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Abstract

In this paper, we examine the dynamic effect of tobacco control poli-
cies on tobacco consumption using the recent implementation of such
policies in Korea. The results show that such policies discretely reduce
the incidence and amount of tobacco consumptions. We document that
after the initial drop, spending on tobacco products gradually recovered
towards the pre-policy level. We also find that there is considerable het-
erogeneity in the persistence of the impact of tobacco control policies.
For higher income households, the impact dissipated approximately six
months after the implementation of the policy whereas for low-income
households, it persisted through the first year.
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1 Introduction

The negative impact of tobacco on health is widely documented in the lit-

erature (World Health Organization., & Research for International Tobacco

Control., 2008; Piano et al., 2010; U.S. Department of Health and Human

Services., 2014). As health is closely related to the labor market outcomes

of workers (Ettner, Frank, and Kessler, 1997; Currie and Madrian, 1999;

Lundborg, Nilsson, and Rooth, 2014), policy makers and health economists

alike have been interested in the effectiveness of measures to reduce tobacco

consumption.

In this paper, we attempt to extend our understanding of the impact of to-

bacco control policies by examining its persistence. Although a great amount

of literature has examined the effect of tobacco control policies (Chaloupka

and Warner, 2000), relatively little attention has been paid to how this im-

pact changes with time (Ouellet et al., 2010). Specifically, most earlier work

such as Abadie, Diamond, and Hainmueller (2010) and Callison and Kaest-

ner (2014) employs annually collected data to examine the impact of tobacco

control policies. We attempt to fill the gap in the literature by employing

monthly collected data on household expenditures and then to document

how the impact changes over time over the course of a year. In particu-

lar, our paper is one of few to document the difference in the endurance of

the impact of a tobacco price increase across income levels of households.

By documenting this heterogeneity, we complement the previous literature

that finds a larger impact of a tobacco price increase on individuals and
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households of low socioeconomic (SES) status (Colman and Remler, 2008;

Farrelly et al., 2001; Gruber, Sen, and Stabile, 2003; Townsend, Roderick,

and Cooper, 1994).

Furthermore, the empirical setting used in this paper allows us to ex-

amine the effect of a tobacco tax on tobacco consumption as opposed to a

cigarette tax on smoking. The literature on the impact of an increase in

the tobacco price has mainly estimated its effect using an increase in the

cigarette tax (International Agency for Research on Cancer., 2011).1 As a

result, studies of the consumption of other tobacco products are relatively

scarce compared to those focusing on the impact of a cigarette tax on smok-

ing (Chaloupka and Warner, 2000).2 Although the cigarette is the most

prominent type of tobacco products, there are other types as well, such as

cigars, chewing tobacco and snuff. Moreover, estimating the impact of a to-

bacco tax using the consumption of smoking tobacco could overestimate the

impact, as smokers could replace this type with another type of tobacco prod-

ucts (Ohsfeldt and Boyle, 1994; Adams, Cotti, and Fuhrmann, 2013). We can

contribute to the literature by providing a comprehensive understanding of

the impact of tobacco control policies on all tobacco products—both smoking

and smokeless types of tobacco.

As will be described in the following sections, the regulation affecting

1The recent literature examining the impact of a cigarette tax on smoking includes
Abadie, Diamond, and Hainmueller (2010); Callison and Kaestner (2014); Carpenter and
Cook (2008); DeCicca and McLeod (2008); DeCicca, Kenkel, and Mathios (2008); Nesson
(2015); Nonnemaker and Farrelly (2011); Sen, Hideki, and Daciana (2010).

2A few notable exceptions include: Chaloupka, Tauras, and Grossman (1997), Kostova
and Dave (2015), and Ohsfeldt, Boyle, and Capilouto (1997). These studies agree that a
price increase will reduce the consumption of smokeless tobacco.
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tobacco products at the national level and the geopolitical characteristics

of South Korea provide an ideal institutional setting in which to examine

the effects of an increase in tobacco prices. In particular, the possibility of

cross-border smuggling or shopping of tobacco products is very low in South

Korea, unlike that in Canada, the U.S. or Europe (Galbraith and Kaiserman,

1997; Lockwood and Migali, 2009; Lovenheim, 2008; Joossens and Raw,

1998).

In January of 2015, the price of tobacco products in Korea was increased

discretely due to a tax hike on tobacco products. This discrete increase was

accompanied by other measures to reduce tobacco consumption, such as

the expansion of smoking bans in restaurants and coffee shops. We exploit

this recent implementation of tobacco control policy in Korea and adopt a

regression discontinuity design to examine the instant impact of this pol-

icy. The estimation results show that the policy instantaneously reduced the

incidence of tobacco consumption. Specifically, the probability of realizing

positive expenditures on tobacco products plummeted in January of 2015.

Similarly, we find that the average real expenditures on tobacco products

also decreased by a large amount in January of 2015.

Furthermore, we examine whether this initial impact of a tobacco control

policy persisted over time by adopting an event-study type of framework.

Specifically, we document changes in the probability of positive spending on

tobacco products after controlling for household characteristics. We find that

after the initial drop, the incidence of positive spending on tobacco products

gradually recovered towards the pre-policy level. Thus, our results suggest
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that focusing on the instant impact of a price increase may substantially over-

estimate the price elasticity of addictive substances such as tobacco products.

We also find that there is heterogeneity in the persistence of the impact of a

tobacco tax hike. In particular, the initial negative impact persisted during

the first year after the implementation of the policy for low-income house-

holds, whereas for higher income groups, the impact dissipated approxi-

mately six months after the policy went into effect. These results suggest

that tobacco control polices, especially a tax increase, are effective policy

measures for improving the health outcomes of households and population

of low socioeconomic status (SES) levels.

The remainder of the paper is organized as follows. Section 2 explains

the detailed institutional background regarding regulations which affect the

tobacco industry and the tobacco price hike in Korea, and Section 3 describes

the household-level data employed in this paper. Section 4 explains the em-

pirical strategy adopted for the analysis. Section 5 discusses the estimated

results, followed by several robustness checks of the main results. Section 6

offers a summary and then concluding remarks.

2 Background

The centralized regulation of tobacco products in Korea provides the ideal

institutional setting for examining the impact of tobacco control policies.

In particular, the production, import, distribution and retailing of tobacco
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products are regulated under the Tobacco Business Act.3 According to this

law, manufacturers and importers must report the selling price of tobacco

products to the central government at least six days prior to the sale and

should make prices publicly available. The law further requires retailers to

sell tobacco products at the selling price previously made public.4

Due to this regulation, the price of a given tobacco product is identi-

cal across every retailer in all regions of South Korea—South Korea and not

North Korea.5 The law also strictly prohibits providing money or goods

to promote tobacco sales. Moreover, because South Korea is effectively

an island—surrounded by North Korea and the sea—tobacco smuggling or

cross-border shopping is not as simple as it is between the U.S. and Canada or

among European countries. Overall, it is safe to argue that all potential con-

sumers in Korea must pay the same price for a given tobacco product. Thus,

our empirical setting is substantially different from those in other countries

such as the U.S., where the impact of a tobacco tax on the price of tobacco

products varies across states or even within a given state (DeCicca, Kenkel,

and Liu, 2013; Harding, Leibtag, and Lovenheim, 2012).

Until January of 2015, the price of tobacco products remained relatively

stable. It has done so since December of 2004, when a tobacco tax at that
3The law regulates all products that are manufactured with tobacco leaves for smoking,

chewing and inhaling.
4In Korea, only retailers authorized by the government can sell tobacco products to con-

sumers.
5A few exceptions include, most notably, tobacco products sold in bonded areas, which

are usually less expensive than tobacco products of which the price is regulated by the
aforementioned article of the law. To prevent possible smuggling, the law requires this
‘special purpose tobacco’ to be packaged differently with the normal tobacco products. The
maximum customs allowance is 200 cigarettes, 50 cigars or 250 grams of tobacco per capita.
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time increased the average price of a pack of cigarettes from 2000 KRW to

2500 KRW. In September of 2014, the Korean government announced a plan

to increase the tax on tobacco products for the first time in ten years, hoping

to discourage tobacco consumption. After considerable debate, the National

Assembly approved the increase in the tobacco tax in December of 2014 and

thus the new price of tobacco products came into effect on January 1, 2015.

Table A.1 in Appendix A summarizes the changes of taxes on the major types

of tobacco products, excluding a value-added tax which is not specific to

tobacco products.6

As a result of this tobacco tax hike, the average price of cigarettes in-

creased from 2500 KRW to 4500 KRW per pack on January 1, 2015. Figure

1(a) describes the consumer price index for tobacco products, with a the

base year of 2010 (100 in 2010), from 2013 to 2015. As emphasized in the

beginning of this section, given that the price of a given tobacco product is

identical across every retailer in a given period, the consumer price index

for tobacco at the national level applies to practically all consumers regard-

less of their location. The trend shows little discrete change until January of

2015, when the index increased by nearly 80% due to the tax hike levied on

tobacco products.

The price increase was also accompanied by other policies that may have

a negative impact on tobacco consumption. In particular, the smoking ban

in restaurants, which previously applied only to the restaurants larger than

100 square meters, was expanded to all restaurants regardless of their size,

6The rate of the value-added tax, which is applied to every goods and services with few
exceptions, is ten percent.
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starting on January 1, 2015. However, it is unlikely that the impact of the

smoking ban was as discrete as the tobacco price hike, as the policy went in

effect after a grace period of three months. In addition to the smoking ban in

restaurants, it became illegal to put terms such as “light,” “mild,” “low-tar”

or “pure” on cigarette packs starting on January 22, 2015.7

3 Data

We use the Household Income and Expenditure Survey from 2013 to 2015

in order to analyze the recent implementation of tobacco control policy in

South Korea. The Household Income and Expenditure Survey is collected

by Statistics Korea and is designed to constitute a representative sample of

the entire South Korean population with approximately 6,500-7,000 house-

holds.8 A household included in the sample is interviewed every month

for three consecutive years, and one third of the sample is replaced by

new households over six months. During the interviews, an interviewer

collects information about household characteristics such as the number

of household members and their education levels and economic activities.

In addition to interviews, each household keeps a daily household account

record including income and expenditures, and submits it every month. The

household-level expenditure variables are classified based on the Classifica-

tion of Individual Consumption According to Purpose(COICOP) published by

7Legislation that obligates cigarette packaging to carry picture warnings was passed in
May of 2015 and will go into effect starting in December of 2016.

8The survey excludes farming households, forestry households and fishery households
because it is difficult to measure income in such households.
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the United Nations Statistics Division.

