates for SMEs
typically serviced by regional banks include larger costs and risk premiums than
interest rates for corporate loans typically serviced by national banks. This is evident
in Figure 1. On the other hand, all macroeconomic variables have no significant
effects on the average interest margin. CRISIS that has a significant effect on bank
inefficiency is not significant in explaining the interest spread. The explanatory
power of Models 1-3 (Adjusted R?) is very high. It can be inferred from the empirical
results that the bank mergers that have taken place so far have increased market
concentration and that the increase in individual bank’s market share and overall
increase in market concentration is positively correlated with increased average
interest margin.

V. Conclusions

While market concentration in the Korean banking industry decreased during the
pre-crisis period due to financial deregulation, it has markedly increased since the
crisis of 1997-1998 because of M&As, P&As of banks and consolidation of banks
under financial holding company system. With this change, there has been a
growing concern over market power in the Korean banking industry. In this study
we examined the effects of the increase in market concentration on bank efficiency
and competition.

The collusion theory suggests that mergers and consolidation might be initiated
by banks in order to extract consumer surplus, and the result would be higher prices
to consumers and socially inefficient allocation of resources. Empirical results
indicate that market concentration has not improved bank efficiency through scale
economies or scope economies. Instead, recent mergers and consolidation of banks
resulted in an increase in inefficiency regardless of different indicators of inefficiency
used: X-inefficiency, labor inefficiency or asset inefficiency. While an increase in
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market share of individual banks improved bank efficiency, the overall market
concentration ratio measured by HHI resulted in lower efficiency. These findings
come with comforting news that the relationship between market concentration and
inefficiency is not completely linear, but of an inverse U-shaped curve.

The bank mergers and consolidation that have taken place so far have not
realized scale economies by rationalizing their operations or scope economies by
rationalizing their business activities. Market concentration has not contributed to
efficiency through these scale and scope effects. Instead it has resulted in rent
extraction by oligopolistic banks. Our study also finds that the Korean banking
industry has been monopolistically competitive except for the crisis period.
Although an increase in market concentration has not changed the overall level of
competition measured by the H-statisticc market concentration has raised the
average interest margin. Therefore, a growing concern over market power in the
Korean banking industry is worth to note.

The findings in this study are tenuous, given the following constraints. First, the
Korean banking industry experienced a sudden change from a non-concentrated
market to a moderately concentrated market in a very short time period and it is still
in a transitory period. Second, most mergers and consolidation, especially the big
ones, occurred towards the end of the sample period, and we may need data of a few
more additional years to analyze the full effects of these mergers and consolidation
on efficiency and competition.
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Appendix 1: Directional Technology Distance Function

To measure inefficiency we use the directional technology distance function
proposed by Fare and Grosskopf (2004) which is based on Chambers, Chung, and
Fdre (1996), a generalization of the Luenberger (1992) benefit function. We assume
that there are k =1, ..., K banks which employ x* vector of inputs to produce y* vector
of outputs. The technology for each bank is written as {T* = { (¥, y*) : inputs can
produce outputs }. The piecewise linear DEA technology is written as:

T={(xy): Zzxm<x,,n=1 .. ,NZzYmZyn,m=1,.., M,
2zr=1,k=1,...,Kand z20,k=1,..., K} (C1)

The intensity variables, zx, k = 1, ..., K, serve to form linear combinations of all
observed banks’ inputs and outputs. The N+M inequality constraints restrict the
technology in that for a particular bank no more output can be produced using no
less input than a linear combination of all observed inputs and outputs. Requiring
the intensity variables to sum to one allows variable returns to scale. We assume that
the first N-1 inputs such as labor, capital, and deposits are variable inputs (x*) and
can be used in greater or lesser amounts at the bank manager’s discretion, but that
the Nth input, equity capital (e), is fixed exogenously by bank regulators and owners.
Therefore, we partition bank k’s input vector as xk = (x%; k).

Define the directional technology distance function for each bank as

DE(x%, e, v gy, 8o &) = max{B:(xk — Bgy ¢ — B v+ Bgy) € T} (C2)

where variable inputs are contracted in the direction g, equity capital is contracted
in the direction g., and outputs are expanded in the direction of g, . For (x ek, %) = 7.
a value of Df(xt, &, vk ¢., g g,)=0 indicates that the bank operates on the frontier of

T and is efficient for the direction (¢x, o &) A value of DE(x*, e, v, gy, g0 ) >
Oindicates inefficiency. We assume that equity capital (e) is fixed exogenously by
bank regulators and owners, and therefore we choose g. = 0 so that equity capital is
not scaled upon. For the DEA technology, the directional technology distance
function for bank k' is estimated as

DF (x*, &, y¥', gy, g, gy) = max f subject to
2z X X% - Py n=1,..,N-1
2 zk ex ey,
ZzYmZYem+t Py m=1,.., M
Xz=1,k=1,..,Kand z20,k=1,..., K (C3)
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Figure A shows how the production technology and inefficiency are estimated
from the observed input and output with an example of four banks: A, B, C, and D.
The piecewise linear technology, T, is bounded by the lines HB, BD, DA, and the
horizontal extension from A. Given a direction vector (gx, . g,) where g.. is assumed
to be zero, the directional distance function is defined as (C2) and estimated via (C3).
This function expands output in the direction g, contracts inputs in direction gy, and
is a measure of technical inefficiency (X-inefficiency). Banks A, B, and D produce on
the frontier of T are technically efficient. Bank C operates inside the frontier and is
technically inefficient.

In this study, we measure X-inefficiency by the directional distance between F
and C in Figure A. For estimation, we use three inputs, which are labor, capital, and
deposits, and three outputs, which are commercial loans, consumer loans, and
securities. We choose g, = (1,1,1) and g» = (1,1,1) so that the estimate of inefficiency
from equation (C3) is the simultaneous unit expansion in the three outputs and unit
contraction in the three inputs that is feasible, given the best-practice combinations of
outputs and inputs of the banks in our sample. An inefficient bank earns less
revenue and incurs higher costs than it would if it operated on the frontier. We sum
inefficiency over the outputs and inputs and divide by total assets.

X-INEFF = B (Z gym+ Z Q) / Assets = (1+1+1+1+1+1) / Assets. (C4)
m n

[Figure A] The Bank Production Technology (T) and the Directional Distance
Function assuming gx=-1 and gy=1.
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Appendix 2. Panel Regression Results of Equation (A3) with
inclusion of HHI2as an Additional Independent
Variable, n=285

Category Variable Labor Efficiency Asset Inefficiency X-inefficiency
Bank Specific BIS -0.080 -0.001 0.002
Variables (-1.543) (-1.809) (1.326)
NPL SHARE 0.057* 0.004** 0.003
(2.477) (10.892) (1.793)
BRANCH 0.001 0.001 0.001**
(0.924) (1.913) (4.107)
Regional Bank -1.608** 0.007* 0.012
Dummy (-4.803) (2.029) (1.647)
Market Power Assets Share -0.021 * -0.183** -0.001*
Variables (-2.149) (-2.959) (1.984)
HHI (assets) 201.307** 2.231%* 1.728%*
(8.796) (8.660) (3.812)
HHI (assets) -757.229** -10.153** -8.432%*
(-5.906) (-7.034) (-4.655)
Macroeconomic | GDP Growth Rate -0.361** -0.004** -0.004
Variables (-7.042) (-6.703) (-1.863)
Inflation Rate 0.108** 0.006* 0.008
(4.011) (2.429) (1.515)
CRISIS 1.007* 0.001* 0.044*
(2.358) (2.012) (2.368)
Adj. R? 0.888 0.941 0.701
F 194.11 389.66 63.29

Note: 1) Estimation results of fixed effects model. The coefficients of the constant under the fixed effects

model are not reported here.

2) t values are shown in parentheses. * and ** indicate significance at the 5% and 1% levels

respectively.
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Appendix 3. Estimation Results of Equation (B2) with
exclusion of LnASST Dependent variables:
InIR and InTR, n=285

Fixed Effects Model Random Effects Model
InIR InTR InIR InTR
Constant 3.518*** 2.838***
(6.251) (4.697)
InW, 0.101*** 0.115%** 0.092*** 0.089***
(3.746) (3.102) (3.136) (3.289)
InW, 0.243%** 0.294*** 0.251%** 0.253%**
(6.339) (6.184) (7.942) (8.793)
InW3 0.415%%* 0.389%** 0.484%** 0.493***
(3.064) (3.215) (3.337) (3.489)
NINT -0.924 %% 1.478%** -0.702%%* 1.604%**
(-3.271) (6.769) (-3.104) (7.775)
NPL SHARE -0.008 -0.011 -0.003 -0.008
(-0.750) (-1.039) (-0.329) (-1.235)
BIS 0.038** 0.042%* 0.011* 0.025%*
(2.245) (2.359) (1.777) (2.069)
ADJ.R? 0.987 0. 989 0.979 0.984
H statistic 0.759%** 0.798*** 0.827%*** 0.835%**
(6.783) (6.964) (8.138) (8.651)
Wald test: H=0 557.38*** 609.42%** 673.22%** 654.55%**
(p-value) (0.000) (0.000) (0.000) (0.000)
Wald test: H=1 58.36%** 4921 *** 30.25%** 34.75%**
(p-value) (0.000) (0.000) (0.000) (0.000)

Note: 1) The coefficients of the constant under the fixed effects model are not reported here.
2) t values are shown in parentheses. *, ** and *** indicate significance at the 10%, 5% and 1% levels
respectively.
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ABSTRACT

This paper investigates the effects of changes in household structure on service demand.
The structure of households in Korea has been quickly changed due to low birth rate and
population aging as well as increasing women’s participation in the workforce. Their
consumption patterns may have been altered by the structural changes. This paper focuses on
the additional demand for market services replacing household activities such as household
chores and care services. First, using a 3-sector time allocation model, we theoretically
analyze the mechanism that marketization of household production can lead to the expansion
of service industries. Next, in order to analyze the effects of changes in household structure
on consumption demand, we estimate the Engel curves according to the QUAIDS model.
For empirical work, the Survey of Household Finances was used. According to the results,
structural changes in Korean households, such as an increase in single-person households, a
decrease in families with a spouse or children under 6 years old, and an increase in
dual-earner households, have caused an increase in medical expenses, education and training
costs, and expenses for household services, which are typically substitutes for household
production services.
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(Table 1> The Employment Gap in the US and Europe Countries(1996)

(Unit: %, 15~64 years old)

United United
States France Germany Netherlands Kingdom
*Employment-to-Population ratio
Total (head) 73.9 587 (152) | 65.0 (8.9) 66.3 (7.6) | 68.9 (5.0
Total (FTE) 82.0 639 (181) | 65.6 (164) | 593 (22.7) | 71.9 (10.1)
Men (head) 37.6 33.1 4.5) | 368 (0.8) 396  (-2.0) | 341 (3.5)
Men (FTE) 45.5 37.8 (7.7) | 393 (6.2) 39.8 5.7 | 416 (3.9
Women (head) 36.2 26.4 9.8) | 275 8.7) | 26.7 9.5 | 348 (1.4)
Women (FTE) 36.5 26.0 (10.5) | 263  (10.2) | 19.5 (17.0) | 303 (6.2)

Note: FTE(full-time equivalent) implies 35 hours a week. Figures in parentheses are the employment gap with

the US.
Source: Salverda, Bazen, and Gregory(2001).
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[Figure 1] Marketization Hypothesis
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{Table 2> Average Time Use, Adults Aged 30~59 by Gender

(Unit: hours per week, %)

Market Household ) Personal
) Work Leisure ) Total
Work Production Time
Korea, 1999
54.5 44 58.9 36.9 72.2 168
Men
(32.4) (2.6) (35.0) (22.0) (43.0) (100.0)
284 344 62.8 34.4 70.8 168
Women
(16.9) (20.5) (37.4) (20.5) (42.1) (100.0)
Korea, 2009
493 6.0 55.3 36.2 76.5 168
Men
(29.4) (3.6) (32.9) (21.5) (45.5) (100.0)
26.5 31.8 58.3 34.5 75.2 168
Women
(15.8) (18.9) (34.7) (20.5) (44.8) (100.0)

Source: Statistics Korea, Time Use Survey.

{Table 3> Annual Hours Worked and Productivity in Goods and Services Sector

(Unit: hours, billion won per hour)

Annual Hours Worked

Productivity (GDP/hour)

1999

2009 1999 2009
Total 2,054 1,937 282.1 457.0
Goods 709 593 313.2 (1.000) 615.1 (1.964)
Services 1,345 1,345 265.7 (0.848) 387.3 (1.236)
Service share 0.655 0.694 - -

Note: Figures in parentheses are relative productivities to goods in 1999.
Source: Statistics Korea, Economically Active Population Survey, Bank of Korea, National Accounts.

{Table 4> Parameter Estimates(2009): o =2

o ¢ o s g ap/a,

Men 2.036 0.685 0.427 0.470
2 0.712

Women 1.882 0.254 0.625 0.928




68 | wEmamE /2011 1l

2oy o] BAEo]l diEdsrE
7HAI A Aol A ol Axl FAe] AR A
A7F EolEAL A4 THAIA AR
3 AgAHIZ: A be] AL ol

Vel olelre BEA A
AR R 2 Be] AHl: a
S 3180 Pl EAE Aingi o
€ 7F7E S A S UK
4 PhZ A e A

g 3%, Aelutke s
Sle) £uARe] AT} A 5
20 AE 93 WA B Aol

3l asial 21tk sl 99 84

V. 7t Z Hee MHjA
A O

QY 77z Wy

et ApTEs WA 9715

ol A 2005»1 9U§£Li o129, 7

o<1

F= 2L 71 T oF 800%7H4lA 1,600
RNZ A8 F ] S7FslGAH. ool whet
7 th715stoll M e o 4TS 5
At 2REe A3 9GS 7Y
7REO R AoqtE ol At Anled

o=

wshe ek Bt Qo

7Y 4 AdAE Akt Wt
o)=olAT}. Eol - 23 o] A 1w
aEsl| wet e R 1917F
T HlFo] Al Sk e, o] A
A 3AY o] Fui7kE ZHEE o)

e} ¥

2ol zhdg FAE AFZCl 2

Al 7 HIsE A 015k ol
3 FAE BE 2030908 FE+Ad
7S 3B8%E sk, B R
7} 197 22 20.7%, 23.0%E
%.ﬂ.zﬂ 740; aﬂ/\]—g]jr_ 11;]_

ksl
pud

o

s

-
L

o 4

_|_4

A

A, 7 799 BAREEA &

el Aok Arg BEAGA
199513 1.19% A4 20053 135
2 27T, 4717E Asls

4 FAH B4 2GS e 2ok 94 13} w7k FolAW A @l <) wh ASH Beos
AR BE 183 3 X, oh ol W A (6] o8l p,/p, 7t FAAL A (S)°l o8 47}
2AEET wpARe R xo e oAE o8 ol tig A1l prh 2EE:



RRE Habt MHlA 220 DX 22 2 | 69

[Figure 2] Changes in the Distribution of Households by Number of Household
Members
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Source: Statistics Korea, Population Census.