Because the data provides monthly household expenditure information

pertaining to tobacco products, we use it to define the incidence of smok-

ing households that spend a positive amount of money on tobacco products.

Household expenditure on tobacco products can also serve as a measure of

tobacco product consumption. The discrete change in household expendi-

ture in this category after the tobacco taxes were raised on January 1, 2015

enables us to examine the effect of tobacco tax increase on the incidence of

tobacco consumption.

Using household expenditure survey has advantages and shortcomings

when examining the effect of tobacco control policies on tobacco consump-

tion. As expenditures on tobacco include spending on all types of tobacco

products, our estimate will be comprehensive compared to those studies fo-

cusing on a specific type of tobacco consumption, such as cigarette smok-

ing. However, the survey used in our paper provides aggregate household

expenditure on tobacco products; therefore we are not able to draw any

implication regarding tobacco consumption at the individual level within a

household.

We use all households observed from January of 2013 to December of

2015, except for those for which the head of household is under 20 years old.

As the dataset has a household identifier which is consistent only within the

same calendar year, and not across years, we are not able to use the dataset

as a panel dataset. Although a household identifier cannot be included to

control household fixed effects, it is utilized when calculating quarterly av-
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erage household income. We use this quarterly average income to identify

the household income quintiles.

Table 1 summarizes the variables used in this study and presents the

characteristics of the households in the sample. Columns (1) and (2) in

Table 1 correspondingly show the mean and standard deviation of the vari-

ables for the entire sample periods. Columns (3)-(4) and (5)-(6) indicate

the mean and standard deviation of the variables for the periods before and

after the tobacco tax hike, respectively. It is noteworthy that the propor-

tion of households with positive expenditure levels on tobacco products is

noticeably lower in the periods after the tobacco tax hike while household

income and other demographic characteristics remain stable. In addition,

we examine the real expenditure levels on tobacco products for implications

pertaining to the intensity of tobacco consumption. Specifically, we use the

CPI for tobacco products to calculate the real expenditure levels for tobacco

products based on the 2010 constant price. The average of this value for

tobacco products was approximately 15,600 KRW per month in 2010 KRW

before the tobacco tax was increased, with a decreased of 33% coming af-

ter the tax hike. This decrease could both reflect the reduced incidence of

a positive expenditure levels on tobacco and the possibility of a decrease in

the intensity of tobacco consumption.
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4 Empirical Strategy

We employ a regression discontinuity framework to identify the causal ef-

fect of tobacco control policies on the incidence and intensity of tobacco

consumption. In particular, we use time as a forcing variable and examine

whether there is a discrete change in the probability of a positive expen-

diture levels on tobacco products given that the average price of tobacco

was increased discretely by 80%—from 2500 KRW to 4500 KRW on Jan-

uary of 2015. Thus, in terms of an empirical strategy, our paper is similar

to previous studies such as those by Almond and Doyle (2011); Chen and

Whalley (2012); Davis (2008) in its use of time as a forcing variable in a

regression discontinuity framework. Formally, the effect of tobacco control

polices caused by the tax hike on tobacco consumption could be revealed by

estimating it with the following ordinary least square (OLS) equation:

Yht = γ0 + γ1TCPt + f(t) + X′
htΛ + εht (1)

where Yht is the outcome variable of interest of household h at time t, such

as the incidence of tobacco consumption, which is represented by an indi-

cator variable which takes a value equal to one if household spending on

tobacco products is positive. TCPt is an indicator variable for periods after

the implementation of the tobacco control polices described in Section 2.

That is, TCPt takes a value equal to one if t is after January 1, 2015. Addi-

tionally, f(t) is a flexible function of time t and captures any smooth changes

in the trend of tobacco consumption. In particular, we specify f(t) as a third-
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order polynomial of time and the interaction terms between TCPt and a

third-order polynomial of time such that the smooth changes may differ on

either side of the implementation of the tobacco control policy. Xht refers

to the set of household characteristics that could affect household expendi-

tures on tobacco such as the age and the gender of the head of household,

the size of the family, and the monthly household income. Xht also contains

the number of males in the household, the number of senior citizens in the

household, urban residency, the marital status of the head of household and

their education level and categorized occupation.9 Because the data is re-

peated cross-sectional data, and not a panel data at the household level, it

is not feasible to control for household fixed effects. Furthermore, for binary

outcome variables, we also estimate the equation using a probit model and

report the average marginal effect at the cutoff (Bartus, 2005).

The coefficient of TCPt, γ1, would solely identify the impact of the to-

bacco control policy enacted in January of 2015 in the absence of discrete

changes of other factors that could affect expenditures on tobacco, allow-

ing Y to change smoothly without any effects of the policy (Hahn, Todd,

and der Klaauw, 2001; Imbens and Lemieux, 2008). Although it is virtually

impossible to identify all of the factors that may affect the consumption of

tobacco, we show that most probable factors other than the price of tobacco

itself are smooth around January of 2015. First, the prices of other goods

were relatively stable compared to the price of tobacco, which increased by

approximately 80 percent. Panels in Figure 1 depict the trend of consumer

9We provide the list of variables included in Xht in the note of Table 2.
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price index for tobacco products, alcoholic beverages and the overall con-

sumer price index including tobacco products. Figures 1(b)-1(c) confirm

that there are no discrete changes in the prices of other goods and services

in January of 2015 unlike the trend of CPI for tobacco presented in Figure

1(a). In particular, the trends in the price of alcoholic beverages, known

to be related to the consumption of tobacco (Cameron and Williams, 2001;

Decker and Schwartz, 2000; Tauchmann et al., 2013; Yu and Abler, 2010),

as described in Figure 1(b), are smooth during our periods of interest.

Moreover, the characteristics of households that could affect tobacco con-

sumption change smoothly around the time of tobacco tax hike. As described

in Figure 2, we observe no sudden deviation from this trend in household in-

come, the age of head of household, or the size of the household after the

implementation of the policy. Overall, the evidence shows few significantly

compounding factors that could affect the interpretation of γ1 being a causal

effect of the tobacco control policy.

One potential concern when using the regression discontinuity design

(RDD) to estimate the effect of an event such as a tobacco tax hike is the

possibility of endogenous consumption behavior such as the hoarding of to-

bacco products. In particular, households may have stocked up on tobacco

products in anticipation of higher prices and then consumed those tobacco

products at least for a while after the price had actually increased. In such a

case, the estimates from the RDD could be biased towards a large decrease

in the incidence of consumption. On the other hand, if the announcement

of the plan itself induced individuals to reduce or suspend their tobacco con-
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sumption prior to the actual implementation of the tobacco control policy,

then the effect will be underestimated. To show that our results from the

RDD are robust to these responses to the announcement of the plan, we ex-

clude data around the cutoff, leaving a “donut hole” (Almond and Doyle,

2011; Cohodes and Goodman, 2014).

The regression discontinuity design has been employed in many contexts

to document a causal impact due to its simplicity and intuitiveness. The

shortcoming of the RDD, however, is that it mostly reflects the causal im-

pact near the cutoff when the tobacco control policy is implemented. To

complement the RD specification, we adopt an even-study style regression

and document the evolution of the impact of the tobacco price increase over

time. In particular, we estimate the following equation which yields a set

of coefficients reflecting how the instant impact that we find from the RDD

develops over time.

Yht = δt + X′
htΞ + εht (2)

Similar to the notations in equation (1), Yht denotes the incidence of to-

bacco consumption and Xht is the set of variables that could affect household

expenditures on tobacco. Thus, the set of time-fixed effects, δt, captures the

change in the probability of a positive expenditure level on tobacco while

holding other factors constant. Specifically, after normalizing the coefficient

for December of 2014 at zero, we compare the size and significance of each

time-fixed effect to reveal how the impact of the tax hike persisted over time.

Furthermore, by examining the time trend between the announcement and
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actual implementation of the policy, we can examine the degree of the po-

tential endogenous response to the announcement of the policy. That is, if

there had been an intensive response to the announcement of the plan, the

estimated time-fixed effects for the period between the announcement and

the actual implementation would differ from those during the remaining the

pre-policy period. In addition to the OLS estimation, we also estimate equa-

tion (2) using a probit model and report the average marginal effects of the

time-fixed effects.

5 Results

Before we present the estimation results in detail, we initially provide graph-

ical evidence by plotting the measure of the incidence of tobacco consump-

tion and the average monthly expenditure on tobacco products over time.

Figure 3(a) plots the proportion of households showing positive spending on

tobacco products from January of 2013 until December of 2015, and Fig-

ure 3(b) depicts the average real expenditure on tobacco during the same

period. In both graphs, one can observe a discrete decrease in January of

2015, as indicated by the red vertical line, when the average price of tobacco

increased by approximately 80%. In particular, the proportion of households

with positive spending on tobacco products remained comparatively stable

for the two years prior to January of 2015.
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5.1 Instant response to the policy

The graphical evidence coincides with the results as estimated by equation

(1) with the various specifications summarized in Table 2. Columns (1)-(4)

in Table 2 present the results from equation (1) using the indicator variable

for positive spending on tobacco as Yht, and columns (5)-(6) provide the

results for a household’s real expenditures on tobacco products as the de-

pendent variable. While columns (3)-(4) report the average marginal effect

at the cutoff (t = 0), as estimated using a probit model, the estimates shown

in the other columns are estimated using the ordinary least squares (OLS).

Even-numbered columns control for household characteristics such as the

age of the head of household and household income while odd-numbered

columns do not.

When the dependent variable is an indicator variable for positive spend-

ing on tobacco, the estimates of γ1, the coefficient of TCPt, are negative and

statistically significant for all specifications as reported in columns (1)-(4) of

Table 2. These results suggest a discrete decrease in the probability of spend-

ing a positive amount of money on tobacco products as an instant response

to the increase in the tobacco price. Specifically, the estimates imply that

the incidence of positive household expenditures on tobacco products was

instantly reduced by six percentage points due to the tobacco control policy

enacted in January of 2015. As the proportion of households with positive

tobacco expenditures prior to the tobacco tax hike was approximately 29%,

this estimate implies that incidences of positive household expenditures on

tobacco decreased by 20%.
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The estimates of γ1 for the real expenditure on tobacco products as a de-

pendent variable, reported in columns (5)-(6) of Table 2, show the effect of

the tax increase on tobacco products on the extent of tobacco consumption.

The estimated coefficients imply that households instantly reduced the real

expenditures on tobacco by 34 percent, and this decrease reflects the de-

crease in the incidence of positive tobacco expenditures reported in columns

(1)-(4) of Table 2. This decrease in real expenditures exceeds the decrease

in the incidence of positive expenditures on tobacco. Thus, the result sug-

gests that households with positive expenditures on tobacco reduced their

spending on tobacco in response to the implementation of the policy.