{Table 5> Changes in Household Composition
(Unit: %, persons)

1990 1995 2000 2005 2010* 2020* 2030*
One person 9.0 12.7 15.5 20.0 20.3 21.6 23.7
Married couple 8.3 10.8 12.3 14.2 15.2 17.7 20.7
Other one 2.4 1.9 1.9 2.0 1.9 1.7 15
generation
Married couple with | 5, 50.4 482 022 413 38.0 33.8
children
Single parent with |, ¢ 7.4 79 8.6 8.7 8.6 8.1
children
Married couple with | 0.9 1.0 1.0 1.0 12 13
parent
Other two 5.8 46 38 37 36 38 4.1
generation
Three generation
12.5 10.0 8.4 7.0 6.8 6.4 6.1
and more
Non relative
1. 1.4 1.1 1.4 1.2 1. .
household s 0 08
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(No. of Household
Members) (3.7) (3.3) 3.1) 2.9) 2.8) (2.6) 2.4)

Note: * projected figures.
Source: Statistics Korea, Population Census; 2007 Household Projections.
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{Table 6> Average Number of Employed by Household Size

(Unit: persons)

7 persons
Total 1 person |2 persons|3 persons |4 persons |5 persons |6 persons
and over
1995 1.19 0.54 1.03 1.33 1.48 1.70 2.00 2.45
2000 1.27 0.56 1.08 1.33 1.45 1.74 2.07 2.56
2005 1.35 0.61 1.17 1.35 1.43 1.79 2.12 2.64
Source: Statistics Korea, Population Census(Economic Activity 10% Sample).
{Table 7> Economic Activity Status of Married Couple
(Unit: %)
Wife 1995 2005
Husband Total Worked |Didn't work Total Worked |Didn't work
Total 100.0 35.7 64.3 100.0 39.2 60.8
Worked 89.0 334 55.6 81.5 352 46.3
Didn't work 11.0 2.3 8.7 18.5 4.0 14.5

Source: Statistics Korea, Population Census(Economic Activity 10% Sample).
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{Table 8> Structure of Households

(Unit: persons, %)

Households above 2 persons

All households

2003 2006 2009 2006 2009
*Demographic composition
Avg. Household size (in person) 3.45 3.31 3.34 2.94 2.86
Under 18 years old 1.08 0.95 0.96 0.80 0.76
Adults (18-64 years old) 2.19 2.13 2.10 1.89 1.80
Elderly (65 years or older) 0.22 0.26 0.29 0.27 0.30
Single - - - 8.9 11.5
Single, children 6.2 6.8 6.9 5.7 5.5
Single, other 4.4 5.3 4.2 4.4 3.4
Couple” 11.4 11.9 10.8 10.0 8.6
Couple, children 68.9 64.3 64.9 54.0 51.5
Couple, other 1.7 1.8 14 3.1 3.0
Elderly, single - - - 5.6 7.1
Elderly, couple 6.5 8.5 10.5 7.1 8.3
Elderly, other 1.0 1.4 1.3 1.2 1.0

100.0 100.0 100.0 100.0 100.0
*Employment
Number of employed 1.43 1.43 1.47 1.29 1.27

(share of employed) (0.416) (0.432) (0.439) (0.438) (0.444)

Single, no job 19.8 18.7 19.1 229 259
Single, employed 80.2 81.3 80.9 771 74.1
Couple, no job 4.7 4.5 4.0 4.5 4.0
Couple, one job 51.5 49.9 47.8 49.8 47.7
Couple, two jobs 43.8 45.6 48.2 45.7 48.3
Elderly, no job 63.0 59.3 57.0 67.1 66.9
Elderly, one job 29.6 32.1 33.0 27.5 27.5
Elderly, two jobs 7.4 8.7 10.0 5.4 5.7
*Specific types
Female head household 16.5 19.1 17.6 26.6 27.6
Elderly household” 16.3 19.1 20.4 21.6 233
Number of households surveyed 89,567 76,499 73,463 90,696 85,197

Note: 1) Households consisting only of a married couple.
2) Households with more than one elderly member (65 years or older).

Source: Statistics Korea, Survey of Household Finances.
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{Table 9> Income and Expenditure of Households

(Unit: 1,000won, %)

Households above 2 persons

All households

2003 2006 2009 2006 2009
Income (real)*
Household income 2,800 2,977 3,052 2,685 2,661
- [2.1] [0.8] - [-0.3]
Income per person 811 899 913 913 930
- [3.5] [0.5] - [0.6]
Inequality measure 5.87 6.13 6.11 9.60 11.20
(P90/P10)

Expenditure (real)*
Household expenditure 2,285 2,426 2,467 2,184 2,161
- [2.0] [0.6] - [-0.4]
Expenditure per person 662 733 738 743 755
- [3.4] [0.2] - [0.5]
Income (nominal) 2,631 3,042 3,443 2,744 3,002
Expenditure (nominal) 2,147 2,479 2,783 2,232 2,437
(81.6) (81.5) (80.8) (81.4) (81.2)
Consumption exp. 1,836 2,097 2,343 1,885 2,046
(69.8) (68.9) (68.1) (68.7) (68.2)
Non-consumption exp. 311 382 440 347 391
(11.8) (12.5) (12.8) (12.6) (13.0)

Note: * Real values are adjusted by CPI (2005=100). Annual growth rate in brackets and % of household

income in parentheses.
Source: Statistics Korea, Survey of Household Finances.
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{Table 10> Consumption Expenditure of Households on the 20 Commodities

(Unit: %)
Households above 2 persons All households
A A
2003 2006 2009 (2003~09) 2006 2009 (2006-09)

Total Consumption Expenditure 100.0 | 100.0 | 100.0 - 100.0 100.0 -

1. Food and beverages 13.9 13.2 12.7 -1.2 132 12.8 -0.4
2. Alcoholic and tobacco 1.3 1.4 1.1 -0.1 1.4 1.2 -0.2
3. Clothing and footwear 6.3 6.1 5.8 -0.4 6.0 5.9 -0.1
4. Private transport goods 7.2 8.1 8.1 1.0 7.9 8.0 0.0
5. Furnishing and appliances 2.7 2.6 2.2 -0.5 2.6 2.2 -0.4
6. Entertainment goods 3.5 2.8 2.7 -0.8 2.8 2.6 -0.2
7. Personal goods 1.9 1.8 2.0 0.1 1.9 2.1 0.2
8. Home energy 42 42 4.2 0.0 42 43 0.0
9. Food and beverages services 12.5 12.1 11.8 -0.7 12.3 11.8 -0.5
10. Holiday services 0.7 0.9 0.7 0.0 0.9 0.7 -0.2
11. Housing* 6.6 6.6 6.6 0.1 7.0 7.3 0.3
12. Household services 1.1 1.6 2.0 0.9 1.5 1.9 0.4
13. Health goods and services 7.9 8.5 9.4 1.5 8.6 9.4 0.8
14. Personal services 1.6 1.5 1.2 -0.4 1.5 1.3 -0.2
15. Public transport services 2.7 2.6 23 -0.4 2.7 2.4 -0.3
16. Private transport services 1.2 1.2 1.2 0.0 1.2 1.2 0.0
17. Communication servies 6.5 6.0 5.6 -0.9 6.0 5.6 -0.4
18. Education and training 9.8 10.3 12.0 2.2 9.6 11.0 1.4
19. Entertainment services 1.9 1.9 2.0 0.1 1.9 2.1 0.2
20. Miscellaneous services 6.7 6.7 6.2 -0.5 6.7 6.3 -0.4
Goods (1-8) 40.8 40.2 38.9 -1.9 40.0 39.0 -1.0
Services (9-20) 59.2 59.8 61.1 1.9 60.0 61.0 1.0

Note: * Excludes the cost of purchase, but includes rent and interest on housing loans.
Source: Statistics Korea, Survey of Household Finances(raw data).
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(Table 11> Estimation Results of Quadratic Engel Curves (Summary)”g)
Variables| In (no. of . . . Female .
Categories }::rf\%he?ls(; 1»p};¢fon sp(/)llilsje Ch11d6ren ) Chéﬁr;n’ Elderly hh. Fli:;ile Ak%:aé) T | rvo-camer eli?(}i)égg/ l:gg's‘}:f{ (EXPefllgi““es) (EXPEIigitufes) Time 22009
1. Food & beverages 0.65 * -3.79 * 2.69 * 1.35 * 021 * 1.84 * 1.16 0.17 -1.23 * -0.66 * 1.85 * -7.73 * 0.03 ° -0.01 0.14 *
2. Alcoholic & tobacco 0.33 * -0.22 * -0.37 * -0.59 * -0.59 * -0.11 * -1.39 -0.01 0.01 0.10 * -0.64 * -1.98 * 0.03 * 0.05 022 *
3. Clothing & footwear -1.01 * -0.17 * 0.20 * -0.10 * -0.37 * -0.45 * 1.09 -0.03 0.06 * -0.05 0.88 * 13.46 * -0.41 * -0.11 0.05°
4. Transport goods -1.10 * -1.22 % 025 * -0.14 * -1.59 * -0.78 * -2.49 -0.08 0.20 * -0.26 * 1.17 * -34.27 * 1.28 * 0.07 -0.65 *
5. Furnishing -1.72 * -0.57 * 0.17 * 0.58 * -0.06 * 032 * 0.32 0.01 -0.21 * -0.41 * 0.17 * -5.49 * 0.26 * -0.14 0.03
6. Entertainment goods -0.52 * -0.01 0.00 0.89 * 092 * 0.07 * 0.18 -0.02 -0.24 * -0.39 * 042 * -341 % 0.16 * -0.14 0.20 *
7. Personal goods -0.19 * -0.25 * 0.20 * 0.03 * -0.36 * -0.26 * 0.59 -0.01 0.09 * -0.14 * 0.11 * 3.04 * -0.11 * 0.01 0.19 *
8. Home energy 0.93 * -0.55 * 0.17 * -0.19 * -0.06 * 0.39 * 0.22 0.03 -0.22 * 0.03 0.75 * -5.18 * 0.09 * 0.12 0.16 *
9. Food services 3.76 * 4.04 * -2.94 * -3.61 * 2227 * -2.51 * -2.89 -0.12 2.00 * -0.44 * 0.50 * 49.24 * -1.77 * 0.08 -0.77 *
10. Holiday -0.61 * -0.15 * 0.05 * -0.09 * -0.13 * 0.14 * -0.03 0.01 -0.12 * 0.08 * 0.10 * -4.54 * 0.19 * -0.03 0.01
11. Housing -2.85 * 299 * 0.00 1.28 * 0.26 * 145 * 0.81 0.00 -0.43 * -0.29 * -9.75 * 10.79 * -0.35 * 0.03 0.17 *
12. Household 0.30 * 0.02 0.08 * 285 * -0.64 * 0.15 * 0.33 0.00 0.04 * 4.03 * 0.09 * 3.30 * -0.11 * 0.17 -0.16 *
13. Health 342 * -1.86 * 1.24 * 228 * -1.10 * 2.80 * -0.13 0.10 -0.81 * -0.89 * 1.80 * 7.70 * -0.22 * 0.05 045 *
14. Personal 0.35 * -0.04 * 0.02 * -0.46 * -0.34 * -0.07 * 0.08 0.01 0.06 * 0.15 * 0.06 * -1.08 * 0.02 * -0.05 0.00
15. Public transport 141 * 0.18 * -0.77 * -1.44 * -1.35 * -0.45 * 0.79 0.01 0.18 * 0.27 * -0.50 * -0.12 -0.03 * -0.02 -0.15 *
16. Private transport -0.53 * 0.02 0.10 * 0.02 -0.28 * -0.13 * -0.31 -0.01 0.08 * 0.01 0.23 * 454 * -0.14 * -0.01 0.04 *
17. Communication 3.38 * -0.27 * -0.79 * -2.29 * -1.37 * -1.81 * -0.03 ° -0.07 0.48 * -0.21 * 0.04 * 9.97 * -0.46 * 0.10 -0.26 *
18. Education 332 * 223 * -0.62 * -0.33 * 10.20 * -0.68 * 1.56 0.00 0.14 * -1.00 * 1.16 *| -28.99 * 115 * 0.01 0.20 *
19. Entertainment 0.06 * 0.20 * -0.28 * -0.47 * -0.15 * -0.19 * 0.05 -0.02 -0.20 * 0.05 ° 0.23 * -5.68 * 0.20 * 0.01 0.11 *
20. Miscellaneous -2.54 * -0.57 * 0.59 * 0.46 * -0.94 * 0.30 * 0.09 0.04 0.11 * 0.01 1.34 * -3.58 * 021 * -0.19 047 *
Goods (1-8) -2.62 -6.79 3.30 1.83 -1.90 1.01 -0.32 0.05 -1.53 -1.77 4.71 -41.55 1.33 -0.15 -0.11
Housing -2.85 2.99 -0.00 1.28 0.26 1.45 0.81 0.00 -0.43 -0.29 -9.75 10.79 -0.35 0.03 0.17
Services (9-10, 12-20) 547 3.80 -3.30 311 1.64 -2.46 -0.48 -0.06 1.97 2.05 5.04 30.76 -0.97 0.11 -0.06
Note: *, a, b indicate significant levels at 1%, 5%, 10% respectively.
1) Parameter estimates imply the percentage changes in the expenditure share by the corresponding explanatory variable.

2) See <Appendix Table 2> for detailed estimation results.
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{Appendix Table 1> Commodity Classification

Categories

Listings

—_

. Food and beverages

Food and nonalcoholic beverages at home; bakery, fruits, vegetables, meat,
fish, milk products, and spices.

2. Alcoholic and tobacco

Alcoholic beverages and tobacco; Excludes beverages away from home(9).

3. Clothing and footwear

Includes sport-wear and accessories such as belt, watch, jewelry, and
handbag.

4. Private transport goods

Includes bikes, car purchase, and fuel; excludes repairs(12).

5. Furnishing and appliances

Includes furnishings, insurance, cutlery, refrigerator; excludes detergents(11).

6. Entertainment goods

Computer, audio and video equipment,
photography, camcoder.

musical instruments, pets, camping,

7. Personal goods

Hair dryer, electric shaver, toiletries.

oo

. Home energy

Includes gas, electricity, and water.

9. Food and beverages services

Food and beverages away from home;
holidays(10).

Excludes expenditures made during

10. Holiday services

Includes all expenditures made during holidays or weekend outings both
domestic and abroad; tours; insurances.

11. Housing

Rent or rental value, service and maintenance costs (also of the heating
system or other sunk equipment)

12. Household services

Servants' wages, including the cleaning maid and window cleaner; child
care, launderette; repairs of footwear, clothing, and household equipment.

Includes reimbursements as negative expenditures, in particular basic
health insurance and medicines; health care, mainly payments to optician;

13. Health goods and services |. . . L
includes health insurance premium; self-medication, eyeglasses or contacts;
hearing aid; medicines.

14. Personal services Hairdresser and beauty parlor

15. Public transport services Includes taxi, bus, train, metro.

16. Private transport services | Repairs to vehicles, parking fees, insurance, road tax, driving lessons.

17. Communication servies Telephone and mail.

18. Education and training Tuition fees

. . Music and dance lessons, sport rental, contributions to societies, entrance
19. Entertainment services

fees to, e.g. cinema.

20. Miscellaneous services

Insurances, donations.

Note: Figures in parentheses indicate the category that includes the item.



{Appendix Table 2> Estimation Results of Quadratic Engel Curves

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11 12. 13. 14. 15. 16. 17. 18. 19. 20.
Food / | Alcoholic | Clothing | Transport | Fumishing | Entertain- | Personal | Home Food | Holiday | Housing | Houchold | Health | Personal | Public | Private | Commu- | Education | Entertain- | Miscella-
bev- | /tobacco | / foot- | goods | / appli- ment goods | energy | services | services services transport | transport | nication ment neous
erages wear ances goods
Intercept 109.04 | 25.16 | -101.18 | 237.88 | 29.05| 20.04 | -18.76 | 58.13|-322.69 | 27.64 | -64.12 | -24.80 | -59.89 | 12.43| 10.64| -33.42| -40.19 | 178.11| 43.29 13.65
(2.89) | (0.90) | (2.08) | (2.30)| (1.91)| (1.59)| (0.83)| (1.55)| (2.61)| (1.06)| (2.98)| (1.33)| (3.16)| (0.66)| (1.31)| (0.94)| (1.32)| (3.20)| (1.00) (2.37)
In (hh. members) 0.65 033 ] -1.01 -L10 ) <172 052 -0.19 0.93 3.76 | -0.61 -2.85 030 -3.42 0.35 1.41 -0.53 3.38 332 0.06 -2.54
(0.05) | (0.02) | (0.04) | (0.04)| (0.03)| (0.03)| (0.01)| (0.03)| (0.04)| (0.02)| (0.05)| (0.02)| (0.05)| (0.01)| (0.02)| (0.02)| (0.02)| (0.05)| (0.02) 0.04)
1-person hh. 3791 <022 <017 -1.22] -057| -0.01 -025] -0.55 4.04| -0.15 2.99 0.02| -1.86| -0.04 0.18 0.02| -0.27 223 0.20 -0.57
(0.06) | (0.02) | (0.05) | (0.05)| (0.04)| (0.03)| (0.02)| (0.03)| (0.06)| (0.02)| (0.07) | (0.03)| (0.07)| (0.01)| (0.03)| (0.02)| (0.03)| (0.07)| (0.02) (0.05)
With spouse 269 -037 0.20 0.25 0.17 0.00 0.20 017 -2.94 0.05| -0.00 0.08 1.24 0.02 -0.77 010 -079| -0.62| -0.28 0.59
(0.04) | (0.01) | (0.03) | (0.03)| (0.03)| (0.02)| (0.01)| (0.02)| (0.04)| (0.02)| (0.04)| (0.02)| (0.05)| (0.01)| (0.02)| (0.01)| (0.02)| (0.05)| (0.01) 0.03)
Children < 6 135 -059| -0.10| -0.14 0.58 0.89 0.03] -0.19| -3.61 -0.09 1.28 2.85 228| -046| -1.44 0.02| -229| -033| -047 0.46
(0.04) | (0.01) | (0.03)| (0.03)| (0.03)| (0.02)| (0.01)| (0.02)| (0.04)| (0.02)| (0.04)| (0.02)| (0.05)| (0.01)| (0.02)| (0.01)| (0.02)| (0.05)| (0.01) 0.04)
Childre, 6-17 0.21 -0.59 | -037| -1.59| -0.06 092] -036| -0.06| -227| -0.13 026| -0.64| -110| -034| -135] -028| -1.37| 1020| -0.15 -0.94
(0.03) | (0.01) | (0.02) | (0.02)| (0.02) | (0.02)| (0.01)| (0.02)| (0.03)| (0.01)| (0.03)| (0.01)| (0.03)| (0.01)| (0.01)| (0.01)| (0.01)| (0.03)| (0.01) 0.02)
Elderly hh. 1.84] -0.11 <0451 -0.78 0.32 0.07| -0.26 039 -2.51 0.14 1.45 0.15 280 -0.07| -045| -0.13| -1.81 -0.68 | -0.19 0.30
(0.03) | (0.01) | (0.03)| (0.03)| (0.02)| (0.02)| (0.01)| (0.02)| (0.03)| (0.01)| (0.04)| (0.02)| (0.04)| (0.01)| (0.02)| (0.01)| (0.02)| (0.04)| (0.01) 0.03)
Female head 116 | -1.39 1.09 | -2.49 0.32 0.18 0.59 022 -2.89| -0.03 0.81 033] -0.13 0.08 0.79 | -0.31 -0.03 1.56 0.05 0.09
(0.03) | (0.01) | (0.02) | (0.03)| (0.02) | (0.02)| (0.01)| (0.02)| (0.03)| (0.01)| (0.03)| (0.01)| (0.03)| (0.01)| (0.01)| (0.01)| (0.01)| (0.04)| (0.01) 0.03)
Age of head 0.17 | -0.01 -0.03 | -0.08 0.01 -0.02 | -0.01 0.03| -0.12 0.01 0.00 | -0.00 0.10 0.01 0.01 -0.01 -0.07 0.00 | -0.02 0.04
(0.00) | (0.00) | (0.00) | (0.00)| (0.00)| (0.00)| (0.00)| (0.00)| (0.00)| (0.00)| (0.00) | (0.00)| (0.00)| (0.00)| (0.00)| (0.00)| (0.00)| (0.00)| (0.00) (0.00)
Two-earner -1.23 0.01 0.06 020 -0.21 -0.24 0.09 | -0.22 2.00 0.12 | -043 0.04| -0.81 0.06 0.18 0.08 0.48 0.14] -0.20 0.11
(0.03) | (0.01) | (0.02) | (0.02)| (0.02)| (0.02)| (0.01)| (0.02)| (0.03)| (0.01)| (0.03)| (0.01)| (0.03)| (0.01)| (0.01)| (0.01)| (0.01)| (0.03)| (0.01) 0.02)




<{Appendix Table 2> Continued

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11 12. 13. 14. 15. 16. 17. 18. 19. 20.
Food / | Alcoholic | Clothing | Transport | Fumishing | Entertain- | Personal | Home Food | Holiday | Housing | Houchold | Health | Personal | Public | Private | Commu- | Education | Entertain- | Miscella-

bev- | /tobacco | / foot- | goods | / appli- ment goods | energy | services | services services transport | transport | nication ment neous

erages wear ances goods

Female emp. -0.66 0.10 -0.05 -0.26 -0.41 -0.39 -0.14 0.03 -0.44 0.08 -0.29 4.03 -0.89 0.15 0.27 0.01 -0.21 -1.00 0.05 0.01
wi kids<6 0.06) | (0.02)| (0.04)| (0.05)| (0.04)| (0.03)| (0.02)] (0.03)] (0.06)| (0.02)| (0.06)| (0.03)| (0.07)| (0.01)] (0.03)] (0.02)| (0.03)] (0.07)| (0.02)| (0.05)
Housing. non-rent 1.85 -0.64 0.88 1.17 0.17 0.42 0.11 0.75 0.50 0.10 -9.75 0.09 1.80 0.06 -0.50 0.23 0.04 1.16 0.23 1.34
& 0.03)| 01| 0.02)] (0.03)| 0.02)| 0.02)] (0.01)| 0.02)| (0.03)] (0.01)| 0.03)| (0.02)] (0.04)| 0.01)| (©.01)| (0.01)] (0.02)| (0.04)] (0.01)] (0.03)
In (Expenditures) -1.73 -1.98 | 1346 | -34.27 -5.49 2341 3.04 -5.18 | 49.24 -4.541 10.79 3.30 7.70 -1.08 -0.12 4.54 997 | -28.99 -5.68 -3.58
nEXPENAIES) | 0400 | (0.13) ] 0.29)] 032)| 027)] ©22)] 0.12)] 022)| ©36)] ©15)] (042)| (0.19)| (0.44)| (0.09)| (0.18)| (©.13)] (©.18)] (045 | (0.14)| (033)
In (B dilures)z 0.03 0.03 -0.41 1.28 0.26 0.16 -0.11 0.09 -1.77 0.19 -0.35 -0.11 -0.22 0.02 -0.03 -0.14 -0.46 1.15 0.20 0.21
pen 0.01) | (0.00)| ©01)| (0.01)| 01| ©01)| (0.00| ©.o1)| ©01)| (0.01)| 01| (©O1)] (0.02)| (0.00)| (©.01)] (0.00)] (0.01)| (0.02)] (0.00)| (0.01)
Time -0.01 0.05 -0.11 0.07 -0.14 -0.14 0.01 0.12 0.08 -0.03 0.03 0.17 0.05 -0.05 -0.02 -0.01 0.10 0.01 0.01 -0.19
! 0.01) | (0.00)| (0.01)| (0.01)| (0.00)| (0.00)| (0.00)| (0.00)| (0.01)] (0.00)| (0.01)| (0.00)| (0.01)| (0.00)| (0.00)| (0.00)| (0.00)| (0.01)| (0.00)| (0.01)
T=2009 0.14 -0.22 0.05 -0.65 0.03 0.20 0.19 0.16 -0.77 0.01 0.17 -0.16 0.45 0.00 -0.15 0.04 -0.26 0.20 0.11 0.47
0.04)| 0.01)| (0.03)] (0.03)| (0.03)| (0.02)] (0.01)| (0.02)| (0.04)| (0.02)| (0.04)| (0.02)| (0.04)| (0.01)| (0.02)| (0.01)] (0.02)| (0.05)| (0.01)| (0.03)
Adjusted R’ 0315] 0.091| 0.052| 0.118| 0.033| 0.045| 0.021| 0.154| 0.146| 0.021 0.17| 0.183 ] 0.071| 0.053| 0.082| 0.024| 0.209| 0.334| 0014 0.051

Note: Standard error in parentheses.
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ABSTRACT

This paper examines how the levy-grant system for on-the-job training affects
individual workers' training level and the subsequent wage growth. Some notable results
include: (i) the workers at the firms facing high net benefits (i.e., grant minus levy)
receive more firm training indeed, and (ii) training provision raises post-training earnings
substantially. All these results are found to be robust to changes in firm size and
estimation method.
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{Table 1> Public Assistance System for Promoting On—the—Job Training: Cost and
Maximum Grant Relative to Wages (1999. 1. 29 ~ 2002. 12. 29)

(Unit: Percent)
Industry Group I
Firm Size 1~100 101~149 150~999 Over 1,000
Cost 0.10 0.10 0.50 0.70
Max. Grant 0.18 0.12 0.60 0.84
Net Grant 0.08 0.02 0.10 0.14
Industry Group II
Firm Size 1~149 150~500 501~999 Over 1,000
Cost 0.10 0.30 0.50 0.70
Max. Grant 0.18 0.54 0.60 0.84
Net Grant 0.08 0.24 0.10 0.14
Industry Group I
Firm Size 1~149 150~300 301~999 Over 1,000
Cost 0.10 0.30 0.50 0.70
Max. Grant 0.18 0.54 0.60 0.84
Net Grant 0.08 0.24 0.10 0.14

Note: The Public Assistance System is part of Unemployment Insurance in Korea; Net Grant=Grant —Cost in Rate (%).

{Table 2> Public Assistance System for Promoting On—the—Job Training: Cost and
Maximum Grant Relative to Wages (2002. 12. 30 ~ 2004. 9. 30)

(Unit: Percent)
Industry Group I
Firm Size 1~100 101~149 150~999 Over 1,000
Cost 0.10 0.10 0.50 0.70
Max. Grant 0.27 0.12 0.60 0.84
Net Grant 0.17 0.02 0.10 0.14
Industry Group II
Firm Size 1~149 150~500 501~999 Over 1,000
Cost 0.10 0.30 0.50 0.70
Max. Grant 0.27 0.81 0.60 0.84
Net Grant 0.17 0.51 0.10 0.14
Industry Group III
Firm Size 1~149 150~300 301~999 Over 1,000
Cost 0.10 0.30 0.50 0.70
Max. Grant 0.27 0.81 0.60 0.84
Net Grant 0.17 0.51 0.10 0.14

AR} el =3E]] 2719 APFE A AglolEhe 9

£ 71dEl Agstar 97] melt). Bakse] oks & oldt

A sfetsly) ok

o} S Qe I9EE A
A Bxe) 540 sl 4



94 | mEmEHE /2011 I

(Table 3> Public Assistance System for Promoting On—the—Job Training: Cost and
Maximum Grant Relative to Wages (2004. 10. 1 ~ 2005. 12. 31)

(Unit: Percent)

Industry Group I
Firm Size 1~100 101~149 150~999 Over 1,000
Cost 0.10 0.10 0.50 0.70
Max. Grant 0.36 0.12 0.60 0.84
Net Grant 0.26 0.02 0.10 0.14
Industry Group II
Firm Size 1~149 150~500 501~999 Over 1,000
Cost 0.10 0.30 0.50 0.70
Max. Grant 0.36 1.08 0.60 0.84
Net Grant 0.26 0.68 0.10 0.14
Industry Group Il
Firm Size 1~149 150~300 301~999 Over 1,000
Cost 0.10 0.30 0.50 0.70
Max. Grant 0.36 1.08 0.60 0.84
Net Grant 0.26 0.68 0.10 0.14

{Table 4> Public Assistance System for Promoting On—the—Job Training: Cost and
Maximum Grant Relative to Wages (After 2006. 1. 1)

(Unit: Percent)

Industry Group I
Firm Size 1~100 101~149 150~999 Over 1,000
Cost 0.25 0.25 0.65 0.85
Max. Grant 0.60 0.25 0.65 0.85
Net Grant 0.35 0.00 0.00 0.00
Industry Group I
Firm Size 1~149 150~500 501~999 Over 1,000
Cost 0.25 0.45 0.65 0.85
Max. Grant 0.60 1.08 0.65 0.85
Net Grant 0.35 0.63 0.00 0.00
Industry Group III
Firm Size 1~149 150~300 301~999 Over 1,000
Cost 0.25 0.45 0.65 0.85
Max. Grant 0.60 1.08 0.65 0.85
Net Grant 0.35 0.63 0.00 0.00
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{Table 5> The Ratio of Firms’ OJT Levy Burden to Total Labor Cost and The Ratio of
Reimbursed Fund to Original Levy Burden

(Unit: Percent)

Industry Group I
Firm Size 1~100 101~150 151~500 501~999 Over 1,000
(1) Ratio of Levy to 0.199 0.367 0.698 0.646 0.650
Total Labor Cost (0.049) (0.165) (0.850) (0.464) (0.229)
[N=3] [N=16] [N=53] [N=30] [N=36]
(2) Ratio of Refund 7.1 20.9 19.2 371.7 373
to Actual Levy (13.3) (39.7) (26.7) (78.2) (29.0)
[N=3] [N=16] [N=52] [N=27] [N=32]
Industry Group II
Firm Size 1~100 101~150 151~500 501~999 Over 1,000
(1) Ratio of Levy to 0.483 0.889 0.656 0.623 0.805
Total Labor Cost (0.472) (2.322) (1.140) (0.483) (0.769)
[N=13] [N=31] [N=153] [N=60] [N=51]
(2) Ratio of Refund 8.1 18.6 30.2 24.7 38.2
to Actual Levy (11.6) (27.3) (38.2) (29.1) (37.5)
[N=13] [N=31] [N=150] [N=58] [N=49]

Note & Source: Human Capital Corporate Panel (HCCP), 2007; Cited from Kang and Yo00(2009). Standard errors

in parentheses; N is the number of observations used for each estimation.
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{Table 6> Descriptive Statistics —Sample 1

Variables* N Average Std. Err. Minimum Maximum
age 17538 38.21 10.42 16 65
gender 17538 0.64 0.48 0 1
edu 17538 14.07 3.97 0 22
married 17534 0.70 0.46 0 1
firm_size (log) 5927 5.12 1.82 0.92 6.91
unemp. rate(%) 17538 4.08 0.89 33 6.3
manufact. 17538 0.28 0.45 0 1
mining 17538 0.18 0.38 0 1
others 17538 0.54 0.50 0 1
training=1 14602 0.11 0.32 0 1
n_grant 17538 0.14 0.08 0.08 0.68
In(wage) 17538 4.96 0.59 1.20 8.05
din(wage) 17538 0.11 0.36 -2.44 2.46
din(wage2) 14400 0.17 0.37 -2.70 2.93
industry 17538 1.64 0.77 1 3
mon_wage(t-1) 17538 133.59 79.90 3 1000
mon_wage(t+1) 17538 160.70 103.34 3 3300
mon_wage(t+2) 14401 182.24 139.59 0 5300
year99 17538 0.12 0.33 0 1
year00 17538 0.13 0.34 0 1
year01 17538 0.14 0.34 0 1
year02 17538 0.14 0.35 0 1
year03 17538 0.15 0.35 0 1
year04 17538 0.15 0.36 0 1
year(5 17538 0.17 0.37 0 1

Note: The sample is analyzed under a 3-year “moving window”; Required is the information about changes in
wages and whether or not sampled employees benefited from training over the 7-year period; variables with
monetary units are measured in the 2005 price level.

x W] Ay
age = A%;  gender = AY(FA=1; 94=0); edu = AHFAF

married = AL AF(71E=1; W]E=0);

firm_size = 7147 3t FRLE(1-10 2A D)o IABI 2a3kke gk

manufact. = AZJAYAT 2);  mining = B394, 789Y, /W EAQAET 1);
others = ©] 9] AARIAT 3);  training = AQEH 3| A(F3=1; v5F=0);
n_grant = <=A: net grant (grant-levy);  din(wage) = Y5 S7F&=log(w(t+1))-log(w(-1));
dinfwage2) = Q7 Z7V8=log(w(r+2))-log(w(r-1)); industry = A+ F-E(1-3);
mon_wage(t-1) = 71EA%= 1'd 9] LT (monthly wage), T+ @9;

mon_wage(t+1) = 71FA% 1'd o] EUF;

mon_wage(t+2) = 71A% 2d T €U+,
year99 = 19991 79~ 1] gk 2t

SJRAS T & B9 0%
year00 = 200091 749~ 18] k& Zka1 18] ¢k A9 09.
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Note: Estimates from Korean Labor & Income Panel Study (KLIPS).
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(Table 7> Estimates of Participation Equation Using a Probit Model

Dependent Variable = training: training=1 for participation

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
n_grant 0.473%** 0.544%%** 0.071 0.410% 0.192 0.517** 0.317
(0.153) (0.155) (0.208) (0.233) (0.235) (0.242) (0.244)
age - -0.023%%% | -0.022%*F* | -0.022%** | -0.022%** | -0.021%** | -0.022%**
(0.002) (0.003) (0.003) (0.003) (0.003) (0.003)
gender - 0.169%** 0.209%** 0.211%** 0.239%** 0.233 %% 0.263%**
(0.030) (0.053) (0.053) (0.054) (0.054) (0.055)
edu - 0.005 -0.006 -0.006 -0.007 -0.007 -0.008
(0.004) (0.007) (0.007) (0.007) (0.007) (0.007)
married - 0.329%%** 0.321%** 0.320%** 0.315%** 0.323#%* 0.317#**
(0.036) (0.063) (0.063) (0.064) (0.063) (0.064)
Sfirm_size - 0.259%** -1.736 -1.851* -1.689 -1.821%
(0.016) (1.059) (1.074) (1.062) (1.077)
firm_size2 - 0.881% 0.931** 0.863* 0.921**
(0.460) (0.465) (0.461) (0.466)
firm_size3 - -0.163** -0.170** -0.160** -0.169**
(0.080) (0.081) (0.080) (0.081)
firm_size4 - 0.010%* 0.011%* 0.010%* 0.011%*
(0.005) (0.005) (0.005) (0.005)
unemp. ---- - - ---- -0.260%** - -0.261%**
(0.032) (0.032)
manufact. - - -0.069 -0.088
(0.054) (0.055)
mining ---- - - ---- - -0.135% -0.130%*
(0.072) (0.073)
Constant S1285%k* | L0.861% % | -2,055%** -0.475 0.648 -0.502 0.637
(0.027) (0.077) (0.171) (0.811) (0.835) (0.814) (0.838)
#0Obs 14602 14599 5191 5191 5191 5191 5191
Note: Standard errors in parentheses.
*Hk p<0.01, ** p<0.05, * p<0.1
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(Table 8> Estimates of Participation Equation Using a Fixed—Effect Logit Model