In the remaining parts of this subsection, we provide several robustness

checks of our results from the RDD. First, we impose an imaginary tax hike in

January of 2014 and examine whether the results exhibit patterns similar to

those of our main findings. In other words, if our main results simply reflect

the effect of a new year given that a new year’s wish by many smokers is to

quit smoking, we would find similar effects using January 2014 as the tim-

ing of the imposition of the policy. The results of a regression discontinuity

design imposing this pseudo-timing on the tobacco control policy in January

of 2014 are reported in Panel A of Table 3. Columns (1)-(4) report the esti-

mated coefficient of TCPt using the indicator variable for positive spending

on tobacco as a dependent variable. The amount of real expenditure on to-

bacco products in log form is used for columns (5)-(6). Unlike the results of

the main analysis, the incidence of having positive expenditures on tobacco

products and the amount of real expenditures on tobacco do not exhibit a
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discrete decrease. That is, we find little evidence of any “new year” effect on

the consumption of tobacco products. Thus, the results suggest that our main

results are indeed an effect of the tobacco control policy, which happened to

coincide with the new year.

Furthermore, we employ a “donut hole” regression discontinuity explic-

itly to address any potential endogenous consumption behavior such as the

hoarding of the tobacco products, as discussed in Section 4. To examine

whether our main results from the RDD are robust to potential hoarding be-

haviors by households, we use the sample while leaving a donut hole for

the period when those behaviors are likely to occur. Specifically, we use the

sample leaving a four-month donut hole around the cutoff, i.e., excluding

observations from September of 2014 to April of 2015, as the government

announced its plan to increase the tax in September of 2014. Panel B in

Table 3 documents the results from the donut hole regression discontinuity

adopting the four-month donut hole around the cutoff. The results are sim-

ilar to the main results. In particular, if anything, the absolute magnitudes

of the coefficients from the donut hole RDD are larger than those from the

main results. Thus, these results strongly suggest that the instant decrease in

tobacco consumption after the implementation of the policy was not driven

by changes in tobacco consumption such as hoarding prior to the implemen-

tation.

Furthermore, we balance the length of the pre-policy period and post-

policy period in order to determine whether our main results are affected by

the period of analysis. In particular, we also estimate equation (1) with a
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two-year window around the policy implementation date—January of 2014

to December of 2015—of which the lengths of the pre-policy period and

post-policy period are balanced. The results using the alternative window,

shown in Panel C of Table 3, are similar to our main results.

To examine the validity of the results from the RDD framework further,

we use an alternative specification for the time trend, f(t) in equation (1). In

particular, we employ a linear, quadratic and quartic polynomial function for

f(t). The corresponding results for each specification of f(t) are summarized

in Panel D of Table 3. Regardless of the functional forms of f(t), the results

are both qualitatively and quantitatively consistent with the main results.

5.2 Evolution of the impact

In addition to the causal impact of the tobacco control policy as documented

by the instant decrease in tobacco consumption, we also examine how the

impact of the tobacco control policy changed over time. Table 4 reports

the estimation results from an event-study style estimating equation (2).

Columns (1) and (2) present the coefficient of each time-fixed effect esti-

mated using a linear probability model and the average marginal effect on

each time dummy variable as estimated using a probit model, respectively,

after normalizing the coefficient of December of 2014 to zero. Thus, each

estimate documents the relative change in the probability of positive expen-

ditures compared to the probability in the month prior to the implementation

of the tobacco control policy.

We also graphically illustrate the average marginal effects with a 95%

19



confidence interval from the probit model in Figure 4(a). These results show

that the probability of positive expenditures on tobacco is stable prior to the

implementation of the policy. Specifically, all of the coefficients for 2013 and

2014 are quantitatively small and statistically indistinguishable from zero.

In contrast, the probability of spending a positive amount of money on to-

bacco decreased dramatically in January of 2015, consistent with the results

from the RDD specification. Furthermore, we find that the probability slowly

recovered towards the level prior to the implementation of the tobacco con-

trol policy, as the estimates after January of 2015 exhibit an upward trend.

The point estimate for December of 2015 is still smaller than zero, but it is

statistically insignificant.

By conducting the event-study style analysis separately for each house-

hold income quintile, we find that the pattern is more prominent for one

group as compared to the others. Specifically, we find that the impact of the

policy persisted for the lowest income quintile whereas it quickly dissolved

for the upper income quintiles. Figures 4(b)-4(f) describe the trend in the

probability of a positive expenditure amount on tobacco for each income

quintile by illustrating the average marginal effect of time dummy variables

estimated from the probit model using each income quintile.10 It was noted

that the probability quickly regained its pre-policy level for the upper income

groups, whereas for the low-income groups, the probability was relatively

stable after the initial drop in January of 2015. In particular, the incidence

10The estimates from the linear probability model are quantitatively and qualitatively
similar to those from the probit model. We report the estimation results from the linear
probability model and the probit model in Tables A.2 and A.3, respectively, in Appendix A.
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of positive spending on tobacco for the highest income group returned to its

pre-policy level within six months. In contrast, the point estimate for the

first income quintile is lower than zero a year after the implementation of

the policy.

In addition to the analysis of the incidence of positive expenditures on

tobacco, we also estimate equation (2) using OLS with real expenditures on

tobacco as an outcome variable. The panels in Figure 5 plot the coefficients

and the 95% confidence interval of time-fixed effects estimated based on

the full sample and the income quintile samples. The estimation result for

the full sample is reported in column (3) in Table 4. Figure 5(a) depicts

the change in the amount of average tobacco consumption over time for the

full sample, showing that tobacco consumption gradually recovers towards

the pre-policy level after the plunge in January of 2015. This pattern of

tobacco consumption is confirmed by retail sales data for cigarettes in Korea.

Figure 6, presents the number of cigarette packs sold in each month in Korea

between 2013 and 2015. Cigarette sales were reduced by nearly half in

January of 2015 as compared to sales in December of 2014 and those in

January of 2014. However, sales quickly recovered over time although the

level still remains below the level prior the tobacco tax hike.

In addition, we document the change in tobacco consumption over time

separately for each income quintile. Figures 5(b)-5(f) illustrate the estima-

tion results, which are also reported in Table A.4 in Appendix A, and thus

describe the change in real tobacco expenditures over time for each income

quintile. Similar to the results pertaining to the incidence of positive to-
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bacco expenditures, low-income households exhibit slower recovery to their

pre-policy levels of real tobacco expenditures in contrast with high-income

households. In particular, the amount of tobacco consumption for the highest

income quintile regained the pre-policy level of tobacco consumption within

six months from the tobacco tax hike. For the lower three quintiles, real to-

bacco expenditure amounts one year after the policy implementation remain

significantly lower than any period prior to its implementation. Specifically,

the estimates for the first quintile increased for the first six months after the

tax hike, but they remained stable in general afterwards. Overall, our results

show that the effectiveness of an increase in the tobacco price shrinks with

the household income level. Our finding is consistent with recent studies

which found that low-income smokers are more responsive to price increases

(Coady et al., 2013; Siahpush et al., 2009).

Because our dataset is not a panel data, we cannot identify households

that suspended tobacco expenditures and reduced the expenditure. How-

ever, comparing the results shown in Table A.4 with the results in Tables A.2

and A.3 tells us that the incidence of positive tobacco expenditures among

the second and third quintiles of household income recovered to the pre-

policy level but the amount of tobacco consumption among those households

is still lower than its pre-policy level a year after from the implementation of

policy. For higher income quintiles, both the incidence of positive tobacco ex-

penditures and the amount of tobacco consumption regained their pre-policy

level.11

11As the incidence of positive tobacco expenditures and the amount of tobacco consump-
tion are lower than their pre-policy level a year after the implementation of the policy, we
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Many possible factors could lead to this pattern of tobacco expenditures—

an initial plunge upon the implementation of the policy then a gradual

recovery—as described in this paper. For example, hoarding behavior by

consumers could lead to this pattern. In particular, consumers may have

stocked up on tobacco products and thus could have reduced their spend-

ing on these products without an actual change in their consumption levels.

However, additional evidence implies that households reduced their tobacco

consumption at least over the short-run. In particular, Figure 3(b) indicates

that the average monthly expenditures on tobacco remained generally sta-

ble until December of 2014 when the increase in tobacco tax became offi-

cial. Moreover, even in December of 2014, the increase in expenditures is

only about 10% of the previous level, which is far less than necessary to

compensate fully for the decreased tobacco consumption level following the

implementation of the policy. Moreover, the point estimates for time-fixed

effects described in Figure 5 are not statistically different from each other

during the period prior to the actual implementation of the tobacco control

policy. That is, it is hard to find supportive evidence that household expendi-

ture levels for tobacco products deviated from their trends during the period

when the policy was announced but not yet implemented.

The limited evidence of the hoarding of tobacco products from the our

household data is also consistent with the limited increase in cigarette sales

shown in Figure 6 during the period when the plan to increase the tax on

tobacco was announced but not yet implemented. Again, given a large de-

cannot tell whether the decrease in the average tobacco consumption arose solely from the
reduced incidence of positive tobacco expenditures.
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crease in sales after the actual implementation of the policy, it would be

far-fetched to argue that hoarding behavior is the major factor behind the

tobacco consumption pattern observed in this section. This rather limited

evidence of hoarding at the household level may be due to the fact that

retailers also have an incentive to hoard. As consumers want to buy and

stock up on tobacco products before the price increases, retailers also have

an incentive to buy tobacco products at a low price and sell them after the

mandated price increase.12 This conflict of interest could account for the lim-

ited increase in the expenditure on tobacco products at the household level

despite the expected price hike. Furthermore, a large discrepancy in the to-

bacco consumption rate across men and women in Korea could be a factor

affecting the limited degree of changes in expenditures on tobacco products

prior the implementation of the tobacco control policy. Specifically, approxi-

mately 36.2% of Korean adult males smoked whereas only 4.2% of the adult

females smoked in Korea in 2013 (OECD, 2015). Thus, a house wife in Ko-

rea who has a slightly more bargaining power than her husband (Ham and

Song, 2014) would have been likely to oppose increasing household expen-

ditures on tobacco products. Specifically, given widespread knowledge of the

negative effect of tobacco consumption on health, house wives would have

urged their husbands to quit using tobacco in response to the announcement

of the tobacco price hike.