Dependent Variable = training: training=1 for participation

fixed effect model

random effect model

Variables |70 3l 1 | Model2 || Model 3 | Model 4 | Model 5 | Model 6 | Model 7 | Model §
0 _grant | 1.850%%% | LI186*** | 1.643%%% | 1.810%** | 1.822%%% | 0988* | 0988* | 0.555
(0.446) | (0.453) | (0370) | (0.368) | (0366) | (0.516) | (0516) | (0.521)
age e | 0.034%F | 0.051F%% | L0.044%%% | L0.044%%% | L0,046%**
(0.004) | (0.005) | (0.007) | (0.007) | (0.007)
gender e | 0456%% | 0375%F% | 0.458%%F | 0.458%%% | 0.520%%*
0.094) | (0.094) | (0.126) | (0.126) | (0.129)
edu 0016 | -0011 | -0011 | -0013
©012) | 0.017) | 0017) | (0.017)
married e 0.708%% | 0.631%%% | 0.631%%% | 0.625%
0.102) | (0.146) | (0.146) | (0.148)
firm_size | - 4461% | 4461% | -4708%
2562) | (2562) | (2.590)
firm_size2 | - 2289%* | 2289%% | 2386%
(1.105) | (1.105) | (1.117)
firm_size3 | - e | 0.425%% | 0425%% | 0.430%x
0.190) | (0.190) | (0.192)
firm_size4 ---- ---- - - - 0.027** 0.027%* 0.028%*
©011) | (0.011) | (0.011)
unemp. | 0475 | e | 0557w
(0.050) (0.071)
Constant | wemr e | -3353%0x | 2367%%x | 23704 | 0775 | -0.775 1.670
0.098) | (0.183) | (0.234) | (1972) | (1972 | (2.015)
#Obs 3385 3385 14602 | 14602 | 14599 5191 5191 5191

Note: Standard errors in parentheses. * means statistical significance at 10%, ** at 5%, and *** at 1%.
net_grant=Net Grant; firm_size=Size of Firms; Industry Group II(manu) represents manufacturing; Industry
Group III (mining) includes mining, construction, transportation/warehousing/ telecommunications; Industry
Group I (others) includes all industries other than manufacturing, mining, construction and transportation/

warehousing/ telecommunications.
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<Table 9> Effects of Training on Wages
Dependent Variable: Wage Growth Rate= din(wage)

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

training 0.057%%** 0.043%** 0.030%** 0.031%** 0.019 0.019
(0.009) (0.009) (0.014) (0.014) (0.014) 0.014)

age ---- -0.009%** -0.005 -0.005 -0.005 -0.005
(0.002) (0.004) (0.004) (0.004) (0.004)

age2 ---- 0.000* -0.000 -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000)

gender ---- 0.007 0.008 0.007 0.011 0.012
(0.006) (0.010) (0.010) (0.010) (0.010)

edu ---- -0.000 0.001 0.001 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001)

married ---- 0.019** 0.001 0.002 0.003 0.003
(0.008) (0.013) (0.013) (0.013) (0.013)

firm_size ---- 0.006** 0.393%** 0.368** 0.372%*
(0.003) (0.151) (0.150) (0.150)
firm_size2 - -0.168%* -0.156%* -0.158%*
(0.068) (0.068) (0.068)

firm_size3 - 0.029** 0.027%* 0.027%*
(0.012) (0.012) (0.012)
firm_size4 ---- ---- ---- -0.002%* -0.002** -0.002**
(0.001) (0.001) (0.001)
unemp. - - - —--- -0.035%** -0.035%**
(0.005) (0.005)

manufact. ---- ---- ---- - ---- 0.001
0.011)

mining - - - ---- - -0.006
0.014)

Constant 0.104%** 0.363%** 0.252%*x* -0.023 0.136 0.133
(0.003) (0.041) (0.069) (0.127) (0.128) (0.128)

#0bs 14602 14599 5191 5191 5191 5191

R’ 0.003 0.024 0.025 0.026 0.036 0.036

Note: *** p<0.01, ** p<0.05, * p<0.1; First Difference OLS estimation.
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<Table 10> Effects of Training on Wages Using a Fixed—Effect Model;
Dependent Variable: log of Wages= In(wages)

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
training 0.057*** 0.017** 0.013 0.014 0.014 0.013 0.015*
(0.009) (0.008) (0.014) (0.014) (0.014) (0.014) (0.008)
age - 0.137#** 0.150%** 0.150%** 0.144%** 0.144#** 0.131#**
(0.005) (0.011) 0.011) (0.011) 0.011) (0.006)
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)
edu - 0.001 -0.002 -0.002 -0.002 -0.002 0.001
(0.002) (0.004) (0.004) (0.004) (0.004) (0.002)
married - 0.047*%* 0.055* 0.056* 0.056* 0.053* 0.046%**
(0.016) (0.032) (0.032) (0.032) (0.032) (0.016)
firm_size - 0.007 0.302 0.300 0.311
(0.005) (0.194) (0.194) (0.194)
firm_size2 - -0.107 -0.105 -0.110
(0.085) (0.085) (0.085)
firm_size3 ---- - ---- 0.017 0.016 0.017 -
(0.015) (0.015) (0.015)
firm_size4 ---- - ---- -0.001 -0.001 -0.001 -
(0.001) (0.001) (0.001)
unemp. ---- - ---- - -0.019%** | -0.019%** | -0.020%**
(0.007) (0.007) (0.003)
manufact. ---- - ---- - - 0.048* 0.021
(0.029) (0.013)
mining ---- - ---- ---- - -0.021 0.004
(0.036) (0.017)
Constant 49714 1.429%** 1.177%%* 0.897*** 1.207%** 1.173%*% 1.761%**
(0.002) (0.109) (0.216) (0.259) (0.281) (0.281) (0.124)
#0bs 14602 14599 5191 5191 5191 5191 14599
R’ 0.004 0.168 0.206 0.207 0.210 0.211 0.171
#Indivisuals 4904 4904 2648 2648 2648 2648 4904

Note: Standard errors in parentheses; fixed effect estimation.
*k p<0.01, ** p<0.05, * p<0.1
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(Table 11> Effects of Training on Wages

Dependent Variable = din(wage2)

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
training 0.070%** 0.050%** 0.007 0.007 0.006 0.006
(0.010) (0.010) (0.016) (0.016) (0.016) (0.016)

age - -0.007*** -0.008*** -0.008*** -0.007%*** -0.005
(0.000) (0.001) (0.001) (0.001) (0.004)

age2 - - - ---- - -0.000
(0.000)

gender ——- 0.015%* 0.028** 0.028** 0.032%%* 0.031**
(0.007) (0.012) (0.012) (0.012) (0.012)

edu - -0.000 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001)

married - 0.016* 0.001 0.001 0.002 -0.002
(0.008) (0.014) (0.014) (0.014) (0.016)

firm_size ——- 0.014%%* 0.216 0.238 0.240
(0.003) (0.176) (0.176) (0.176)

firm_size2 - -0.082 -0.092 -0.093
(0.079) (0.079) (0.079)

firm_size3 - ---- ---- 0.013 0.015 0.015
(0.014) (0.014) (0.014)

firm_size4 - -0.001 -0.001 -0.001
(0.001) (0.001) (0.001)

manufact. - 0.008 0.008
(0.012) (0.012)

mining - -0.030* -0.030*
(0.016) (0.016)

Constant 0.150%** 0.419%** 0.353%** 0.203 0.188 0.149
(0.004) (0.017) (0.034) (0.129) (0.129) (0.149)

#Obs 12072 12069 4308 4308 4308 4308
R’ 0.004 0.041 0.052 0.053 0.054 0.054

Note: Standard errors in parentheses. * means it is statistically significant at 10%, ** at 5%, and *** at 1%.
Standard errors in parentheses; First-Difference OLS estimation.

6% p<0.01, ** p<0.05, * p<0.1
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{Table 12> Descriptive Statistics —Sample 2

Variables N Average Std. Err. Minimum Maximum
age 1670 37.67 10.11 18 65
gender 1670 0.68 0.47 0 1
edu 1670 14.26 3.52 0 22
married 1670 0.71 0.45 0 1
firm_size (log) 1670 5.57 0.71 4.44 6.62
unemp. (%) 1670 4.09 0.89 33 6.3
manufact. 1670 0.38 0.49 0 1
mining 1670 0.17 0.38 0 1
others 1670 0.44 0.50 0 1
training=1 1463 0.11 0.32 0 1
n_grant 1670 0.21 0.18 0.08 0.68
In(wage) 1670 5.07 0.55 2.83 7.07
din(wage) 1670 0.12 0.32 -1.84 1.86
din(wage2) 1398 0.17 0.34 -2.33 2.13
indus 1670 1.73 0.74 1 3
mon_wage(t-1) 1670 145.22 87.47 23 1000
mon_wage(t+1) 1670 176.26 108.91 15 1100
mon_wage(t+2) 1398 198.05 119.36 10 1150
year99 1670 0.13 0.33 0 1
year00 1670 0.12 0.33 0 1
year(l 1670 0.13 0.33 0 1
year(2 1670 0.16 0.33 0 1
year03 1670 0.16 0.37 0 1
year04 1670 0.15 0.36 0 1
year05 1670 0.19 0.39 0 1
gl ol ghe Ax o} Fae 4
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{Table 13> Participation Equation Estimation

Dependent Variable = training: training=1 for participation

Variables Model 1 Model 2 Model 3 Model 4 Model 5 FE
n_grant 0.020 0.105 0.197 0.162 0.002 0.471
(0.232) (0.239) (0.243) (0.267) (0.269) (0.957)
age - -0.038*** -0.037#*** -0.037#** -0.037#**
(0.006) (0.006) (0.006) (0.006)
gender ---- 0.109 0.106 0.104 0.134 ----
(0.100) (0.101) (0.101) (0.102)
edu - -0.014 -0.014 -0.014 -0.017
(0.014) (0.014) (0.014) (0.014)
married - 0.567*** 0.563*** 0.566%** 0.549%**
(0.125) (0.125) (0.125) (0.126)
firm_size2 - 2.446 2410
(1.493) (1.511)
firm_size3 ---- ---- ---- -0.589 -0.580 ----
(0.361) (0.366)
firm_size4 - 0.040 0.039
(0.024) (0.025)
firm_size - - 0.134** ---- - -
(0.065)
unemp - -0.246%***
(0.064)
Constant -1.216%** -0.156 -0.956%* -12.489% -11.253
(0.067) (0.256) (0.466) (7.319) (7.405)
#0bs 1463 1463 1463 1463 1463 195
Note: Standard errors in parentheses; Probit MLE estimation.
*k p<0.01, ** p<0.05, * p<0.1
+: FE = Fixed Effect Logit Model
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(Table 14> Effect of Training on Wages
Dependent Variable = din(wage)

Variables Difference Model Fixed-Effect Model

Model 1 | Model 2 | Model 3 | Model 4 | Model 5 | Model 6 | Model 7 | Model 8

training 0.050 0.011 0.011 0.011 0.066** 0.049* 0.042 0.041
(0.032) | (0.030) (0.030) (0.030) (0.026) (0.026) (0.026) (0.026)

age - 0.053%** | 0.054%** | (.054%** -0.010 -0.009 -0.010
(0.005) (0.006) (0.007) (0.007) (0.007) (0.007)

age? - 0.000 0.000 0.000
(0.000) (0.000) (0.000)

gender - 0.000 0.000 0.000 0.024 0.025 0.024
(0.000) (0.000) (0.000) (0.018) (0.018) (0.018)

edu —- 0.003 0.003 0.003 0.003 0.003 0.002
(0.008) (0.008) (0.008) (0.002) (0.002) (0.002)

married - 0.089* 0.090* 0.090* -0.012 -0.014 -0.013
(0.053) (0.053) (0.053) (0.025) (0.025) (0.025)

firm_size - ---- 0.000 0.000 - ---- 0.000 0.000
(0.000) (0.000) (0.000) (0.000)

firm_size2 - -0.390 -0.389 —--- -0.321 -0.326
(0.300) (0.300) (0.265) (0.265)

firm_size3 - 0.091 0.091 - 0.079 0.080
(0.073) (0.073) (0.064) (0.064)

firm_size4 - -0.006 -0.006 - -0.005 -0.005
(0.005) (0.005) (0.004) (0.004)
unemp. - ---- ---- 0.002 - ---- -0.021%* | -0.022%*
(0.014) (0.009) (0.009)

manufact. - ---- ---- - - ---- ---- -0.023
(0.018)

mining ---- ---- ---- --- - ---- ---- 0.006
(0.024)

Const. 5.074%*% | 2 976% k% | 4.979% k% | 4.943%k% | () [20%** | (),349%** 1.938 1.972
(0.007) | (0.222) (1.470) (1.493) (0.009) (0.128) (1.300) (1.303)

#0Obs 1463 1463 1463 1463 1463 1463 1463 1463
R’ 0.005 0.185 0.191 0.191 0.004 0.032 0.038 0.040

#pid 951 951 951 951 - -

Note: Standard errors in parentheses.
**% p<0.01, ** p<0.05, * p<0.1
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ABSTRACT

We study incentive structures of public developers and land owners in the process of
public expropriations using a sequential game model. In the model, we show that there is an
incentive for the public developer to give more compensation than just compensation that are
defined by law. Also the model shows that there is an incentive for the land owners to
revolt strategically against the public expropriation.

Then an ideal authority delegation model is introduced to resolve the problems, where an
independent appraiser determines the compensation for the expropriation. In the real world,
improving the independence of appraisal process is critical to make the system closer to the
ideal authority delegation model. So this paper concludes by making a few policy
suggestions to improve the current appraisal system.
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[Figure 1] Game Model without Subjective Valuation
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[Figure 3] Game Model Including @

Developer
Land owner

reject

| Construction |

Court ]

S —-x
le—c@)

D

BONS - EV ) “|

|‘ (1-=6(ONV +35(0)EV —C(0))

=, o%ke] 19 7Phers EXTEl o
& R APt Zete] st 3
& =R AR, A A9 55 Eol
= ACE AT Atk 1Al g3kl
00l 7Whers F5-8A= e EXY
8ol tiste] HohE A3S sHA] e
Ao g gt} o] 2 whie] A7)
g8 82t 7HAE dd EAY
7ol P s g Utk w2

BN 07F EXZFR] Vel e
Aoz YeRfa ok AAZ o] vt
od & 7HAlerke B AYY ¥

Aol efal) 24D Aol
v ey Oﬂ = pgko] 487419} Mg

A Bl e vtk &

3] g3kl 7%2%’\—2_-'— AATN(5)S 2
ol =H, ol I8} Ago] 4
2 A X]B(B_:_I:7]_ R w2
AL 7{2:]}& _.J 7(4_& /\]_oqo] A&E
w72 el Xzto] o8 A ulet
HEFAQ B A&He E0] ¢
olz] 7] wjiEolt}y &k £8xle] FF
A3 ool ARl me} 44
21&(5)°] HolA = AEHT} 1] Ho)
o}xA Ft}. o] Fgxle] A d}o]
FF AEE DEo) AAL ool tht
£2}0] Heto] 7 %]7] wjEo]ch

r mm » m°l‘

7 s



4, 2 wadAe 4847 B4
Sl s AFE @ 0 20 G

=2 =2
=2 bgeta 9l
[e)

Hh-S ahar olol] tigk JALEES 817]
Sfall Sp8A7L Sodof & =o)X A
Ade HIES Juigith =2F A3
oju} it A1) F5 flEiME F84
7} AHA1e] =3 AJ7ES Eoof Sithe
& W Aotk & BFoME o]
H834 c0) = 07F S71el wet &
E3} A (convex) S7FCRAL Z7HA gL

. 29]7Y(Separating
Equilibrium)

De At A2 BANR Vel

2 77t g2 g2 ddss EoHEol

OH

348 By B3 Rl 24 | 139

EAgtar skah 1] ojwje] ug-
A #FAES 07 (V) e P 2Y
gt} o] 22 FF3lolA 8= FS
B2 93hs Hal FEAte] EX|7EA]
VE & 4 ok el delA 827t
g B34 I8 VE ok A%
T2k Pl HA AN =
A AREeA] AR FEAE A
Al 27 (1-6(6%)) V+6(0")EVETE
A 5§27t AR S WolEo]a 1
22 PO A AS ARG s
. WRF 8L AAYoR
(1-6(0%)V+45(0")EVE AL 3
FEA} olF ke A4S 784
zR02 §-[(1-66%)V+60)EV]
T A "ok a8z oka AAjAS
ARSh= A4S 841 507 )(S—EV)
T B "k 18y F RSE v
s A9 M E o8l 8A= T
FEAE AANAE ARSe ARG
(1=3(0*) V+5(0" ) EVE] AN NG 1t
olSole= AL Y Azdt) ek o
o] HxwAe} o] YT 4 Stk

g

BZEHA 2. I8} vhl A=
R 5 e BoA wkek 9482}
7b vell et g2 e 67 (V) E =
HUe Egdgo] ESAsthd =&