More likely, the subsequent increase in the incidence of tobacco consump-

12As the wholesale price of tobacco includes factory price and tobacco specific taxes, re-
tailers can have a higher margin if they buy products before the tax hike and sell them after
the retail price reflects the higher tax.
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tion after the initial decrease may have arisen owing to the addictive nature

of tobacco. In particular, it is well known that nicotine in tobacco products is

one of the most addictive materials. Individuals who have continuously con-

sumed tobacco products are highly likely to experience nicotine withdrawal

symptoms which include craving for nicotine, if they discontinue their use

of tobacco. Thus, quitting smoking and other types of nicotine consumption

for a long time, i.e., at least more than eight to twelve weeks—is regarded as

challenging. Although we cannot directly test whether this characteristics of

tobacco caused the pattern found here, it likely contributed to the regained

level of tobacco consumption toward the pre-policy level after the instant

reduction despite the large increase in tobacco price.

6 Conclusion

In this paper, we examine the effect of a tobacco control policy on the inci-

dence and amount of tobacco consumption at the household level. In par-

ticular, we exploit the timing of tobacco control policy, which included the

tobacco tax hike in January of 2015 in Korea and apply a regression disconti-

nuity design to shed light on the causal effect of tobacco control policies. Our

empirical results from the RDD specification show that the tobacco control

policy had an instant negative impact on the incidence of tobacco consump-

tion. Specifically, the policy led to a decrease in the probability of spending

a positive amount on tobacco products by six percentage points. We also

find that the tobacco control policy had a negative instant impact on real
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expenditures, i.e. quantities consumed, on tobacco products.

We also employ an event-study type of framework to examine whether

the impact of tobacco control policy caused by the tax hike persists over

time. We find that the persistence of the effect of tobacco price increase de-

pends on the household income level. In particular, we find that the impact

of the tobacco tax hike is short-lived for households with relatively high in-

come levels but that it lasts longer for low-income households. Specifically,

the incidence of positive expenditure on tobacco and the amounts of real ex-

penditures on tobacco recovered to their levels prior to the tax hike in the six

months for high-income households. However, for low-income households,

the impact found from the RDD specification persisted during the first year

after the implementation although the initial magnitude eventually dimin-

ishes. Overall, our paper suggests that an increase in the price of tobacco

is effective to curb the consumption of tobacco products, especially for low-

income households. Furthermore, our work implies that to maintain the

effect of the tobacco control policy for high-income households continuous

increases in the tobacco price may be necessary.
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(a) Tobacco Products

(b) Alcoholic Beverages

(c) Overall

Figure 1: Consumer Price Index, 2013-2015
Source: Economic Statistics System, http://ecos.bok.or.kr/
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(a) Monthly Household Income (b) Age of Head of Household

(c) Number of Household Members (d) Male Household Head

(e) Have a Spouse (f) College Graduate Head of Household

Figure 2: Smoothness of Household Characteristics, 2013-2015
Source: Authors’ calculations from Household Income & Expenditure Survey
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(a) Proportion of households with a Positive Spending on
Tobacco Products

(b) Average Monthly Real Expenditure on Tobacco Prod-
ucts

Figure 3: Household Tobacco Expenditures, 2013-2015
Source: Authors’ calculations from Household Income & Expenditure Survey
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(a) Full Sample (b) 1st Quintile of Household Income

(c) 2nd Quintile of Household Income (d) 3rd Quintile of Household Income

(e) 4th Quintile of Household Income (f) 5th Quintile of Household Income

Figure 4: Evolution of the Impact of the Tobacco Control Policy on the Incidence of Positive
Tobacco Expenditures, Probit

Source: Authors’ calculations from Household Income & Expenditure Survey
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(a) Full Sample (b) 1st Quintile of Household Income

(c) 2nd Quintile of Household Income (d) 3rd Quintile of Household Income

(e) 4th Quintile of Household Income (f) 5th Quintile of Household Income

Figure 5: Evolution of the Impact of the Tobacco Control Policy on Real Tobacco Expendi-
tures, OLS

Source: Authors’ calculations from Household Income & Expenditure Survey
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Figure 6: Cigarette Sales, 2013-2015
Source: Korea Taxpayers Association (2015)
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Table 1: Summary Statistics

Full Sample Before
Tobacco Tax

Hike

After Tobacco
Tax Hike

Mean SD Mean SD Mean SD
(1) (2) (3) (4) (5) (6)

I(Tobacco Expenditure >0 ) .279 ( .45) .293 ( .46) .252 ( .43)
Expenditure on Tobacco Products (Real) 14 ( 29) 15.6 ( 32) 10.5 ( 24)
Total Monthly Income 3583 ( 3091) 3569 ( 3056) 3613 ( 3163)
Age of Household Head 53 ( 14) 52.7 ( 14) 53.8 ( 15)
Number of Household Members 2.69 ( 1.2) 2.73 ( 1.2) 2.6 ( 1.2)
Number of Males in Household 1.27 ( .85) 1.29 ( .85) 1.21 ( .84)
Number of Seniors in Household .41 ( .68) .402 ( .67) .428 ( .69)
Male Household Head .725 ( .45) .731 ( .44) .712 ( .45)
Have Spouse .735 ( .44) .746 ( .44) .711 ( .45)
College graduate Household Head .242 ( .43) .238 ( .43) .251 ( .43)
Urban Residence .788 ( .41) .789 ( .41) .785 ( .41)
N N=238405 N=160676 N=77729

Odd number of columns report the mean level of the variable indicated in the row heading and
the sample indicated in the column heading. Even number of columns report the standard de-
viation of the variable indicated in the row heading and the sample indicated in the column
heading. The numbers in the last row present the number of observations in the sample indi-
cated in the column heading. All monetary units are nominal, thousand KRW, unless specified.
Expenditure on Tobacco Products (Real) is expressed in constant 2010 Korean Won (KRW).
Source: Authors’ calculations from Household Income & Expenditure Survey
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Table 2: Effect of Tobacco Control Policy on Household Tobacco Expenditures, Regression
Discontinuity Design, Full sample, 2013-2015

Dependent Variable I(Tobacco Expenditure>0) Real Tobacco
Expenditure, in logs

Model OLS OLS Probit Probit OLS OLS
(1) (2) (3) (4) (5) (6)

TCP -.06*** -.0594*** -.0599*** -.0598*** -.348*** -.346***
(.0051) (.0049) (.005) (.0049) (.0194) (.0191)

Controls No Yes No Yes No Yes
Mean of dependent var. .279 .279 .279 .279 14 14
N 238405 238405 238405 238405 238405 238405

TCP is an indicator variable taking the value equal to one for all periods after the tax on tobacco increased
on January 2015 and taking zero otherwise. Each column reports the result from one regression with
controls for a third-order polynomial time trend. Columns (1)-(2) and (5)-(6) report the estimates from
Equation (1) using OLS, and Columns (3) and (4) report the average marginal effects based on the estimates
from the probit model. Even-numbered columns additionally include household characteristics: the age of
head of household and its square, the number of household members and its square, the number of males
in the household and its square, the number of senior citizens in the household and its square, the existence
of children in the household, and the logarithm of household income, the gender of head of household and
their marital status, education level and occupation. For columns (5)-(6), we take a natural logarithm of
real expenditure on tobacco products. We report the mean of dependent variables, which is not in logs.
Standard errors in parentheses are clustered at month level.
*** p < 0.01, ** p < 0.05, * p < 0.1
Source: Authors’ calculations from Household Income & Expenditure Survey
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Table 3: Robustness Checks for RDD Results

Dependent Variable I(Tobacco Expenditure>0) Real Tobacco
Expenditure, in logs

Model OLS OLS Probit Probit OLS OLS
(1) (2) (3) (4) (5) (6)

Panel A: Imaginary Tax hike in January 2014
TCP -8.2e-04 -3.1e-04 -7.9e-04 3.8e-04 -.0081 -.0093

(.0038) (.0042) (.0038) (.0043) (.0134) (.0144)
Controls No Yes No Yes No Yes
Mean of dependent var. .3005 .3005 .3005 .3006 16.03 16.03
N 243419 243419 243419 243351 243419 243419

Panel B: Four-Month Donut Hole
TCP -.0786*** -.0779*** -.0781*** -.0781*** -.4162*** -.4164***

(.0056) (.0056) (.0054) (.0053) (.0213) (.0201)
Controls No Yes No Yes No Yes
Mean of dependent var. .2805 .2805 .2805 .2805 14.04 14.04
N 225283 225283 225283 225283 225283 225283

Panel C: Alternative Window (2014-2015)
TCP -.0523*** -.0524*** -.0523*** -.0525*** -.3155*** -.3164***

(.004) (.0041) (.0039) (.0041) (.0132) (.0145)
Controls No Yes No Yes No Yes
Mean of dependent var. .2697 .2697 .2697 .2697 12.95 12.95
N 156787 156787 156787 156787 156787 156787

Panel D: Alternative Splines
Linear -.0518*** -.0521*** -.0516*** -.0524*** -.2799*** -.2816***

(.0024) (.0022) (.0024) (.0022) (.0127) (.0117)
Quadratic -.0584*** -.0575*** -.0582*** -.0571*** -.3252*** -.322***

(.0036) (.0034) (.0035) (.0032) (.0113) (.0111)
Quartic -.0456*** -.0459*** -.0459*** -.0468*** -.2998*** -.3002***

(.0033) (.0035) (.0033) (.0035) (.0131) (.0138)
Controls No Yes No Yes No Yes
Mean of dependent var. .2794 .2794 .2794 .2794 13.96 13.96
N 238405 238405 238405 238405 238405 238405

TCP is an indicator variable taking the value equal to one for all periods after the tax on tobacco increased
on January 2015 and taking zero otherwise. Each column reports the result from one regression with
controls for a third-order polynomial time trend. Columns (1)-(2) and (5)-(6) report the estimates from
Equation (1) using OLS, and Columns (3) and (4) report the average marginal effects based on the estimates
from the probit model. Even-numbered columns additionally include household characteristics: the age of
head of household and its square, the number of household members and its square, the number of males
in the household and its square, the number of senior citizens in the household and its square, the existence
of children in the household, and the logarithm of household income, the gender of head of household
and their marital status, education level and occupation. For columns (5)-(6), we take a natural logarithm
of real expenditure on tobacco products. The estimates reported in Panel D are the coefficients of TCP .
Standard errors in parentheses are clustered at month level.
*** p < 0.01, ** p < 0.05, * p < 0.1
Source: Authors’ calculations from Household Income & Expenditure Survey
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Table 4: Evolution of the Impact of the Tobacco Control Policy on Household Tobacco
Expenditures, Full Sample

Dependent Variable I(Tobacco Expenditure>0) Real Tobacco
Expenditure, in logs

Model OLS Probit OLS
(1) (2) (3)

Jan-13 .0017(.0074) 9.9e-04(.0073) .0069(.0288)
Feb-13 .0018(.0074) .0011(.0073) -.0142(.0285)
Mar-13 .0023(.0074) .0017(.0074) -.0042(.0286)
Apr-13 .0046(.0074) .0038(.0074) .0126(.0288)
May-13 .0055(.0074) .0047(.0074) .0149(.0288)
Jun-13 .0068(.0074) .0062(.0074) .029(.0288)
Jul-13 .0065(.0074) .0063(.0074) .0275(.0289)
Aug-13 .0095(.0075) .0093(.0074) .0293(.0289)
Sep-13 .0075(.0074) .0075(.0074) .0185(.0288)
Oct-13 3.5e-04(.0074) 3.5e-04(.0074) .0038(.0287)
Nov-13 .0065(.0075) .0061(.0074) .0239(.0289)
Dec-13 .0045(.0075) .0046(.0075) .0133(.0289)
Jan-14 .0021(.0075) .0027(.0075) -.0047(.0288)
Feb-14 -.0052(.0074) -.0049(.0074) -.0335(.0286)
Mar-14 -.0067(.0074) -.0066(.0074) -.0289(.0288)
Apr-14 -.0025(.0075) -.0022(.0075) -.0201(.0288)
May-14 4.0e-04(.0075) 5.6e-04(.0075) -.0159(.0287)
Jun-14 -1.0e-03(.0075) -9.2e-04(.0074) -.0225(.0286)
Jul-14 .0057(.0075) .0056(.0075) .0176(.0289)
Aug-14 .0071(.0075) .007(.0075) .0219(.0288)
Sep-14 .0077(.0074) .0077(.0074) .0248(.0288)
Oct-14 5.0e-04(.0074) 4.8e-04(.0074) .0041(.0287)
Nov-14 .0045(.0074) .0042(.0074) .015(.0288)
Dec-14 - - -
Jan-15 -.0471***(.0073) -.0474***(.0073) -.2794***(.0267)
Feb-15 -.0475***(.0072) -.048***(.0073) -.2686***(.0268)
Mar-15 -.0437***(.0073) -.0438***(.0073) -.2379***(.0271)
Apr-15 -.035***(.0073) -.0352***(.0074) -.201***(.0274)
May-15 -.0295***(.0073) -.0297***(.0074) -.1848***(.0274)
Jun-15 -.03***(.0073) -.0305***(.0073) -.173***(.0275)
Jul-15 -.0247***(.0073) -.0255***(.0074) -.1475***(.0277)
Aug-15 -.017**(.0074) -.0178**(.0074) -.1255***(.0278)
Sep-15 -.0215***(.0074) -.0219***(.0074) -.1456***(.0277)
Oct-15 -.0178**(.0073) -.0181**(.0074) -.121***(.0278)
Nov-15 -.0159**(.0074) -.0163**(.0075) -.1165***(.0279)
Dec-15 -.0116(.0074) -.0113(.0075) -.1017***(.028)

Controls Yes Yes Yes
Mean of dependent var. .2794 .2794 13.96
N 238405 238405 238405

Columns (1) and (3) report the coefficients of time-fixed effect for the month indicated in the row
heading which are estimated from equation (2) with an outcome variable indicated in the column
heading using OLS. Column (2) reports the average marginal effects of each time dummy variable
estimated using a probit model. All columns include household characteristics included for the even-
numbered columns in Table 2. White-Huber standard errors are in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1
Source: Authors’ calculations from Household Income & Expenditure Survey
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Appendix A

Please see Tables A.1-A.4
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Table A.2: Evolution of the Impact of Tobacco Control Policy on the Incidence of Positive Tobacco
Expenditures by Household Income Quintile, OLS, 2013-2015

Dependent Variable: I(Tobacco Expenditure>0)
Sample 1st Quintile 2nd Quintile 3rd Quintile 4th Quintile 5th Quintile

(1) (2) (3) (4) (5)

Jan-13 -.0066 (.0142) .0119 (.0163) .0026 (.0175) -6.0e-04 (.0174) -.0038 (.017)
Feb-13 4.1e-04 (.0142) .0102 (.0162) -.0053 (.0175) -.0039 (.0173) .0017 (.017)
Mar-13 -.0025 (.0142) .0062 (.0162) -.0018 (.0176) .0111 (.0175) -.0061 (.0171)
Apr-13 -.0156 (.014) -.0014 (.0162) -.0057 (.0176) .016 (.0174) .031* (.0174)
May-13 -.0089 (.0141) -.0062 (.0162) .0025 (.0175) .0205 (.0175) .0196 (.0173)
Jun-13 -.0099 (.0141) -.0022 (.0162) .005 (.0175) .0106 (.0174) .028 (.0173)
Jul-13 .0129 (.0143) .0023 (.0161) .0075 (.0176) .0144 (.0175) -.0089 (.0171)
Aug-13 .0072 (.0141) .01 (.0162) -.0023 (.0175) .0279 (.0176) .0013 (.0172)
Sep-13 .0108 (.0141) .0037 (.0162) -.0052 (.0175) .0225 (.0176) 4.8e-04 (.0171)
Oct-13 .0073 (.0141) -.0137 (.0161) .0104 (.0175) .0106 (.0174) -.0126 (.017)
Nov-13 .0096 (.0141) -.0099 (.0162) .0097 (.0176) .0273 (.0176) -.003 (.0172)
Dec-13 .0095 (.0141) -.0031 (.0163) .0038 (.0176) .0207 (.0176) -.005 (.0172)
Jan-14 .0099 (.0142) .0197 (.0165) -.0157 (.0176) .0059 (.0175) -.0137 (.017)
Feb-14 -.0029 (.0141) .015 (.0164) -.0263 (.0175) .0097 (.0175) -.0222 (.017)
Mar-14 -.0017 (.0141) .0072 (.0163) -.0199 (.0176) -.0029 (.0174) -.017 (.0171)
Apr-14 -.0024 (.0141) -3.7e-04 (.0162) -.0156 (.0176) .0161 (.0177) -.0094 (.0173)
May-14 7.4e-04 (.0141) .0017 (.0162) -8.3e-04 (.0176) .0097 (.0176) -.01 (.0172)
Jun-14 -.0015 (.0141) .0094 (.0163) -.0083 (.0175) .0138 (.0176) -.0179 (.0171)
Jul-14 .0054 (.0142) .0064 (.0162) .0039 (.0176) .0245 (.0176) -.0114 (.0172)
Aug-14 .0047 (.0142) .0081 (.0161) -.0027 (.0175) .0322* (.0177) -.007 (.0172)
Sep-14 .0069 (.0142) .0075 (.0162) -.0024 (.0174) .0363** (.0176) -.0114 (.0171)
Oct-14 -.0032 (.0141) -.0025 (.016) .0011 (.0175) .0082 (.0174) -.0024 (.0171)
Nov-14 6.3e-04 (.0141) .0053 (.0161) -.0016 (.0175) .0154 (.0175) .0024 (.0172)
Dec-14 - - - - -
Jan-15 -.0451*** (.0135) -.0394** (.0159) -.0633*** (.0171) -.0461*** (.0171) -.0479*** (.0167)
Feb-15 -.0476*** (.0135) -.0457*** (.0157) -.0658*** (.0171) -.042** (.0171) -.0464*** (.0167)
Mar-15 -.0347** (.0137) -.0445*** (.0157) -.0704*** (.017) -.0342** (.0173) -.038** (.0169)
Apr-15 -.0402*** (.0135) -.0386** (.0158) -.0461*** (.0173) -.0317* (.0173) -.018 (.0172)
May-15 -.0365*** (.0135) -.0362** (.0158) -.044** (.0172) -.0196 (.0174) -.0116 (.0172)
Jun-15 -.0411*** (.0134) -.0341** (.0158) -.0463*** (.0172) -.0117 (.0174) -.0149 (.0171)
Jul-15 -.0313** (.0135) -.0339** (.0158) -.039** (.0173) -.0207 (.0173) .0041 (.0174)
Aug-15 -.02 (.0137) -.033** (.0158) -.0224 (.0175) -.0087 (.0175) .0027 (.0174)
Sep-15 -.0278** (.0136) -.0394** (.0157) -.0224 (.0175) -.019 (.0175) .0015 (.0173)
Oct-15 -.0237* (.0136) -.032** (.0157) -.0177 (.0174) -.0117 (.0175) .0047 (.0173)
Nov-15 -.0238* (.0136) -.0208 (.0159) -.0213 (.0174) -.006 (.0176) 1.6e-04 (.0174)
Dec-15 -.0258* (.0137) -.0141 (.016) -.0186 (.0175) -.0027 (.0177) .0073 (.0174)

Controls Yes Yes Yes Yes Yes
Mean .1858 .2758 .327 .3185 .2895
N 47647 47671 47714 47685 47688

The main entries in all columns report the coefficients on time-fixed effect for the month indicated in the row
heading which are estimated from equation (2) using OLS based on the sample indicated in column heading. All
columns include household characteristics included for the even-numbered columns in Table 2. The row with
“Mean” heading reports the average proportion of households with positive tobacco expenditure levels in the
sample indicated in the column heading. White-Huber standard errors are in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1
Source: Authors’ calculations from Household Income & Expenditure Survey
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Table A.3: Evolution of the Impact of Tobacco Control Policy on the Incidence of Positive Tobacco
Expenditures by Household Income Quintile, Probit, 2013-2015

Dependent Variable: I(Tobacco Expenditure>0)
Sample 1st Quintile 2nd Quintile 3rd Quintile 4th Quintile 5th Quintile

(1) (2) (3) (4) (5)