A= (1—600%)V+6(0)EVE AA

13) £ oA tFe 782 &3 wlo] x|t T (perfect Bayesian equilibrium)S <] 7] gk,



140 | smmams /2011, |

H u%—r%ZM HJEL}@ 754 3= Ay
B 958t AeE 2o
87} gle] Helgaex X%lf\l"a}— L)
A (1-6(0%) v+ )EVZE DTS
alkies

mazx 4 0@)EV—V)+ V—C0)

A V> BV 95 AR $
HAdjsl FA9] dAvEEAS S &
voll & HZ 9 g7} AHEch4) Egh
=3 AYE AMESt dANEE
80" (V)

v
ot 3, HelA g EgddolMe
V> EV 7%, Vikel Frishl uke}
HAe] wht Hrrt FUksHA "ok $
A v< EVY A%E 9 Hug B4
2ZHE HH9 P‘:‘EL Aee 3 09

O 7 EHE

14) 714 59l 93] o|AWEZRAL FE3)
15) A3 LA )7t EATS At A

Q‘L

=2

X

rr

<

IA

&

~

S
oL, Oﬂ,

:{o

<

Lo
AT
2 L ok

o

>,

oX,

i)

o

N

f

2L

>

rr

i~

I

1o

<
&L= ok

M 5847} B v
2219 AAY P G2lo] gYeA
sulof ek, k7o) BgAprt ofw gk
2 7H AoE WEIRE Ao] A
HAHAAE golny] I3 HH3 A
E oew 2o

iy to S

mazx 1 SO (V )NEV=V')
+Vv'—cO (V")

A HolA Ve dAze vike B
AAE VD SRR W S
o e BRI AN ez
A9 BAZPIGEE lan A 4%
W gl A BAZ Vel A
Sk A2 ¥ 4 ok 29w o
Srge] A EAMSkE
o] HZAl v'7t EA3= A
ckis) 91 B4 LA
the envelop theorem®l] 2J3}|
219] Wz Zo] T,
o3| ¢ 0xT} At

i of

&
KN
=

>

ki3

flo % £ ﬂH r:i
qm

a%

2 o 1> ne dﬁ ﬂr o

=]
w
ol 744



HA 3. EX|G8of dsle] T4-8x9]
W A (0)E A 5= = BFA
H4-82ke] EX7IA]ol whgl o2 vk
W ATE AXshs 2Edde EA)

a1 ekt

o] EAVHAE
EANT F Ss
o] EX7HAE =8y
7F e A A (1-6(0%)) V+
50 )EVE HAZNog AANT Aolth
ol = 9]} WA 3ejA e} v EA =
V5EARs Ao EXZIAE e
ArtkE EAV7AE Ende £8 F

227 9]9] =e)

EA7RAI7F 7P & £8A AoE &
ol Ao ¢ yth Adx FREYTIE
EAY & ok ol B 2y 73S

OH

348 By B3 R0l 2y | 1471

27 NE BelRdel ohle B8
Rl i sl Bk AL o
1%

o
o

2. 3274Y%(Pooling

Equilibrium)

Jed oAREE WSEAT} B4
2o el Wl JEE Ao T4
ol tsir ARzl o5 93] A
BE B9 05847 W 5 12
Adehs 38ddol HHE7] flsiA
olujsl Z7Eo] mEHolol sh=A] A
2 Wart ok

Fol2 jalelN $8AE 2ol Aol

A4 AN o 8 AY Woh FA T
SEECESERE SREEDERE
S (0) 8 ARFT

. e=30)EV, o
2 (0) € argmax , F( 17(5(@) ) - (S—=x)

== EV o
+11—F( =5 )} B(6)(S—EV)
(4-2)

a8 95gAlE AN 27 (9)7)
(1—6(0)V+s(@)FEVED IAY 2
oW o|F FEgslal 8] ko o|E
AR o] e A} d3o| Y
AaiMe A Fexe HFH AAAY

v & ARShE FFEAA 07 A



142 | smEmuws /2011, i

Mo
= 4
o
o =
ar |
(o5
TSN
o =

o

-
k)
>
rr
>
N
—g‘ :
L
k)
ff

N i X
T g
Sy
=S )
Ari W S
= 3
2 olo
o
pi
[e}
X
1o,
2
>
2

u
o

0

o
e,
o
X0
N

™
o,

ol
FF
o
u
ALk
=
A

L U2 o ool omn lo

o] ofule} AAI9 AR A] Zalo]
Q= HAE AU BEE v E
sl w5870 AN A
to @y T 2 o]o)e AL

o} webA wh o] 421 FEFHl
BRE7) deNE e x| s
Hojo} G,

ml

¥

;9‘

X

i o

ZA 1.
vV, ézargmax QM(Q),
where M(0) = max {x*(H)— c®), }

{(—=600)V+s0)EV—C0)}

ol W Sxe] 491 B8
gol EASE A o) 24 12 WE
ke 67k EAISHE Aol BAYS BA
g 53 neiFm glrk
16) 4 (43)9] Sw2 ool T viska oo g

tlo

=
ol
o
fr

ael Welol wet 7

0 :
& @ 294 v} xw

ofl

(e
9, il
e

=

ﬂ’,
1/
S
)
o ¥
2L e
o,
Ll
mie]
KUY
o
2
&
-l>

— ) o
ik, ol Tjg A m)E
oA ww gea 2ok

\
(o)
G
\{m
_.~+
(o)
S
b
<

2 2 HPoH e v B

;5
EY
mxl
_rg
ﬁ
g

S

=
N oo Flo
:
Py
o
Lo
=

ol

FF

>

%‘ <
O,

1

i
X

O-

=

e ne

> —‘)4

i %

o

i X

ol l“]o

b

W

L=

£

L [
O

ok}z]) % u

O]

el =2

ot %O

N
Y
tlo
T
e,
X
0
I



3ol s
2] g0 32 1)°] ohd yiRgke 7}
A 02 JHE FETFAIME VS V)
A AFEA7E AA A ARGYES v &
E RS Bgshe BAEo] A
of oFF= AAAE AR A 2

O

HZEWA 3 J-8Ae v =7t
B2 € (0,1)2 7HE T8
e 2 0)=0-60)V+s0)E

7F A= AL ool thajA] ot 1]

$A4= o8 ARHA Wtk

=

of

< =

BE4+8 wHo B3 SAAA 24 | 143

Ygslol W48 BFL £HS T B
ol AEE #Ho] 4YE & e
Aolck

ol 54 VIE teiA 4 4-3)S
Eoh= 071 [0.1]9] 91 5ol glolA ¢
7b 7Fs W9 WeliE GAmEA o]

Hog wEdhs A4S vtk

H
T
Q»——o _r____/\].__ E Z]_.

17) 527} AA DS AFYES A HUZ IS 5 Je B Vol uet 7181 T/—% 7H F5-8A417F
7P 2 BEE d=te A2 the envelope theorem™} 2] (4-1)S 53l Bk webd 1VE 71 m4-8xF
7} AXAES ARYS Al HUR e F e BFE Bgdoz AN B57) o5 g5 Huk



144 | m@muws /2011, i

5
k1

7} 130} 7ok gk w2 Wbk g
7} 0%1 & oA A AS A¥Sh=
584 el B 245 91
A e REAE WESo} Sk

‘F

= v
7FUE s 7 Bee a8

3
A AN AReE A5g0e) B

94827} zﬂf\l‘“‘& ARPE Al AA
He s AUl o #kelde A
ojt}. olo] 3l FEdFlA EX7IA]
7b vl 58 AN NS ARsle
A AN RS Feeh=A] o Fol wet
A il it

EXZH7E VRl 58271 AA A S
Afste F&w¥o F9s Y, T

4
she Wt 52 9E Alo|ug o] Wi
FEI F8TFAMY FF Wbl £F
& olof st} 1la B 1V
I8t AN NS Feehe F8T
S H AR EAZHEZE vl B

A7} ANAE FRES §7] SlaA

f
N
AN
N
~
N
<! 4
¢S,
i)

A7 AN S-S

ATRE 4 U S 2h0Re 63
3

(

tlo

AR A Ay
HEE J,]q]i e
& Aolt}. whehA o] %

P TR s A
Al S BAE A

o o] FEAFeIN

Ela
o] Wbtk 3 ZA "k o]& Aes}
[e)

f
iz N
ok
N

f
i
]

Y rlo

& £
12
i
e

HEgA7F dok

P BE REEREY

Exmxm 71 %—58 7
_%
FE A2 ves v

A Hoks UH Toii ﬂ %*’F%OH w2t
Hggahs Ale] BEATFA o= g

glo] dAgk

A7} AN AR A A S

g U= =
Sh= 740] 3

FHEANA7E vl 3
B



(o) o s
HotYU(Authority
Delegation)2%

oy
o™
=
W &
e
4y oz
¥ o
e 2
~ R
o
of U rjx

O
9,
=
g{zt
R
iy
5
i
B
o
e

Aol 2}

N
2

AJufz0] 2 Eofel
HS Aol Al F2 ¢

U

>
fr
>
>
o
i

il

OH

248 20| B3 g By | 145

Bl gdstel olsiuAle
sk Bk e AnE ggshe
ol ot A7t Agse} fa, of
AU £5 2253 gkiy 2
SNAE Bl 24 D AN B
2 A PRl Ygomn
e} mgol wis) el o|zsts
Be] 2% #HS ST &

< Holaa} gtk

ofj

do off K2 ol ox do

¥ o T

B HoAMe 9 OE AJERE
A BAFH ARy 2 AA)S 8217} opd
A3 dAgS AS 1 d¥o] oE
A GepA=A] AHEIA} S o 714
D= AT EX0] 3k HAddl o
7te} FAste] oust ol BEAE gla
H7HE 918 ouet =Ee 5 dav)
= F7AE vt ¢4 ARH B
A7px|Rke] EAYEES 8A7F 11 7]

£ AFs 41 s W AYEES T

U

o 1
o] A A YLHAS WY dFS
A Ezl Aldrde adoz gs)

™ [Figure 4]9} 2tk
A AFS gjZ B Ao Ad
[Figwre 114 LFeRE A19)S] Aol e

18) ©]¢} B3 thekst EFHE-LS Mookherjee(2006)0l 2 A Eo} Utk



146 | mmEmuws /2011, |

[Figure 4] Authority Delegation Model without Subjective Valuation
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[Figure 5] Authority Delegation Model with Subjective Valuation
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[Figure 6] Authority Delegation Model Including

Land Owner
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[Figure 7] Optimal Level of 6
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(Table 1> Differences among Appraisals(2003~2005)

(Unit: %)
. . B A i Appoi
Between Appraisers Appointed by ctween ppralsers ppomte.:d by
Developer and Appraiser Appointed by
Developer
Land Owner

inside 0 0 over inside 0 o over

1% 1~5% 5~10% 10% 1% 1~5% 5~10% 10%

Project A 64.8 27.8 7.4 - - 14.8 46.3 38.9
Project B 65.4 27.0 3.8 3.8 - 3.8 73.1 23.1

Source: Korea Independent Commission Against Corruption, 2007. 12.
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ABSTRACT

This study empirically analyzes whether political rent-seeking behavior exits in Korea.
The empirical analysis shows that there is a cyclical decline in aggregate revenue
immediately following the election year. However, when using other aggregate fiscal
variables including aggregate revenue, fiscal balance, tax and public burden ratio, no such
cyclical deterioration are found. By sector, the expenditures of the economic affairs show a
cyclical increase in the year right after the election. In addition, as the ratio of ruling party
senators to total senators is high, the expenditures of the economic affairs tend to increase
more and this tendency becomes more stronger right after the presidential election year.
Such a result turns out to be consistent even when the expenditure was analyzed separately
from the mandatory and discretionary expenditures by sector. This is a testimony to the
existence of political rent-seeking behavior in Korea.
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{Table 1> Senatorial and Presidential Election

Senatorial Election

Presidential Election

Time Ruling Party Ruling‘ Time
Party Ratio

7th Jun, 1967 Democratic Republic Party 73.7% 7th Apr, 1971
8th May, 1971 Democratic Republic Party 55.4% 8th Dec, 1972
9th Feb, 1973 Democratic Republic Party 66.7% 9th Jul, 1978
10th Dec, 1978 Democratic Republic Party 62.8% 10th Dec, 1979
11th Feb, 1981 Democratic Republic Party 54.7% 11th Aug, 1980
12th Feb, 1985 Democratic Republic Party 53.6% 12th Feb, 1981
13th Apr, 1988 Democratic Republic Party 41.8% 13th Dec, 1987
14th Apr, 1992 Democratic Liberal Party 49.8% 14th Dec, 1992
15th Apr, 1996 New Korean Party 46.5% 15th Dec, 1997
16th Apr, 2000 | National Congress for New Politics 48.4% 16th Dec, 2002
17th Apr, 2004 Civilized Public Party 53.1% 17th Dec, 2007
18th Apr, 2008 Grand National Party 53.5%

Note: 1) Ruling party ratio excluded the proportional representation.
Ruling party ratio becomes 55.9% when ‘Park’ Friendly Solidarity Party is counted as the Grand

2)

°

e o
1o,

National Party.

A S, o2 <18 A4
27t 5 APAFY Aol

o we AT F7]

Z] 0]
b IR

H
gskar glemz ofgeld] HEdt o

§‘ =
o =

A

™
A=)
=
P

‘Pr

A]

WA Hrk o]9} BlEo] ool vl o] ool HlsH A #d HrwE
o] EoFs AFPol AET Ot o wAds AYHsE e A7
S Aoshe FAlAM Hop 5ol APTld AZeld HIEo] 2F A
HEs HYo2A diighe] Oz & Wl FbHoR daEeAE At
e 7bedol =k Y, ol Y Aok WAl FEef tiv] ool viE
S AA AZPE obd Bl ARA 0 (SRS A Akrit o 3ol ]
Aol ofsff ddHez AT 5 Jvke &5 ARt &% 3299 oF 3
e 1 ek oo 2 A= A4 A9 e T RS s HleS



Mo oE M, Fo1HQ Hajof] et A ‘ 173

[Figure 1] Ratio of Ruling Party Senator to Total Senator(SR,)
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Source: The National Assembly of the Republic of Korea.
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o) FAHCE FHE AT AlFR
<& T o] A

o % m o I

V,=ay+taAGDP, +W,+¢, ()

1

AGDP, = §2,+ 3 2v, )

o
2]
2% A8 F Qe THAS T Y(Regime Switching Model)©]L} AMA|S(Time Varying Coefficient
Model) 5 EE1Z A4=E3(Dynamic Coefficient Model)ll M & Z-&0] 7ls3lths SHolA 2 $-Y4do]

Atk
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(Table 2> Estimation Result of Auxiliary Equation

Constant AGDP, Inlation, R2
0.045%** 0.276%* 0.799%**
0.820
(3.110) (1.896) (4.606)

Note: Numbers in parentheses are t-values. *** ** * indicate significant levels at 1%, 5%, and 10%

respectively.

i m oo
B | i P

) ©)

A7 2 (e AREPAGT A
Aol we} 71491 Wsl} JeAE 2
e 2N, v, 2AVYE 5

42
bS]

ABE AT, AGDP,= HEGD
g, W, DAYV (Elec, ), A =
3ol tinl AZd HIE(SR,) S
ol WY AN Elec, « SR)S i
Srete A #Efolth 4] (8)2 WA
3 FAE Hdet] 913 Hx 3lHA 0w

= AFE(A GDP,)O tisk
o701zl HWEjo|the) 2] (9)°l]
FBATE gt
HAIE sidst] flaixe &
FHES 2 (10)2 2ol

Zd|2~7] E3l(Cholesky Decomposition)3}

3., P (AaGDP,-62)) 2 ()

of Z3Fo =N WY ZAE AT

0

= v 1)

[Z*] ~ i.i.d-N(0, 1) (10)

t
Y,=ayt o AGDP, + W, + v, +w,,

w; ~ i.i.d-N(0,0%) (11)

6) B 3|2 NA v, = 49 HYE 93] =Y A3l 2 A8 (standardized error) 22 AFH-4] 2
Fol= obFdl IS vHA gerh

7) A ()9 A4S AuEskE dl o] E#27] E3ll(Cholesky Decomposition)E ©]-8-3+ A2 F7o]
FAstths AAdo] 7] ol AlFEATH R B wf Huisshs WS Sul27) £l o]l
= oe] 71A o] Gltk. SR Qo] ATLTE HE AT Sy BT olfshd 94
€5 2 ) A& v, o] AP F4(linear function)Z FHE 4= o] FH o] 7HASNZITE YRk ¢
221} €, 9] A= v, 9 B ¥ (non-linear function)Z 3= 0] Fgo] v B3N A= A
s Bo m S AZAARE olEe B Arsl WIS Wolre Ausls B

U]-8- Kim(2004)7} Pagan(1984)2 #=3}7] uleich,
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AFEE FHL 2@AR o]FofA] A 0, 8 Fele HAoA HAEhs =3
<, $A 1944 = 4 8)= 83t 2 X{(measurement error)E LsHoF Ttk
3 BstE A} o, & FEtE A ThA] ol A 3482 2] (13)3 2o] o]
ToME Bx 3]AXE AA3s7] st FolA| A HEE A FFHA} )
BEGDP F7He9] AxMHTe £V FAEE TAZE sk, olE W
9 oY 7] 23 viEe R 3R 371 S8l Al FEHARE 2 (14)9F 2
238 AAJSE & SIC(Schwarz information o] Akt 047] N a= [aya, 8] S
criterion) 2 AIC(Akaike information criterion) Al Ef o] a1, =[1AGDP, W],
g 7IEo = Hrigk A3 ofefo] 4 (12) t=1,...,7T% 63 o, vE A}
7F 7P AgE Ao Yeithy 2 Eio]‘jr?)