Jan-13 -.0095 (.0137) .0125 (.0161) .0019 (.0174) -1.4e-04 (.0173) -.004 (.017)
Feb-13 -.0029 (.0137) .0106 (.016) -.0055 (.0173) -.0033 (.0172) .0016 (.017)
Mar-13 -.0056 (.0138) .0077 (.016) -9.9e-04 (.0174) .0114 (.0174) -.0059 (.017)
Apr-13 -.0165 (.0137) -3.4e-05 (.0159) -.0066 (.0174) .0159 (.0174) .0307* (.0173)
May-13 -.0088 (.0139) -.0057 (.0158) 8.5e-04 (.0174) .021 (.0175) .0193 (.0172)
Jun-13 -.0107 (.0138) -.0017 (.0159) .0037 (.0174) .0107 (.0174) .028 (.0172)
Jul-13 .012 (.0141) .0022 (.016) .0067 (.0174) .015 (.0174) -.0087 (.017)
Aug-13 .0045 (.0139) .0099 (.0161) -.002 (.0174) .0286 (.0176) .0018 (.0172)
Sep-13 .0074 (.0139) .0048 (.0161) -.0049 (.0173) .0233 (.0175) .0012 (.0171)
Oct-13 .006 (.014) -.0127 (.0159) .0104 (.0175) .0106 (.0174) -.0121 (.017)
Nov-13 .0067 (.014) -.0095 (.0159) .0104 (.0176) .0274 (.0176) -.0026 (.0171)
Dec-13 .0079 (.0141) -.0019 (.0161) .0042 (.0176) .021 (.0176) -.0045 (.0171)
Jan-14 .0067 (.014) .0219 (.0164) -.0153 (.0175) .0061 (.0175) -.0131 (.0171)
Feb-14 -.0056 (.0138) .0167 (.0164) -.0258 (.0174) .0095 (.0175) -.0214 (.017)
Mar-14 -.0037 (.014) .0072 (.0162) -.0193 (.0175) -.003 (.0174) -.0168 (.0171)
Apr-14 -.0045 (.0141) 5.1e-04 (.0162) -.0151 (.0175) .0173 (.0177) -.009 (.0172)
May-14 -.0011 (.0141) .0024 (.0162) -4.8e-04 (.0176) .0116 (.0176) -.0102 (.0171)
Jun-14 -.0033 (.0141) .0106 (.0163) -.0093 (.0174) .0156 (.0176) -.0178 (.017)
Jul-14 .0033 (.0142) .0077 (.0162) .004 (.0175) .0244 (.0176) -.0112 (.0171)
Aug-14 .0021 (.0141) .0097 (.0163) -.003 (.0175) .0327* (.0177) -.0068 (.0171)
Sep-14 .0047 (.0141) .0099 (.0163) -.003 (.0174) .0363** (.0176) -.011 (.017)
Oct-14 -.0036 (.0141) -.0016 (.016) .0011 (.0175) .0086 (.0174) -.0028 (.017)
Nov-14 -7.6e-04 (.0141) .0059 (.0161) -.0017 (.0175) .0156 (.0175) .0021 (.0171)
Dec-14 - - - - -
Jan-15 -.0474*** (.0135) -.0384** (.0159) -.0637*** (.0171) -.0458*** (.0171) -.0482*** (.0167)
Feb-15 -.0495*** (.0135) -.0455*** (.0157) -.0663*** (.017) -.0414** (.0171) -.0465*** (.0167)
Mar-15 -.0357*** (.0137) -.0448*** (.0158) -.072*** (.017) -.0331* (.0173) -.0377** (.0169)
Apr-15 -.043*** (.0138) -.0386** (.0159) -.0457*** (.0173) -.0313* (.0174) -.0175 (.0171)
May-15 -.0398*** (.0137) -.0353** (.0159) -.0435** (.0173) -.0191 (.0175) -.011 (.0172)
Jun-15 -.045*** (.0136) -.0337** (.0159) -.0461*** (.0173) -.0113 (.0175) -.0144 (.0171)
Jul-15 -.0359*** (.0138) -.0337** (.016) -.0387** (.0173) -.0216 (.0173) .0051 (.0174)
Aug-15 -.0233* (.014) -.0336** (.016) -.0214 (.0175) -.009 (.0175) .0031 (.0174)
Sep-15 -.0306** (.014) -.0403** (.0159) -.021 (.0175) -.0188 (.0174) .0021 (.0173)
Oct-15 -.0275** (.0139) -.0316* (.0161) -.0172 (.0175) -.0105 (.0175) .0048 (.0173)
Nov-15 -.0275** (.0139) -.0193 (.0163) -.0212 (.0176) -.0055 (.0176) 3.9e-04 (.0174)
Dec-15 -.0277** (.014) -.0128 (.0164) -.0172 (.0177) -.0011 (.0177) .0074 (.0174)

Controls Yes Yes Yes Yes Yes
Mean .1859 .2759 .327 .3186 .2896
N 47625 47663 47714 47672 47679

The main entries in all columns report the average marginal effects of each time dummy variable for the month
indicated in the row heading which are estimated from equation (2) using probit based on the sample indicated in
column heading. All columns include household characteristics included for the even-numbered columns in Table
2. The row with “Mean” heading reports the average proportion of households with positive tobacco expenditure
levels in the sample indicated in the column heading. White-Huber standard errors are in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1
Source: Authors’ calculations from Household Income & Expenditure Survey
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Table A.4: Evolution of the Impact of Tobacco Control Policy on Real Tobacco Expenditures by
Household Income Quintile, OLS, 2013-2015

Dependent Variable: Real Tobacco Expenditures, in logs
Sample 1st Quintile 2nd Quintile 3rd Quintile 4th Quintile 5th Quintile

(1) (2) (3) (4) (5)

Jan-13 -.0203 (.0523) .012 (.0627) .0312 (.0685) -.0103 (.0679) .0116 (.0673)
Feb-13 -.0068 (.0517) -.0031 (.0619) -.0383 (.0675) -.0271 (.0677) -.0022 (.0667)
Mar-13 -.022 (.0516) -.0105 (.0622) -.0144 (.0683) .0298 (.0683) -.0156 (.0671)
Apr-13 -.0708 (.0511) -.0449 (.0618) -.004 (.0685) .0675 (.0686) .1211* (.0683)
May-13 -.049 (.0512) -.0539 (.0618) .0095 (.0681) .0794 (.0689) .093 (.0682)
Jun-13 -.0296 (.0517) -.0299 (.0619) .0178 (.0681) .0676 (.0688) .1122* (.068)
Jul-13 .0366 (.0522) -.0021 (.0622) .0473 (.0687) .057 (.0688) -.0126 (.0675)
Aug-13 .0149 (.0515) .016 (.0625) -.0023 (.0686) .1095 (.0692) .0031 (.0676)
Sep-13 .0341 (.0515) -.0035 (.0623) -.0084 (.0685) .0726 (.0686) -.0099 (.0672)
Oct-13 .0233 (.0514) -.068 (.0621) .0343 (.0679) .0656 (.0687) -.0305 (.0674)
Nov-13 .0212 (.0512) -.0569 (.0622) .0377 (.0685) .1322* (.0697) -.0055 (.0675)
Dec-13 .0471 (.052) -.0434 (.0623) .0074 (.0685) .0953 (.0695) -.0214 (.0673)
Jan-14 .0211 (.0515) .0511 (.0633) -.0828 (.0678) .0352 (.0689) -.0482 (.067)
Feb-14 -.0173 (.0512) .0177 (.0625) -.1161* (.0675) .0432 (.0684) -.0907 (.0664)
Mar-14 -.0238 (.051) .0127 (.0628) -.0811 (.0683) .0047 (.0685) -.0535 (.0673)
Apr-14 -.0259 (.051) -.0264 (.062) -.0698 (.0683) .0525 (.069) -.0282 (.0681)
May-14 -.0102 (.0512) -.0167 (.0623) -.0232 (.0681) .0172 (.0687) -.0467 (.0676)
Jun-14 -.0082 (.0515) -.0039 (.0622) -.0567 (.0674) .0393 (.0687) -.082 (.0671)
Jul-14 .0135 (.0519) .0287 (.0629) -.0104 (.0677) .0987 (.0692) -.0392 (.0677)
Aug-14 .0058 (.0515) .0306 (.0626) -.0309 (.0676) .1245* (.0693) -.0159 (.0678)
Sep-14 .0155 (.0517) .0227 (.0625) -.0294 (.0673) .1454** (.0693) -.0276 (.0675)
Oct-14 -.0239 (.0508) -.0053 (.0623) .0089 (.068) .042 (.0684) -.0056 (.0673)
Nov-14 .0024 (.0514) .0119 (.0622) -.0021 (.068) .0588 (.0687) .0047 (.0674)
Dec-14 - - - - -
Jan-15 -.2344*** (.0468) -.262*** (.0581) -.352*** (.0637) -.3006*** (.0635) -.2671*** (.0629)
Feb-15 -.2264*** (.0471) -.2689*** (.0582) -.3516*** (.0636) -.2622*** (.0644) -.2605*** (.063)
Mar-15 -.1739*** (.0481) -.2508*** (.0583) -.3358*** (.0642) -.2152*** (.0653) -.2253*** (.0638)
Apr-15 -.181*** (.0478) -.2312*** (.0586) -.2506*** (.0648) -.1803*** (.0661) -.1569** (.0649)
May-15 -.162*** (.0481) -.2122*** (.059) -.2539*** (.0647) -.1612** (.0658) -.1311** (.0651)
Jun-15 -.1722*** (.0479) -.1916*** (.0593) -.2418*** (.0652) -.1269* (.0659) -.1232* (.0652)
Jul-15 -.142*** (.0483) -.2012*** (.059) -.2167*** (.0655) -.1265* (.0666) -.0408 (.0669)
Aug-15 -.1142** (.0486) -.1873*** (.0593) -.1652** (.066) -.086 (.0672) -.0616 (.0664)
Sep-15 -.1264*** (.0487) -.228*** (.0584) -.179*** (.0657) -.1415** (.0668) -.0467 (.0666)
Oct-15 -.1101** (.0488) -.1916*** (.0585) -.1347** (.0659) -.1069 (.0669) -.0295 (.0665)
Nov-15 -.1155** (.0488) -.157*** (.0591) -.146** (.066) -.0872 (.0672) -.0475 (.0671)
Dec-15 -.1279*** (.0487) -.128** (.0596) -.1394** (.0664) -.0773 (.0675) -.0212 (.0673)

Controls Yes Yes Yes Yes Yes
Mean 7.821 13.13 16.54 16.9 15.39
N 47647 47671 47714 47685 47688

The main entries in all columns report the coefficients on time-fixed effect for the month indicated in the row
heading estimated from equation (2) using OLS based on the sample indicated in column heading. All columns
include household characteristics included for the even-numbered columns in Table 2. The row with “Mean”
heading reports the average household real expenditures on tobacco in the sample indicated in the column
heading. White-Huber standard errors are in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1
Source: Authors’ calculations from Household Income & Expenditure Survey
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U.S. Mortgage Markets and Institutions and Their Relevance for Korea

Working
Paper

03-01 Sang-Moon Hahm Transmission of Stock Returns and Volatility: the Case of Korea

Working
Paper

03-02 Yoon Ha Yoo Does Evidentiary Uncertainty Induce Excessive Injurer Care?