>

(129 34 Az RE AR5
EAH0R foi3 71l BPE AT ¥, = ay+a,AGDP, + W +u
=7 et HEGDP 4RES FHH o =w +r(y,—v,) . (13)
WElE MU dnske Row 99
=}, Cov(a) = (UA“Q—F%/Q (xpm,x' )",
M,= I,— v (v0') " o,
5= Ly (14)
AGDP, = 6,+8,AGDP, _, v T
1
+6, Inlation,+ Y5 2v,  (12) ojate] woj= nlEto 2 2uhoAl ]
FRYL ot ol A
2RAINAE 2 (110 v, S Al Model 12 ZAFFEZ o] AT
0 tdekT HaAEH (Ordinary Least ol teh AFEAA o8tk =
Squares)= ol8std FASHA ==, xﬂxgzﬂ AP AXA Aol u}
Kim(2004)2 HiAksHel 3 A4 g geixle Q0o ool Hlgo
AA7F AFAFES Bl vf ik o] ol FFs WS 7FsAdo] A ¥7] W

w Aol gk FEAAE 7871 2l othl0 Model H~IM& AAAE 2

8) WEGDP F7H&el gt AHGsE AR}
2& Avggo] w9 A Yehtr] witol
3le] E?‘é}ﬂfﬂ A7) wFo|tk

9) ApAIS W& Kim(2004) Kim(2008)S #=3}7] njgich

10) <7, ul%«l 35 TS AR S Aodhke AFS B & W, RIS A8 Aol tigk wk
ods FAshe 5 2L JAAZ Aol we} 24 G § alr:}

& YukH o= GDP 7ML /\]x}ﬁi"UPO
%—HI 184S 233 AL WEGDP Z7H8] E/MES



176 | smEmuws /2011, |

AgAel] ti SRR o8
ST
Model I:
Y, = oyt o AGDP, + 3, Elec,
+ vty (15)
Model II:
Y, = oyt oy AGDP, + 3, Elec, + 3,SR,
vty (16)
Model III:

Y, = oyt o, AGDP, + 3,5R,
+ BsElec, SR, + vyu,+ u, (17)

ojsloll A= 197013 2008Lﬂ7z}z],1

2ol ZMRIE E FYHEFELS 1970
9 ol A&H o8 FFske, 2008 T
AR 247} 20.8%S} 26.6%S 71=3kaL 9
;. HT 5o ZARFEY VNI E
7ro] Az HolA 1 e AL IR
=, BR99F 5 4 2HAFH 18
Y, 47483 59 FHRPS X3}
© AR|RA7|AF] ARG HIFO

ZARR IS AT ek
B est pel ZAPEE B
perge] ARGl tid el Wy
F2(white noise) HFS WE=XE A
e ol
AT, =a+te (18)

7]l A Sok% _‘13_59‘]2'_] olfr=
AFEE B SR
Hom Fol7] HH—EO]E} ghd 4 (18)
of| A Zxjgto] WAl white noise)ZHY
< e AFEE B ST HEC

M

= ay+ 0o, AGDP, + 8, Hec,+ B,SE, + 3, Flec,SR, +y,+u, < A7k8 4 gloit,

o] 735 WA Hec)5F HATIPISF ot HI1E8] TR Heq,57) Abolel A2k OHE2 A Kl
collinearity) #A17F WAIS}o] AR wisEel BAH frolgol shgol uhet AELARP)HE Asl3)

ATk

Fl
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[Figure 2] Tax Burden and Public Burden

(% of GOP}
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T 0y BUrdan -
679 ]
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Source: The Bank of Korea Economic Statistics System.

A5e TRk QolRdmndon walk o BE F714<) Wk Rl Ao
with drifjzgolek & 4 glov] o Uehdth A Felel A 2ARHE
ZABEI PO W 517 9k

Sl HEde 3 SwRue 7o ud
SJmlG, <Table 3>& 23] i@ W ok A7 olEale) Zgele AAH
Azt 24 ARE ReF ATk AT AGH S0 Jehle siden

7P o] piA Saklag7HAl BAHCE FofskA ot & A=
A7VEEE 2 Seve Aol Al ZAgEs ] tid A Adet o
FHEY Bl WA 85 2et ARG S, Ut As 2ARE
= AFE AQlslae 5% FEolM AR SN = o AAdN mE F71Hd |
7HE 714sHA] Fekar vk wwiRE 3= glld o' Wi g ik o
B2 BE e 3kl disf Al W 2AREE 2 SRREES AE S
dHe] gl Ao g yrisith ol XAl WS arelehA] Rt A7 s, A
HespHd S AAshs Aol 22 AhFel e A=A =

o2 2AIFEE B SEEEC] Avts AAGel Fo4d Zart vk
A7 2 o7 vl RESs=AE dot
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(Table 3> White Noise Test Results

A Number of Residual Lags included
T a
1 2 4 8 12
Tax Burden 0.156 2.191 3.546 9.674 11.419 18.045
Ratio (1.340) (0.139) (0.170) (0.046) (0.179) (0.114)
Public Burden 0.310%* 2.338 3.783 5.519 7.237 8.261
Ratio (2.435) (0.126) (0.151) (0.238) (0.511) (0.764)

Note: Numbers in parentheses are t-values(cv) or p-valug(White noise test). *** ** * indicate significant

levels at 1%, 5%, and 10% respectively.

(Table 4> Tax Burden and Public Burden Analysis

Tax Burden Public Burden
Constant 0.01(0.05) 0.48(1.45)
AGDP, 1.54(0.79) -0.19(-0.09)
Dy, -0.29(-0.90) -0.45(-1.27)
OB 0.04(0.38) 0.04(0.28)
Constant -0.14(-0.43) 0.28(0.74)
AGDP, 1.78(0.86) 0.08(0.04)
Dy, 0.26(0.88) 0.30(0.98)
v, 0.03(0.26) 0.02(0.14)
Constant 0.06(0.22) 0.52(1.54)
AGDP, 1.39(0.73) -0.38(-0.18)
D, -0.30(-1.20) -0.38(-1.28)
v, 0.04(0.36) 0.03(0.26)
Constant -0.01(-0.02) 0.39(1.10)
AGDP, 1.62(0.80) -0.18(-0.08)
F, -0.27(-1.18) -0.13(-0.47)
v, 0.03(0.24) 0.02(0.20)
Constant 0.07(0.21) 0.54(1.43)
AGDP, 1.20(0.58) -0.65(-0.29)
F,, -0.51(-1.06) -0.68(-1.23)
v, -0.02(-0.16) -0.05(-0.37)
Constant 0.04(0.12) 0.44(1.11)
AGDP, 1.42(0.69) -0.30(-0.13)
Fy, -0.22(-0.94) -0.16(-0.61)
v, 0.01(0.07) 0.01(0.05)

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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[Figure 3] Revenue and Revenue Growth
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[Figure 4] Expenditure and Expenditure Growth
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[Figure 5] Consolidated and Operational Budget Balance
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{Table 5> Aggregate Expenditure, Revenue, Fiscal Balance Analysis

Revenue Expenditure Fiscal Balance

Model 1 Model [I Model T Model IT Model I
Constant 0.00 (0.15) -0.03(-0.73) -0.03(-0.63) 0.04 (2.84) *** | 0.04 (2.70) **
AGDP, 1.06 (7.98) *** | 1.26 (4.94) *** | 126 (4.90) *** | -0.17(-3.54)*** | -0.17(-3.50)***

v, -0.01(-1.26) -0.06(-3.77) %% | 0.06(-3.74)*** | 0.01 (2.98) *** | 0.01 (2.97) ***
Constant 0.00(-0.13) -0.03(-0.67) -0.03(-0.70) 0.04 (2.92) *** | 0.04 (2.60) **
AGDP, 1.08 (7.62) *** | 124 (479) *** | 124 (4.70) *** | -0.15(-3.14)*** | -0.15(-2.96)***

v -0.01(-1.30)
0.00 (0.22)

106 (8.03) ***

-0.06(-3.59) **+
-0.03(-0.66)
1.27 (4.99) ***

-0.06(-3.59) ***
-0.03(-0.61)
1.26 (5.02) ***

0.01 (2.64) ***
0.04 (2.82) ***
-0.16(-3.48)***

0.01 (2.56) **
0.04 (2.66) **
-0.16(-3.45)%**

t
Constant
AGDP,

v -0.01(-1.25)
0.01 (0.37)

1.07 (8.35) ***

-0.06(-3.75) ***
-0.03(-0.80)
125 (5.69) ***

-0.06(-3.78) ***
-0.03(-0.83)
1.24 (5.99) **+

0.01 (2.98) ***
0.04 (3.05) ***
-0.16(-3.54) ¥*+

0.01 (3.06) ***
0.04 (3.10) ***
-0.156(-3.50) ¥**

t
Constant
AGDP,

Yy

-0.01(-1.47)
0.01 (0.24)
1.05 (7.77) ***

-0.06/(-4.07) ***
-0.03(-0.76)
126 (5.22) ***

-0.06(-4.15) ¥**
-0.03(-0.75)
1.26 (5.20) ***

0.01 (2.85) ***
0.04 (3.03) ***
-0.17(-3.54) ¥**

0.01 (0.00)
0.04 (2.94) **
-0.17(-3.53)%**

Constant
AGDP,

v -0.01(-1.34)
0.01 (0.62)

105 (7.93) ***

-0.06(-3.63) **+
-0.04(-1.01)
125 (5.50) ***

-0.06(-3.69)***
-0.04(-1.01)
1.24 (5.74) **+

0.01 (2.97) ***
0.04 (3.26) ***
-0.16(-3.50) ***

0.01 (2.97) ***
0.04 (3.16) ***
-0.16(-3.49)***

t
Constant
AGDP,

-0.02(-1.84)% | -0.06(-4.20)*** | -0.06(-4.32)*** |  0.01 (2.93) *** | 0.01 (2.94) ***

Note: Numbers in parentheses are t-values. *** ** * indicate significant levels at 1%, 5%, and 10% respectively.
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o9l vlES AFATIe A FE
H &S 5702 AskslSit) <Table 6>
oM X nle} o] g, FF

2M gk FARE, AAYE, F

- A2l Wi dEEy
AAYE)(Elec, )2 2+ F-2E ik 49
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S AWwg 3o, HEGDP AFE
(A GDP,)2 737150 whe F4 A
Z Wzls EAlsly) Ytz
th12) o] ¢ HEGDP 4FEo it A

P S R=Rtt)
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n

Expenditure by Sector

Expenditure of General Government by Sector in National

Account

Public Services
Defense Defense
Economy

Health and Social Protection

Education and Culture

General Public Services, Public Ordered Safety

Economic Affairs, Housing and Community
Health, Social Protection, Environmental Protection

Recreation, Culture and Religion, Education

Source: The Bank of Korea Economic Statistics System.
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FEe A (fixed) =0 Aokl 7H8317]
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{Table 7> Congressional Committee by sector

Expenditure by Sector 18th Congress

House Steering Committee

Public Administration & Security Committee
i ) National Policy Committee

Public Services ) i
Strategy and Finance Committee
Legislation and Judiciary Committee

Intelligence Committee

National Defense Committee

Defense ) ) o )
Foreign Affairs, Trade and Unification Committee
Knowledge Economy Committee

Economy Land Transport and Maritime Affairs Committee

Food, Agriculture, Forestry and Fisheries Committee

. Health and Welfare Committee
Health and Social . .
Environment and Labor Committee

Protection . . .
Gender Equality and Family Committee
Education, Science and Technology Committee
Education and Culture Committee on Culture, Sports, Tourism, Broadcasting and

Communications

Source: The National Assembly of the Republic of Korea.

[Figure 6] Ruling Party Ratio by Sector
(%)
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Source: The National Assembly of the Republic of Korea.
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Model V:

Y= qa;+aAGDP,+ B,5R;,
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[Figure 7] Expenditure and Expenditure Growth by Sector
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(Table 8> Estimation of

Model IV: Expenditure by Sector

Public Health. and Education and
Services Defence Economy Soc1a.l Culture
Protection
Constant | 0.00(-0.07) | -0.07(-1.10) | -0.22(-2.12)" | -0.01(-0.14) 0.03 (0.78)
AGDP, 1.01 (5.70)7" | 1.17 (5.30) | 0.70 (1.88)" 113 4727 | 112 (179
D, -0.02(-0.72) 0.01 (0.25) 0.04 (0.81) 0.05 (1.58) | -0.01(-0.70)
SR 0.05 (0.40) 0.04 (0.30) 049 (2.02)" | 0.06 (0.34) | -0.07(-0.71)
v, -0.02(-1.96)" | -0.05(-3.36)"" | -0.03(-1.28) | -0.06(-4.27)"" | -0.05(-5.15)""
Constant | 0.00(-0.07) | -0.07(-1.06) | -0.22(-2.08)" | 0.00 (0.05) 0.03 (0.79)
AGDP, 1.01 5.53)7 | 11450707 | 0.67 (1.73) 1.09 (4.26)"" | 111 (7.57)"
D,, -0.01(-0.25) | -0.02(-0.55) 0.00 (0.00) | -0.02(-0.54) | -0.01(-0.59)
SR 0.05 (0.36) 0.06 (0.39) 052 (2.08) | 0.07(039) | -0.07(-0.72)
v, 0.02(-1.96)" | -0.05(-3.28)"" | -0.03(-1.19) | -0.06(-3.95)"" | -0.05(-5.11)""
Constant | 0.00(-0.06) | -0.07(-1.09) | -0.22(-2.08)" | 0.00(-0.03) 0.03 (0.77)
AGDP, 0.99 (5.56) | 1.16 (5.15) | 0.74 (1.92)" 1.16 (4.64)" | 1.11 (7.62)
Dy, -0.02(-0.89) 0.00(-0.17) 0.03 (0.73) 0.02 (0.84) | -0.01(-0.61)
SR 0.06 (0.46) 0.05 (0.35) 048 (191)" | 0.04 (025 | -0.07(-0.67)
v, 0.02(-1.96)" | -0.05(-3.33)7" | -0.03(-127) | -0.06(-4.12)"" | -0.05(-5.15)""
Constant | -0.01(-0.11) | -0.07(-1.09) | -0.25(-231)" | -0.02(-0.25) 0.04 (0.80)
AGDP, 1.01 (5.67)" | 116 (521)" | 0.60 (1.60) 1.08 (433)" | 1.13 (7.76)"
F, 0.00 (0.08) 0.00 (0.08) 0.05 (1.00) 0.03 (1.00) 0.00(-0.27)
SR 0.05 (0.35) 0.05 (0.36) 0.57 2307 | 0.10 (0.53) | -0.08(-0.81)
v, 0.02(-1.98)" | -0.05(-3.32)"" | -0.03(-1.08) | -0.06(-3.95)"" | -0.05(-5.19)""
Constant | 0.00 (0.05) | -0.07(-1.11) | -0.28(-2.93)"" | 0.00 (0.05) 0.04 (0.84)
AGDP, | 099 (555 | 117526 | 077 2257 | 1.09 4337 | 1.13(7.65)
Fy, -0.03(-0.97) 0.00 (0.08) 0.16 (2.74)"" | -0.02(-0.58) 0.00(-0.10)
SR 0.05 (0.35) 0.05 (0.37) 0.56 (2.57)" | 0.07 (0.40) | -0.08(-0.84)
v, 0.03(:221)7 | -0.05(:3.19)"" | -0.01(-0.53) | -0.06(-4.05)"" | -0.05(-5.08)""
Constant | 0.00 (0.00) | -0.08(-1.22) | -0.34(-3.37)"" | -0.02(-0.23) 0.04 (0.77)
AGDP, 1.02 (5747 | 116 (5.24) | 057 (1.69) 112 (452)7 | 1.13 (7.83)
F,, -0.01(-0.27) 0.01 (0.46) 0.12 (2.99) | 0.03 (0.86) 0.00(-0.13)
SR 0.04 (0.29) 0.07 (0.46) 0.69 3.07)7" | 0.08 (0.45) | -0.08(-0.80)
v, -0.03(-2.00)" | -0.04(-3.08)"" | -0.01(-037) | -0.06(-3.67)" | -0.05(-5.01)""

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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{Table 9> Estimation of

Model V: Expenditure by Sector

Public Health. and Education and
Services Defence Economy Soc1a.l Culture
Protection
Constant | -0.01(-0.15) | -0.07(-1.10) | -0.22(-2.06)" | 0.00(-0.04) 0.02 (0.61)
AGDP, 1.01 G707 | 117 (5.28)7 | 0.68 (1.82)° 112 4.67)" | 1.10 (7.83)"
SR 0.06 (0.47) 0.05 (0.32) 050 2.02) | 0.05(0.28) | -0.05(-0.54)
Dy SR | -0.03(-0.77) 0.01 (0.12) 0.03 (0.41) 0.08 (1.57) | -0.03(-0.85)
v, -0.02(-1.99)" | -0.05(-3.35)"" | -0.03(-1.21) | -0.06(-4.22)"" | -0.05(-5.20)""
Constant | -0.01(-0.12) | -0.07(-1.13) | -0.22(-2.08)" | 0.00 (0.00) 0.03 (0.66)
AGDP, 1.00 (5.50)" | 1.13 (4.99)7 | 0.66 (1.68)" 1.08 (4.18)" | 1.09 (7.50)"
SR 0.05 (0.40) 0.07 (0.45) 0.52 (2.06) | 0.08 (045) | -0.05(-0.58)
D, SR | 0.01(-022) | -0.04(-0.57) | -0.01(-0.11) | -0.05(-0.67) | -0.02(-0.50)
v, 0.02(-1.97)" | -0.05(-3.30)"" | -0.03(-1.18) | -0.06(-3.97)"" | -0.05(-5.10)""
Constant | -0.01(-0.19) | -0.07(-1.13) | -0.21(-2.01)" | 0.00 (0.05) 0.02 (0.58)
AGDP, 0.99 (5.57)" | 1.16 (5.13)" | 0.70 (1.81)" 1.15 (4.61)" | 1.09 (7.60)
SR 0.07 (0.57) 0.06 (0.40) 049 (1.91)° | 0.04 (020) | -0.04(-0.47)
D;y,SR | -0.04(-0.90) | -0.01(-0.27) 0.02 (0.29) 0.04 (0.77) | -0.02(-0.73)
v, 0.02(:2.01)" | -0.05(:3.35)"" | -0.03(-1.21) | -0.06(-4.08)"" | -0.05(-5.19)""
Constant | -0.01(-0.16) | -0.07(-1.13) | -0.25(-2.34)" | -0.02(-0.25) 0.03 (0.75)
AGDP, 1.01 (5.61)7 | 1.16 (5.15) | 0.58 (1.52) 1.07 (423" | 113 (7.75)
SR 0.05 (0.40) 0.06 (0.38) 0.58 (234" | 0.10 (0.55) | -0.07(-0.75)
F,,SR 0.01 (0.19) 0.01 (0.18) 0.10 (1.14) 0.06 (1.11) | -0.01(-0.40)
v, -0.02(-1.96)" | -0.05(-3.30)"" | -0.02(-1.06) | -0.06(-3.95)"" | -0.05(-5.19)""
Constant | 0.00 (0.01) | -0.07(-1.14) | -0.27(-2.78)"" | 0.00 (0.02) 0.03 (0.72)
AGDP, 098 (5.54)7 | 1.16 (5.25)7 | 075 2.17)" | 110 435 | 1.11(7.65)"
SR 0.05 (0.40) 0.06 (0.39) 0.56 2.47)" | 0.07 (0.39) | -0.07(-0.72)
Fy SR | -0.06(-1.01) 0.01 (0.09) 029 (245" | -0.03(-0.34) | -0.01(-0.12)
v, 0.03(:2.20)" | -0.05(-3.25)"" | -0.01(-0.66) | -0.06(-4.01)"" | -0.05(-5.11)""
Constant | 0.00(-0.07) | -0.08(-125) | -0.32(-3.17)"" | -0.02(-0.25) 0.03 (0.71)
AGDP, 1.01 (5727 | 115 (5.18) | 0.52(1.52) 1.10 (4477 | 112 (7.83)
SR 0.05 (0.35) 0.07 (0.48) 0.67 (295 | 0.08 (047) | -0.07(-0.71)
FyuSR | -0.01(-0.17) 0.03 (0.54) 022 (279" | 0.06 (1.10) | -0.01(-0.23)
v, 0.03(-1.98)" | -0.04(-3.13)"" | -0.01(-0.50) | -0.06(-3.72)"" | -0.05(-5.07)""

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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<Table 10> General Government Expenditure(2004~08)
(Unit: Tril. Won)

2004 2005 2006 2007 2008

Compensation of Employees Paid 57.4 62.5 67.0 71.4 76.2
Intermediate Consumption 285 30.8 335 36.7 41.4
Taxes on Production and Imports 0.0 0.0 0.0 0.0 0.0

Subsidies 3.2 2.9 3.8 4.8 5.0

Property Income 8.2 9.6 11.7 12.8 14.0
Social Benefits in Cash 17.7 214 25.5 29.9 35.1
Social Security Benefits in Kind 17.6 19.8 23.2 26.2 28.8
Other Current Transfers 21.8 24.1 27.8 34.5 40.9
Capital Transfers 8.6 8.4 9.5 10.8 12.0
Gross Capital Formation 47.8 47.0 45.0 473 51.7
Net Acquisitions of Non-produced &

Non-financial Assets + 36 >0 o 74

Mandatory Expenditure 129.4 144.1 160.9 177.0 195.5
Discretionary Expenditure 86.3 86.0 91.1 102.3 117.0
Expenditure 2157 230.1 252.0 279.4 312.5

Source: The Bank of Korea Economic Statistics System.
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[Figure 8] Mandatory Expenditure to Aggregate Expenditure
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[Figure 9] Mandatory Expenditure and Its Growth by Sector
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(Table 11> Estimation of Model IV: Mandatory Expenditure by Sector
Public Health. and Education and
Services Defence Economy Soc1a.1 Culture
Protection
Constant 0.03 (0.51) | -0.09(-1.50) | -0.03(-042) | -0.01(-0.07) 0.06 (1.27)
AGDP, 1.06 (6.22)" | 118 (5.67) | 0.97 (4.48)" | 1.14 421)" | 1.26 (8.04)"
D, -0.02(-0.69) 0.00 (0.01) | -0.02(-0.73) 0.04 (120) | -0.02(-0.82)
SR -0.02(-0.20) 0.07 (0.52) 0.09 (0.60) 0.05(0.26) | -0.16(-1.49)
v, -0.03(-2.68)"" | -0.05(-4.03)"" | -0.04(-2.85)"" | -0.07(-4.14)"" | -0.05(-4.60)""
Constant 0.03 (0.50) | -0.09(-1.50) | -0.03(-0.43) 0.01 (0.12) 0.06 (1.25)
AGDP, 1.05 (5.99)" | 1.14 (5447 | 1.03 461)7 | 1.123.90) | 125779
D,, -0.02(-0.49) | -0.02(-0.59) 0.02 (0.67) | -0.02(-0.45) | -0.01(-0.56)
SR -0.02(-0.19) 0.09 (0.63) 0.05 (0.38) 0.05(0.25) | -0.16(-1.49)
v, 0.03(-2.65)"" | -0.05(:3.97)"" | -0.04(-2.99)"" | -0.07(-3.92)"" | -0.05(-4.56)""
Constant 0.03 (0.50) | -0.09(-1.51) | -0.03(-0.42) 0.00 (0.05) 0.06 (1.25)
AGDP, 1.04 (6.07) | 1.15(548)" | 098 437)7 | 1.16 (4.16)" | 1.25(7.85)""
Dy, -0.02(-1.01) | -0.02(-0.63) | -0.01(-0.31) 0.02 (0.51) | -0.01(-0.81)
SR -0.01(-0.09) 0.09 (0.64) 0.08 (0.55) 0.03 (0.17) | -0.15(-1.42)
v, 0.03(-2.69)"" | -0.05(-4.01)"" | -0.04(-2.87)"" | -0.07(-4.02)"" | -0.05(-4.60)""
Constant 0.03 (0.51) | -0.08(-127) | -0.03(-0.54) | -0.02(-0.17) 0.05 (1.07)
AGDP, 1.07 (622) | 1.20 (5.80) | 097 (442)"" | 1.10 3957 | 1.26(7.86)""
F, 0.00(-0.20) | -0.02(-0.83) 0.02 (0.57) 0.03 (0.96) 0.01 (0.30)
SR -0.03(-0.27) 0.05 (0.40) 0.09 (0.59) 0.08 (0.41) | -0.16(-1.43)
v, -0.03(:2.72)"7 | -0.05(-4.14)"" | -0.04(-2.82)"" | -0.07(-3.91)"" | -0.05(-4.56)""
Constant 0.04 (0.74) | -0.10(-1.71)" | -0.01(-0.18) 0.02 (0.20) 0.06 (1.20)
AGDP, 1.00 (6.14)™ | 1.17 (5.66) | 0.97 (4.49)" | 1.12 (4.00)" | 1.27 (7.80)""
Fy, -0.06(-2.00)" | 0.02 (0.50) | -0.04(-0.96) | -0.03(-0.62) 0.00(-0.06)
SR -0.02(-0.18) 0.10 (0.71) 0.06 (0.42) 0.04 (020) | -0.16(-1.50)
v, 0.04(-3.30)" | -0.05(-3.75)"" | -0.04(-3.10)"" | -0.07(-4.04)"" | -0.05(-4.50)""
Constant 0.05 (0.85) | -0.09(-1.38) | -0.02(-0.31) | -0.02(-0.18) 0.05 (0.98)
AGDP, 1.07 (640 | 117 (5.657 | 1.00 457 | 113 411)77 | 127 8.02)"
F,, -0.03(-1.24) | -0.01(-0.22) 0.00(-0.11) 0.03 (0.84) 0.01 (0.47)
SR -0.05(-0.44) 0.08 (0.55) 0.06 (0.42) 0.07 (0.36) | -0.15(-1.42)
v, 0.04(-3.01)"" | -0.05(-3.92)"" | -0.04(-2.80)"" | -0.06(-3.63)"" | -0.04(-4.31)""

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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(Table 12> Estimation of Model V: Mandatory Expenditure by Sector
Public Health. and Education and
Services Defence Economy Soc1a.l Culture
Protection
Constant | 0.03 (0.44) | -0.09(-1.54) | -0.03(-0.45) 0.00 (0.02) 0.05 (1.05)
AGDP, 1.06 (623) | 117 (5.66) | 098 4.51)" | 1.14 417" | 1.25(8.05)"
SR -0.02(-0.15) 0.08 (0.58) 0.08 (0.56) 0.04 (020) | -0.13(-1.29)
Dy, SR | -0.03(-0.61) | -0.01(-021) | -0.02(-0.34) 0.07 (1.11) | -0.03(-0.98)
v, -0.03(-2.71)"" | -0.05(-4.03)"" | -0.04(-2.89)"" | -0.07(-4.08)"" | -0.05(-4.64)""
Constant | 0.03 (0.45) | -0.09(-1.58) | -0.02(-0.36) 0.01 (0.07) 0.05 (1.10)
AGDP, 1.05 (5.96) | 1.14 (5357 | 1.05(4.64) | 1.103.83) | 124 (172"
SR -0.02(-0.15) 0.10 (0.70) 0.04 (0.29) 0.06 (0.31) | -0.14(-1.36)
D, SR | -0.02(-0.40) | -0.04(-0.62) 0.05 (0.81) | -0.05(-0.59) | -0.02(-0.43)
v, 0.03(-2.67)"7 | -0.05(-3.98)"" | -0.04(-3.01)"" | -0.07(-3.93)"" | -0.05(-4.54)""
Constant | 0.02 (0.38) | -0.10(-1.64) | -0.02(-0.39) 0.01 (0.10) 0.05 (1.01)
AGDP, 1.04 (6.08)" | 1.14 (546) | 1.00 (4.46)7 | 1.16 4.13)7| 123 (7.81)"
SR 0.00(-0.02) 0.11 (0.77) 0.06 (0.42) 0.03 (0.15) | -0.12(-1.17)
D;,SR | -0.03(-0.83) | -0.03(-0.79) 0.01 (0.13) 0.02 (0.37) | -0.03(-0.90)
v, 0.03(:2.73)"" | -0.05(-4.07)"" | -0.04(-2.91)"" | -0.07(-4.00)"" | -0.05(-4.64)""
Constant | 0.03 (0.50) | -0.08(-1.35) | -0.03(-0.54) | -0.02(-0.18) 0.05 (1.01)
AGDP, 1.07 (6.19)7 | 120 (5.74)7 | 097 4347 | 1.08 3.84)7 | 125779
SR -0.03(-0.26) 0.06 (0.44) 0.09 (0.59) 0.09 (0.44) | -0.14(-136)
Fi,SR | -0.01(-022) | -0.04(-0.71) 0.03 (0.56) 0.07 (1.09) 0.01 (0.18)
v, -0.03(-2.72)"" | -0.05(-4.12)"" | -0.04(-2.82)"" | -0.07(-3.90)"" | -0.05(-4.53)""
Constant | 0.04 (0.70) | -0.10(-1.72)" | -0.01(-0.24) 0.01 (0.15) 0.05 (1.08)
AGDP, 1.00 (6.15)7 | 1.17 (5.66) | 0.98 (4.48)"" | 1.13 (4.00) | 1.26 (7.83)"
SR -0.02(-0.16) 0.10 (0.70) 0.06 (0.45) 0.04 (0.22) | -0.15(-1.41)
Fy SR | -0.12(-1.94) | 0.04 (0.54) | -0.06(-0.78) | -0.04(-0.45) 0.00 (0.01)
v, -0.04(-3.23)"" | -0.05(-3.84)"" | -0.04(-3.04)"" | -0.07(-4.01)"" | -0.05(-4.51)""
Constant | 0.05(0.77) | -0.09(-1.47) | -0.02(-0.38) | -0.02(-0.21) 0.04 (0.92)
AGDP, 1.07 (641)7 | 117 (5.60) | 0.99 (4.51) | 111 (4.06)" | 125(7.97)"
SR -0.05(-0.39) 0.08 (0.60) 0.07 (0.46) 0.08 (0.39) | -0.14(-134)
Fy SR | -0.05(-120) | -0.01(-0.14) 0.00 (0.04) 0.06 (1.08) 0.01 (0.39)
v, 0.04(-2.98)"" | -0.05(-3.94)"" | -0.04(-2.78)"" | -0.06(-3.68)"" | -0.04(-4.37)""

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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(Table 13> Estimation of Model IV: Discretionary Expenditure by Sector
Public Health. and Education and
Services Defence Economy Soc1a'l Culture
Protection
Constant | -0.11(-0.56) 023 (0.65) | -0.27(-226)" | -0.01(-0.13) | -0.03(-0.33)
AGDP, | 092 (1.62) 1.99 (1.60) 0.61 (1.37) 1.10 3.87)" | 0.71 2.07)"
Dy, 0.00 (0.02) 0.08 (0.49) 0.05 (0.82) 0.07 (1.26) 0.00 (0.05)
SR 0.26 (0.64) | -0.69(-0.84) 0.62 (217" | 0.06 (0.32) 0.17 (0.72)
v, 0.01 (0.13) | -0.02(-0.29) | -0.03(-0.93) | -0.04(-2.42)" | -0.05(-2.39)"
Constant | -0.11(-0.56) 024 (0.67) | -0.28(-2.26)" | 0.01 (0.07) | -0.03(-0.25)
AGDP, 0.99 (1.72)° 1.89 (1.50) 0.54 (1.17) 1.04 3.39)7 | 0.70 (2.00)"
Dy, 0.05 (047) | -0.03(-0.13) | -0.01(-0.10) | -0.03(-0.55) | -0.02(-0.33)
SR 0.23 (0.56) | -0.64(-0.78) 0.67 (2.29)" | 0.08 (0.39) 0.16 (0.69)
v, 0.00 (0.07) | -0.02(-023) | -0.02(-0.82) | -0.04(-2.11)" | -0.05(-2.36)"
Constant | -0.10(-0.52) 024 (0.67) | -027(-2.20)" | 0.00(-0.02) | -0.03(-0.31)
AGDP, 0.96 (1.67)" | 2.11 (1.68)" | 0.65 (1.42) 115 (392" | 072 (2.09)”
Dy, 0.02 (0.24) 0.10 (0.67) 0.04 (0.69) 0.05 (1.41) 0.01 (0.16)
SR 022 (0.54) | -0.76(-0.91) 0.60 2.04)" | 0.03 (0.17) 0.15 (0.66)
v, 0.00 (0.11) | -0.02(-030) | -0.03(-0.92) | -0.04(-2.33)" | -0.05(-2.41)"
Constant | -0.09(-0.46) 0.10 (0.27) | -0.31(-2.42)" | -0.01(-0.06) | -0.01(-0.09)
AGDP, | 095(1.67)" | 1.65(137) 0.50 (1.11) 1.06 352" | 076 221"
F, -0.01(-0.08) 0.23 (1.47) 0.06 (0.98) 0.02 (0.53) | -0.03(-0.61)
SR 022 (0.54) | -0.42(-0.52) 0.71 242" | 0.08 (0.39) 0.12 (0.52)
v, 0.00 (0.11) | -0.01(-0.10) | -0.02(-0.73) | -0.04(-2.13)" | -0.05(-2.48)
Constant | -0.14(-0.70) 032 (0.87) | -0.33(-2.92)" | 0.01 (0.08) | -0.02(-0.20)
AGDP, 1.03 (1.83)° | 1.84 (1.50) 0.75 (1.87)° 1.08 3.55) " | 0.68 (1.95)"
F, 0.12 (1.05) | -0.17(-0.81) 0.20 (2.84)"" | -0.01(-0.15) | -0.04(-0.64)
SR 025 (0.62) | -0.72(-0.89) 0.65(2.52)" | 0.07 (0.32) 0.16 (0.70)
v, 0.02 (0.40) | -0.04(-0.47) 0.00(-0.18) | -0.04(-2.15)" | -0.06(-2.51)"
Constant | -0.16(-0.80) 0.10 (0.25) | -0.41(-3.39)" | 0.00(-0.05) 0.00 (0.03)
AGDP, 0.92 (1.64) 1.85 (1.52) 0.48 (1.21) 1.08 3.63) | 073 2.17)"
F,, 0.06 (0.83) 0.16 (1.06) 0.15 (3.00)" | 0.01 (041) | -0.04(-1.00)
SR 031 (0.77) | -0.48(-0.57) 0.82 (3.08)" | 0.08 (0.35) 0.12 (0.53)
v, 0.01 (0.36) 0.00 (0.06) 0.00(-0.02) | -0.04(-1.99)" | -0.06(-2.63)""