Working
Paper

03-03 Yoon Ha Yoo Competition to Enter a Better School and Private Tutoring

Working
Paper

03-04
Sunwoong Kim

Ju-Ho Lee
Hierarchy and Market Competition in South Korea's Higher Education Sector

Working
Paper

03-05 Chul Chung Factor Content of Trade: Nonhomothetic Preferences and "Missing Trade"

Working
Paper

03-06 Hun Joo Park RECASTING KOREAN DIRIGISME

Working
Paper

03-07
Taejong Kim

Ju-Ho Lee
Young Lee

Mixing versus  Sorting in Schooling:
Evidence from the Equalization Policy in South Korea

Working
Paper

03-08 Naohito Abe
Managerial Incentive Mechanisms and Turnover of Company Presidents and Directors

in Japan

Working
Paper

03-09
Naohito Abe
Noel Gaston

Katsuyuki Kubo

EXECUTIVE PAY IN JAPAN: THE ROLE OF BANK-APPOINTED MONITORS
AND THE MAIN BANK RELATIONSHIP

Working
Paper

03-10 Chai-On Lee Foreign Exchange Rates Determination in the light of Marx's Labor-Value Theory

Working
Paper

03-11 Taejong Kim Political Economy and Population Growth in Early Modern Japan

Working
Paper

03-12

Il-Horn Hann
Kai-Lung Hui
Tom S. Lee
I.P.L. Png

Direct Marketing: Privacy and Competition

Working
Paper

03-13 Marcus Noland RELIGION, CULTURE, AND ECONOMIC PERFORMANCE

Working
Paper

04-01
Takao Kato

Woochan Kim
Ju Ho Lee

EXECUTIVE COMPENSATION AND FIRM PERFORMANCE IN KOREA

Working
Paper

04-02 Kyoung-Dong Kim Korean Modernization Revisited: An Alternative View from the Other Side of History
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Working
Paper

04-03 Lee Seok Hwang Ultimate Ownership, Income Management, and Legal and Extra-Legal Institutions

Working
Paper

04-04 Dongsoo Kang
Key Success Factors in the Revitalization of Distressed Firms:

A Case of the Korean Corporate Workouts

Working
Paper

04-05
Il Chong Nam
Woochan Kim

Corporate Governance of Newly Privatized Firms:
The Remaining Issues in Korea

Working
Paper

04-06
Hee Soo Chung
Jeong Ho Kim
Hyuk Il Kwon

Housing Speculation and Housing Price Bubble in Korea

Working
Paper

04-07 Yoon-Ha Yoo Uncertainty and Negligence Rules

Working
Paper

04-08 Young Ki Lee Pension and Retirement Fund Management

Working
Paper

04-09
Wooheon Rhee

Tack Yun
Implications of Quasi-Geometric Discountingon the Observable Sharp e Ratio

Working
Paper

04-10 Seung-Joo Lee Growth Strategy: A Conceptual Framework

Working
Paper

04-11
Boon-Young Lee

Seung-Joo Lee
Case Study of Samsung’s Mobile Phone Business

Working
Paper

04-12
Sung Yeung Kwack

Young Sun Lee
What Determines Saving Rate in Korea?: the Role of Demography

Working
Paper

04-13 Ki-Eun Rhee Collusion in Repeated Auctions with Externalities

Working
Paper

04-14
Jaeun Shin

Sangho Moon
IMPACT OF DUAL ELIGIBILITY ON HEALTHCARE USE BY MEDICARE

BENEFICIARIES

Working
Paper

04-15
Hun Joo Park

Yeun-Sook Park
Riding into the Sunset: The Political Economy of Bicycles as a Declining Industry in

Korea

Working
Paper

04-16
Woochan Kim
Hasung Jang

Bernard S. Black
Predicting Firm's Corporate Governance Choices: Evidence from Korea

Working
Paper

04-17 Tae Hee Choi Characteristics of Firms that Persistently Meet or Beat Analysts' Forecasts

Working
Paper

04-18
Taejong Kim
Yoichi Okita

Is There a Premium for Elite College Education:
Evidence from a Natural Experiment in Japan

Working
Paper

04-19
Leonard K. Cheng

Jae Nahm
Product Boundary, Vertical Competition, and the Double Mark-up Problem

Working
Paper

04-20
Woochan Kim
Young-Jae Lim
Taeyoon Sung

What Determines the Ownership Structure of Business Conglomerates?:
On the Cash Flow Rights of Korea’s Chaebol

Working
Paper

04-21 Taejong Kim Shadow Education: School Quality and Demand for Private Tutoring in Korea

Working
Paper

04-22
Ki-Eun Rhee

Raphael Thomadsen
Costly Collusion in Differentiated Industries

Working
Paper

04-23
Jaeun Shin

Sangho Moon
HMO plans, Self-selection, and Utilization of Health Care Services

Working
Paper

04-24 Yoon-Ha Yoo Risk Aversion and Incentive to Abide By Legal Rules

Working
Paper

04-25 Ji Hong Kim Speculative Attack and Korean Exchange Rate Regime

Working
Paper

05-01
Woochan Kim
Taeyoon Sung

What Makes Firms Manage FX Risk? : Evidence from an Emerging Market

Working
Paper

05-02
Janghyuk Lee

Laoucine Kerbache
Internet Media Planning: An Optimization Model

Working
Paper

05-03 Kun-Ho Lee Risk in the Credit Card Industry When Consumer Types are Not Observable

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
You may get additional copy of the documents by downloading it using the Acrobat Reader.



Working Paper Series

Category Serial # Author Title

Working
Paper

05-04 Kyong-Dong KIM Why Korea Is So Prone To Conflict: An Alternative Sociological Analysis

Working
Paper

05-05 Dukgeun AHN Why Should Non-actionable Subsidy Be Non-actionable?

Working
Paper

05-06 Seung-Joo LEE Case Study of L’Oréal: Innovation and Growth Strategy

Working
Paper

05-07 Seung-Joo LEE Case Study of BMW: The Ultimate Driving Machine

Working
Paper

05-08 Taejong KIM Do School Ties Matter? Evidence from the Promotion of Public Prosecutors in Korea

Working
Paper

05-09 Hun Joo PARK
Paradigms and Fallacies:

Rethinking Northeast Asian Security

Working
Paper

05-10
WOOCHAN KIM
TAEYOON SUNG

What Makes Group-Affiliated Firms Go Public?

Working
Paper

05-11

BERNARD S. BLACK
WOOCHAN KIM
HASUNG JANG

KYUNG-SUH PARK

Does Corporate Governance Predict Firms' Market Values?
Time Series Evidence from Korea

Working
Paper

05-12 Kun-Ho Lee
Estimating Probability of Default For the Foundation IRB Approach In Countries That

Had Experienced Extreme Credit Crises

Working
Paper

05-13 Ji-Hong KIM Optimal Policy Response To Speculative Attack

Working
Paper

05-14
Kwon Jung

Boon Young Lee
Coupon Redemption Behaviors among Korean Consumers: Effects of Distribution
Method, Face Value, and Benefits on Coupon Redemption Rates in Service Sector

Working
Paper

06-01
Kee-Hong Bae
Seung-Bo Kim
Woochan Kim

Family Control and Expropriation of Not-for-Profit Organizations:
Evidence from Korean Private Universities

Working
Paper

06-02 Jaeun Shin
How Good is Korean Health Care?

An International Comparison of Health Care Systems

Working
Paper

06-03 Tae Hee Choi Timeliness of Asset Write-offs

Working
Paper

06-04 Jin PARK
Conflict Resolution Case Study:

The National Education Information System (NEIS)

Working
Paper

06-05 YuSang CHANG
DYNAMIC COMPETITIVE PARADIGM OF MANAGING MOVING TARGETS;

IMPLICATIONS FOR KOREAN INDUSTY

Working
Paper

06-06 Jin PARK A Tale of Two Government Reforms in Korea

Working
Paper

06-07 Ilho YOO Fiscal Balance Forecast of Cambodia 2007-2011

Working
Paper

06-08 Ilho YOO PAYG pension in a small open economy

Working
Paper

06-09
Kwon JUNG
Clement LIM

IMPULSE BUYING BEHAVIORS ON THE INTERNET

Working
Paper

06-10 Joong H. HAN Liquidation Value and Debt Availability: An Empirical Investigation

Working
Paper

06-11
Brandon Julio, Woojin Kim

Michael S. Weisbach
Uses of Funds and the Sources of Financing:

Corporate Investment and Debt Contract Design

Working
Paper

06-12 Hun Joo Park
Toward People-centered Development:
A Reflection on the Korean Experience

Working
Paper

06-13 Hun Joo Park The Perspective of Small Business in South Korea

Working
Paper

06-14 Younguck KANG Collective Experience and Civil Society in Governance

Working
Paper

06-15 Dong-Young KIM
The Roles of Government Officials as Policy Entrepreneurs

in Consensus Building Process
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Working
Paper

06-16 Ji Hong KIM Military Service : draft or recruit

Working
Paper

06-17 Ji Hong KIM Korea-US FTA

Working
Paper

06-18 Ki-Eun RHEE Reevaluating Merger Guidelines for the New Economy

Working
Paper

06-19
Taejong KIM
Ji-Hong KIM
Insook LEE

Economic Assimilation of North Korean Refugees in South Korea: Survey Evidence

Working
Paper

06-20 Seong Ho CHO
ON THE STOCK RETURN METHOD TO DETERMINING INDUSTRY

SUBSTRUCTURE: AIRLINE, BANKING, AND OIL INDUSTRIES

Working
Paper

06-21 Seong Ho CHO
DETECTING INDUSTRY SUBSTRUCTURE:

- Case of Banking, Steel and Pharmaceutical Industries-

Working
Paper

06-22 Tae Hee Choi
Ethical Commitment, Corporate Financial Factors: A Survey Study of Korean

Companies

Working
Paper

06-23 Tae Hee Choi Aggregation, Uncertainty, and Discriminant Analysis

Working
Paper

07-01
Jin PARK

Seung-Ho JUNG
Ten Years of Economic Knowledge Cooperation

with North Korea: Trends and Strategies

Working
Paper

07-02
BERNARD S. BLACK

WOOCHAN KIM
The Effect of Board Structure on Firm Value in an Emerging Market:

IV, DiD, and Time Series Evidence from Korea

Working
Paper

07-03 Jong Bum KIM
FTA Trade in Goods Agreements:

‘Entrenching’ the benefits of reciprocal tariff concessions

Working
Paper

07-04 Ki-Eun Rhee Price Effects of Entries

Working
Paper

07-05 Tae H. Choi Economic Crises and the Evolution of Business Ethics in Japan and Korea

Working
Paper

07-06
Kwon JUNG
Leslie TEY

Extending the Fit Hypothesis in Brand Extensions:
Effects of Situational Involvement, Consumer Innovativeness and Extension Incongruity

on Evaluation of Brand Extensions

Working
Paper

07-07 Younguck KANG
Identifying the Potential Influences on Income Inequality Changes in Korea – Income