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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(Table 14> Estimation of Model V: Discretionary Expenditure by Sector
Public Health. and Education and
Services Defence Economy Soc1a.l Culture
Protection
Constant | -0.11(-0.59) 025 (0.69) | -027(-2.18)" | 0.00 (0.00) | -0.03(-0.36)
AGDP, | 091 (1.61) 1.96 (1.59) 0.59 (1.31) 1.08 (3.88) | 0.70 2.07)"
SR 0.28 (0.68) | -0.72(-0.86) 0.63 (2.15)7 | 0.05 (0.23) 0.17 (0.77)
D,SR | -0.03(-0.18) 0.16 (0.58) 0.03 (0.34) 0.13 2.11)" | 0.00 (0.04)
v, 0.01 (0.14) | -0.02(-026) | -0.02(-0.87) | -0.04(-2.39)" | -0.05(-2.40)
Constant | -0.11(-0.57) 0.24 (0.66) | -0.28(-2.26)" | 0.00 (0.01) | -0.03(-0.32)
AGDP, 0.96 (1.66) 1.88 (1.48) 0.52 (1.11) 1.03 3.34)7 | 0.68 (1.96)"
SR 0.24 (0.59) | -0.63(-0.75) 0.68 (229 | 0.10 (0.45) 0.17 (0.80)
D,,SR 0.06 (0.33) | -0.05(-0.13) | -0.03(-0.26) | -0.05(-0.55) | -0.03(-0.34)
v, 0.00 (0.10) | -0.02(-0.24) | -0.02(-0.81) | -0.04(-2.13)" | -0.05(-2.37)"
Constant | -0.11(-0.55) 027 (0.75) | -027(-2.14)" | 0.01 (0.15) | -0.03(-0.32)
AGDP, 0.92 (1.61) 2.10 (1.68)" | 0.59 (1.29) 115 (3.98)" | 0.71 .07
SR 0.26 (0.62) | -0.82(-0.96) 0.63 (2.07)" | 0.00 (0.01) 0.16 (0.71)
Dy,SR | -0.01(-0.07) 0.19 (0.75) 0.01 (0.13) 0.09 (1.62) 0.01 (0.11)
v, 0.01 (0.13) | -0.02(-0.25) | -0.02(-0.86) | -0.04(-2.30)" | -0.05(-2.41)"
Constant | -0.11(-0.53) 0.11 (0.31) | -0.31(-2.45)" | -0.01(-0.05) | -0.01(-0.10)
AGDP, | 092 (1.62) 1.57 (1.29) 0.47 (1.03) 1.05 345" | 077 2.24)"
SR 0.25 (0.60) | -0.42(-0.52) 0.71 (2.45)" | 0.09 (0.40) 0.12 (0.56)
F\,SR 0.02 (0.14) 0.44 (1.51) 0.13 (1.18) 0.04 (0.55) | -0.06(-0.71)
v, 0.01 (0.14) | -0.01(-0.08) | -0.02(-0.71) | -0.04(-2.12)" | -0.05(-2.51)"
Constant | -0.14(-0.70) 031 (0.86) | -0.32(:2.77)"" | 0.00 (0.05) | -0.02(-0.24)
AGDP, 1.01 (1.78)" | 1.84 (1.50) 0.73 (1.78)° 1.08 3.56) | 0.65 (1.91)"
SR 0.26 (0.65) | -0.71(-0.88) 0.64 (2.43)" | 0.07 (0.33) 0.17 (0.81)
F,,SR 0.19 (0.92) | -0.37(-0.86) 036 (2.53)" | 0.00(-0.01) | -0.09(-0.82)
v, 0.01 (0.34) | -0.03(-043) | -0.01(-032) | -0.04(-2.14)" | -0.06(-2.55)"
Constant | -0.16(-0.81) 0.11 (0.30) | -0.38(-3.20)" | -0.01(-0.06) 0.00 (0.03)
AGDP, | 0.89 (1.60) 1.78 (1.45) 0.43 (1.05) 107 3.59)" | 0.74 2.24)"
SR 032 (0.79) | -0.48(-0.58) 0.79 (2.96)"" | 0.08 (0.37) 0.12 (0.58)
Fy,SR 0.12 (0.89) 0.31 (1.08) 027 (2.83)"" | 0.03(0.52) | -0.09(-1.19)
v, 0.01 (0.35) 0.00 (0.01) 0.00(-0.14) | -0.04(-2.01)" | -0.06(-2.68)""

Note: Numbers in parentheses are t-values. *** ** * indicate significant levels at 1%, 5%, and 10% respectively.
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{Table A—1> Results of Estimation Using Appendix Model

Public Healthn and Education and
Services Defence Economy Soc1a'1 Culture
Protection
Constant | 0.02 (0.75) | -0.05(-1.92)" | -0.03(-0.67) 0.01 (0.44) | 0.01 (0.32)
AGDP, | 1.05(152)7 | 12277607 | 124 (458" | 119 (7177 | 1.04(10.34)"
D, -0.02(-0.69) 0.01 (0.30) 0.05 (1.02) 0.05 (1.60) | -0.01 (-0.76)
v, -0.03(-2.07)" | -0.05(-3.49)"" | -0.04(-1.68)" | -0.06(-4.43)"" | -0.05 (-5.12)""
Constant | 0.02 (0.62) | -0.05(-1.60) | -0.02(-0.49) 0.03 (1.00) | 0.01 (0.34)
AGDP, | 1.05(726)" | 120 (747" | 125445 | 117 (6.61)" | 1.03 (9.95
D,, 0.01(-022) | -0.02(-0.52) 0.02 (0.32) | -0.02(-0.50) | -0.01 (-0.64)
v, 0.03(-2.07)" | -0.05(-3.42)"" | -0.04(-1.62) | -0.06(-4.12)"" | -0.04 (-5.08)""
Constant | 0.02 (0.86) | -0.05(-1.72)" | -0.04(-0.82) 0.02 (049) | 0.01 (0.38)
AGDP, | 1.04 (7447 | 1227697 | 127 467 | 120(6.99) " | 1.04(10.23)""
Dy, -0.02(-0.83) 0.00(-0.11) 0.05 (1.16) 0.02 (0.88) | -0.01 (-0.72)
v, -0.03(-2.09)" | -0.05(-3.47)"" | -0.04(-1.68)" | -0.06(-4.26)"" | -0.05 (-5.14)""
Constant | 0.01 (0.56) | -0.05(-1.86)" | -0.02(-0.50) 0.02 (0.66) | 0.00 (0.13)
AGDP, | 1.05(748) | 122774 | 1234487 | 118 (6.91)7 | 1.05(1027)""
F, 0.00 (0.02) 0.00 (0.02) 0.02 (0.47) 0.03 (0.92) | 0.00 (-0.10)
v, 0.03(-2.09)" | -0.05(-3.46)" | -0.04(-1.56) | -0.06(-4.15)"" | -0.05 (-5.13)""
Constant | 0.02 (0.92) | -0.05(-1.79) | -0.06(-1.34) 0.03 (1.03) | 0.00 (0.18)
AGDP, | 1.02(72007 | 1227577 | 1385327 | 1.16(6.60)" | 1.04 (9.99)"
Fy, -0.03(-0.99) 0.00 (0.06) 0.15 (2.50)" | -0.02(-0.58) | 0.00 (-0.19)
v, -0.03(-2.32)" | -0.05(-3.34)7" | -0.02(-1.02) | -0.07(-4.20)"" | -0.05 (-5.00)""
Constant | 0.02 (0.67) | -0.06(-1.89)" | -0.06(-1.26) 0.02 (0.48) | 0.00 (0.11)
AGDP, | 1.05(742) | 1237757 | 1294977 | 1206.97)7 | 1.05(1021)""
Fy, -0.01(-0.33) 0.01 (0.37) 0.09 (2.08)" | 0.02 (0.80) | 0.00 (-0.01)
v, 20.03(-2.12)" | -0.05(-327)"" | -0.03(-1.11) | -0.06(-3.87)*** -0.05 (-4.96) "

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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{Table A—=2> Results of Estimation Using Appendix Model

Public Health and | oy ation and
Services Defence Economy Socql Culture
Protection
Constant | 0.02 (0.84) | -0.06(-2.35)" | 0.01 (0.26) 0.01 (0.42) 0.00(-0.22)
AGDP, 1.04 (7.73) | 1.25839)7 | 1.07(7.08)7 | 1.19(6.34)7 | 1.10 9.74)"
Dy, -0.02(-0.73) 0.00 (0.07) | -0.02(-0.67) 0.04 (122) | -0.02(-0.93)
v, 0.03(:2.73)7" | -0.05(-4.18)"" | -0.04(-3.08)"" | -0.07(-4.28)"" | -0.04(-4.30)""
Constant | 0.02 (0.80) | -0.06(-2.08)" | -0.01(-0.20) 0.03 (0.87) 0.00(-0.22)
AGDP, 1.03 (7427 | 124 8117 | 109 (71D | 117 5.94)7 | 1.08 (9.33)
D,, -0.02(-0.52) | -0.02(-0.54) 0.03 (0.75) | -0.02(-043) | -0.02(-0.64)
v, 0.03(:2.70)"" | -0.05(-4.13)"" | -0.04(-3.19)"" | -0.07(-4.07)"" | -0.04(-4.25)""
Constant | 0.02 (1.02) | -0.06(-2.05)" | 0.00 (0.14) 0.02 (0.51) 0.00(-0.07)
AGDP, 1.03 (7.67)7 | 125832 | 1.07(7.000 | 1206217 | 1.09 (9.63)"
Dy, -0.02(-1.05) | -0.01(-0.52) 0.00(-0.19) 0.02 (0.53) | -0.02(-1.00)
v, 0.03(-2.75)"7 | -0.05(-4.17)"" | -0.04(-3.10)"" | -0.07(-4.16)"" | -0.04(-4.33)""
Constant | 0.02 (0.67) | -0.06(-2.18)" | 0.00(-0.03) 0.02 (0.55) | -0.01(-0.61)
AGDP, 1.04 (7.69)™ | 126 8.53)™" | 1.07 (7.06)™ | 118 6.21)"" | 1.10 9.67)""
F, 0.00(-0.16) | -0.02(-0.94) 0.01 (0.45) 0.03 (0.90) 0.01 (0.61)
v, 0.03(-2.76)"" | -0.06(-4.30)"" | -0.04(-3.07)"" | -0.07(-4.08)"" | -0.04(-4.27)""
Constant | 0.03 (1.40) | -0.07(-2.42)" | 0.01 (0.44) 0.03 (0.94) | -0.01(-0.37)
AGDP, 098 (7.53) | 1278317 | 1.04 (6.78) | 1.16 (592 | 1.10 9.37)
Fy, 0.06(-2.03)" | 0.02 (0.45) | -0.04(-0.99) | -0.03(-0.63) | -0.01(-0.22)
v, -0.04(-3.36) " | -0.05(-3.93)"" | -0.04(-3.30)"" | -0.07(-4.16)"" | -0.04(-4.22)""
Constant | 0.03 (1.11) | -0.06(-2.06)" | 0.00 (0.16) 0.01 (037) | -0.02(-0.72)
AGDP, 1.03 (7.68)" | 125832 | 1.06 (7.0007 | 120 6.28)" | 1.11 (9.72)""
F,, -0.03(-1.20) | -0.01(-036) | -0.01(-0.23) 0.03 (0.79) 0.01 (0.68)
v, -0.04(-3.03)"" | -0.06(-4.14)"" | -0.04(-3.06)"" | -0.07(-3.82)"" | -0.04(-4.02)""

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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{Table A—3> Results of Estimation Using Appendix Model

Public Health' and Education and
Services Defence Economy Soma'l Culture
Protection
Constant | 0.00 (0.03) | -0.04(-0.23) | -0.04(-0.70) 0.01 (0.42) 0.03 (0.78)
AGDP, 113 247)7 | 1.26 (1.42) 129 3.95)" | 1.16 (585" | 0.88 (3.66)
Dy 0.01 (0.10) 0.06 (0.39) 0.06 (1.04) 0.07 (1.89)" | 0.00 (0.11)
v, 0.00 (0.04) | -0.01(-0.17) | -0.04(-136) | -0.04(-2.52)" | -0.06(-2.64)
Constant | -0.01(-0.13) | -0.01(-0.05) | -0.03(-0.48) 0.04 (1.04) 0.04 (0.89)
AGDP, 118 2.54) | 121 (1.33) 129 (3827 | 113529 | 0.86 (3.51)
Dy, 0.05 (0.52) | -0.04(-0.20) 0.02 (024) | -0.02(-0.50) | -0.02(-0.29)
v, 0.00(-0.01) | -0.01(-0.12) | -0.04(-1.30) | -0.04(-2.23)" | -0.05(-2.60)""
Constant | -0.01(-0.07) | -0.05(-0.31) | -0.05(-0.83) 0.01 (0.33) 0.03 (0.68)
AGDP, 1.15 (250" | 1.30 (1.46) 132 (4.03)7 | 1.18(5.80)7 | 0.89 3.67)""
Dy, 0.02 (0.34) 0.07 (0.51) 0.06 (1.14) 0.05 (1.45) 0.01 (0.26)
v, 0.00 (0.03) | -0.01(-0.17) | -0.04(-1.35) | -0.04(-2.42)" | -0.06(-2.65)""
Constant | 0.01 (0.10) | -0.07(-0.50) | -0.03(-0.52) 0.03 (0.79) 0.04 (0.99)
AGDP, 113 (248)" | 121 (1.42) 127 3.85) | 1155517 | 089 3.71)"
F, -0.01(-0.18) 0.24 (1.62) 0.03 (0.44) 0.02 (0.46) | -0.03(-0.74)
v, 0.00 (0.03) 0.00(-0.02) | -0.04(-124) | -0.04(-2.25)" | -0.06(-2.72) "
Constant | -0.03(-0.33) 0.03 (0.16) | -0.08(-1.40) 0.03 (0.91) 0.04 (1.00)
AGDP, 123 (269 | 111 (1.22) 145 4707 | 114 (5347 | 085 (3.46)
Fy, 0.12 (1.06) | -0.16(-0.75) 0.19 2.61)" | -0.01(-0.15) | -0.03(-0.58)
v, 0.01 (0.32) | -0.03(-0.34) | -0.02(-0.67) | -0.04(-2.24)" | -0.06(-2.71)""
Constant | -0.02(-0.24) | -0.10(-0.63) | -0.07(-1.29) 0.03 (0.69) 0.05 (1.24)
AGDP, 1.16 2.56)" | 137 (1.57) 135 432)7 | 116 (5527 | 0.85(3.59)"
F,, 0.05 (0.72) 0.18 (1.24) 0.11 2.12)7 | 0.01(035) | -0.04(-1.11)
v, 0.01 (0.23) 0.01 (0.18) | -0.02(-0.77) | -0.04(-2.12)" | -0.06(-2.89) "

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5%, and 10% respectively.
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