Factor Source Analysis

Working
Paper

07-08
WOOCHAN KIM
TAEYOON SUNG
SHANG-JIN WEI

Home-country Ownership Structure of Foreign Institutional Investors and Control-
Ownership Disparity in Emerging Markets

Working
Paper

07-09 Ilho YOO The Marginal Effective Tax Rates in Korea for 45 Years : 1960-2004

Working
Paper

07-10 Jin PARK Crisis Management for Emergency in North Korea

Working
Paper

07-11 Ji Hong KIM Three Cases of Foreign Investment in Korean Banks

Working
Paper

07-12 Jong Bum Kim Territoriality Principle under Preferential Rules of Origin

Working
Paper

07-13 Seong Ho CHO
THE EFFECT OF TARGET OWNERSHIP STRUCTURE ON THE TAKEOVER

PREMIUM IN OWNER-MANAGER DOMINANT ACQUISITIONS: EVIDENCE
FROM KOREAN CASES

Working
Paper

07-14
Seong Ho CHO
Bill McKelvey

Determining Industry Substructure: A Stock Return Approach

Working
Paper

07-15 Dong-Young KIM Enhancing BATNA Analysis in Korean Public Disputes

Working
Paper

07-16 Dong-Young KIM
The Use of Integrated Assessment to Support Multi-Stakeholder negotiations for

Complex Environmental Decision-Making

Working
Paper

07-17 Yuri Mansury
Measuring the Impact of a Catastrophic Event: Integrating Geographic Information

System with Social Accounting Matrix
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Working
Paper

07-18 Yuri Mansury
Promoting Inter-Regional Cooperation between Israel and Palestine:

A Structural Path Analysis Approach

Working
Paper

07-19 Ilho YOO Public Finance in Korea since Economic Crisis

Working
Paper

07-20
Li GAN

Jaeun SHIN
Qi LI

Initial Wage, Human Capital and Post Wage Differentials

Working
Paper

07-21 Jin PARK
Public Entity Reform during the Roh Administration:

Analysis through Best Practices

Working
Paper

07-22 Tae Hee Choi The Equity Premium Puzzle: An Empirical Investigation of Korean Stock Market

Working
Paper

07-23 Joong H. HAN The Dynamic Structure of CEO Compensation: An Empirical Study

Working
Paper

07-24 Ki-Eun RHEE Endogenous Switching Costs in the Face of Poaching

Working
Paper

08-01
Sun LEE

Kwon JUNG
Effects of Price Comparison Site on Price and Value Perceptions in Online Purchase

Working
Paper

08-02 Ilho YOO Is Korea Moving Toward the Welfare State?: An IECI Approach

Working
Paper

08-03
Ilho YOO

Inhyouk KOO
DO CHILDREN SUPPORT THEIR PARENTS' APPLICATION FOR THE REVERSE

MORTGAGE?: A KOREAN CASE

Working
Paper

08-04 Seong-Ho CHO Raising Seoul’s Global Competitiveness: Developing Key Performance Indicators

Working
Paper

08-05 Jin PARK A Critical Review for Best Practices of Public Entities in Korea

Working
Paper

08-06 Seong-Ho CHO How to Value a Private Company? -Case of Miele Korea-

Working
Paper

08-07 Yoon Ha Yoo The East Asian Miracle: Export-led or Investment-led?

Working
Paper

08-08 Man Cho Subprime Mortgage Market: Rise, Fall, and Lessons for Korea

Working
Paper

08-09
Woochan KIM
Woojin KIM

Kap-sok KWON
Value of shareholder activism: evidence from the switchers

Working
Paper

08-10 Kun-Ho Lee Risk Management in Korean Financial Institutions: Ten Years after the Financial Crisis

Working
Paper

08-11 Jong Bum KIM
Korea’s Institutional Framework for FTA Negotiations and Administration: Tariffs and

Rules of Origin

Working
Paper

08-12 Yu Sang CHANG
Strategy, Structure, and Channel of Industrial Service Leaders:

A Flow Chart Analysis of the Expanded Value Chain

Working
Paper

08-13 Younguck KANG Sensitivity Analysis of Equivalency Scale in Income Inequality Studies

Working
Paper

08-14 Younguck KANG Case Study: Adaptive Implementation of the Five-Year Economic Development Plans

Working
Paper

08-15 Joong H. HAN
Is Lending by Banks and Non-banks Different? Evidence from Small Business

Financing

Working
Paper

08-16 Joong H. HAN Checking Accounts and Bank Lending

Working
Paper

08-17 Seongwuk MOON
How Does the Management of Research Impact the Disclosure of Knowledge? Evidence

from Scientific Publications and Patenting Behavior

Working
Paper

08-18 Jungho YOO
How Korea’s Rapid Export Expansion Began in the 1960s:

The Role of Foreign Exchange Rate
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Working
Paper

08-19

BERNARD S. BLACK
WOOCHAN KIM
HASUNG JANG

KYUNG SUH PARK

How Corporate Governance Affects Firm Value: Evidence on Channels from Korea

Working
Paper

08-20 Tae Hee CHOI
Meeting or Beating Analysts' Forecasts: Empirical Evidence of Firms' Characteristics,

Persistence Patterns and Post-scandal Changes

Working
Paper

08-21 Jaeun SHIN
Understanding the Role of Private Health Insurance in the Universal Coverage System:

Macro and Micro Evidence

Working
Paper

08-22 Jin PARK Indonesian Bureaucracy Reform: Lessons from Korea

Working
Paper

08-23 Joon-Kyung KIM Recent Changes in Korean Households' Indebtedness and Debt Service Capacity

Working
Paper

08-24 Yuri Mansury
What Do We Know about the Geographic Pattern of Growth across Cities and Regions

in South Korea?

Working
Paper

08-25
Yuri Mansury &
Jae Kyun Shin

Why Do Megacities Coexist with Small Towns? Historical Dependence in the Evolution
of Urban Systems

Working
Paper

08-26 Jinsoo LEE When Business Groups Employ Analysts: Are They Biased?

Working
Paper

08-27
Cheol S. EUN

Jinsoo LEE
Mean-Variance Convergence Around the World

Working
Paper

08-28 Seongwuk MOON
How Does Job Design Affect Productivity and Earnings?

Implications of the Organization of Production

Working
Paper

08-29 Jaeun SHIN Smoking, Time Preference and Educational Outcomes

Working
Paper

08-30 Dong Young KIM
Reap the Benefits of the Latecomer:

From the story of a political, cultural, and social movement of ADR in US

Working
Paper

08-31 Ji Hong KIM Economic Crisis Management in Korea: 1998 & 2008

Working
Paper

08-32 Dong-Young KIM
Civility or Creativity?: Application of Dispute Systems Design (DSD) to Korean Public

Controversies on Waste Incinerators

Working
Paper

08-33 Ki-Eun RHEE Welfare Effects of Behavior-Based Price Discrimination

Working
Paper

08-34 Ji Hong KIM State Owned Enterprise Reform

Working
Paper

09-01 Yu Sang CHANG Making Strategic Short-term Cost Estimation by Annualized Experience Curve

Working
Paper

09-02 Dong Young KIM
When Conflict Management is Institutionalized:

A Review of the Executive Order 19886 and government practice

Working
Paper

09-03 Man Cho
Managing Mortgage Credit Risk:

What went wrong with the subprime and Alt-A markets?

Working
Paper

09-04 Tae H. Choi Business Ethics, Cost of Capital, and Valuation

Working
Paper

09-05
Woochan KIM
Woojin KIM

Hyung-Seok KIM
What makes firms issue death spirals? A control enhancing story

Working
Paper

09-06
Yu Sang CHANG
Seung Jin BAEK

Limit to Improvement: Myth or Reality? Empirical Analysis of Historical Improvement
on Three Technologies Influential in the Evolution of Civilization

Working
Paper

09-07 Ji Hong KIM G20: Global Imbalance and Financial Crisis

Working
Paper

09-08 Ji Hong KIM National Competitiveness in the Globalized Era

Working
Paper

09-09
Hao Jiang

Woochan Kim
Ramesh K. S. Rao

Contract Heterogeneity, Operating Shortfalls, and Corporate Cash Holdings
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Working
Paper

09-10 Man CHO Home Price Cycles: A Tale of Two Countries

Working
Paper

09-11 Dongcul CHO The Republic of Korea’s Economy in the Swirl of Global Crisis

Working
Paper

09-12 Dongcul CHO House Prices in ASEAN+3: Recent Trends and Inter-Dependence

Working
Paper

09-13
Seung-Joo LEE
Eun-Hyung LEE

Case Study of POSCO -
Analysis of its Growth Strategy and Key Success Factors

Working
Paper

09-14
Woochan KIM
Taeyoon SUNG
Shang-Jin WEI

The Value of Foreign Blockholder Activism:
Which Home Country Governance Characteristics Matter?

Working
Paper

09-15 Joon-Kyung KIM Post-Crisis Corporate Reform and Internal Capital Markets in Chaebols

Working
Paper

09-16 Jin PARK Lessons from SOE Management and Privatization in Korea

Working
Paper

09-17 Tae Hee CHOI Implied Cost of Equity Capital, Firm Valuation, and Firm Characteristics

Working
Paper

09-18 Kwon JUNG
Are Entrepreneurs and Managers Different?

Values and Ethical Perceptions of Entrepreneurs and Managers

Working
Paper

09-19 Seongwuk MOON When Does a Firm Seek External Knowledge? Limitations of External Knowledge

Working
Paper

09-20 Seongwuk MOON Earnings Inequality within a Firm: Evidence from a Korean Insurance Company

Working
Paper

09-21 Jaeun SHIN Health Care Reforms in South Korea: What Consequences in Financing?

Working
Paper

09-22 Younguck KANG
Demand Analysis of Public Education: A Quest for New Public Education System for

Next Generation

Working
Paper

09-23
Seong-Ho CHO

Jinsoo LEE
Valuation and Underpricing of IPOs in Korea

Working
Paper

09-24 Seong-Ho CHO Kumho Asiana’s LBO Takeover on Korea Express

Working
Paper

10-01
Yun-Yeong KIM

Jinsoo LEE
Identification of Momentum and Disposition Effects Through Asset Return Volatility

Working
Paper

10-02 Kwon JUNG
Four Faces of Silver Consumers:

A Typology, Their Aspirations, and Life Satisfaction of Older Korean Consumers

Working
Paper

10-03
Jinsoo LEE

Seongwuk MOON
Corporate Governance and

International Portfolio Investment in Equities

Working
Paper

10-04 Jinsoo LEE Global Convergence in Tobin’s Q Ratios

Working
Paper

10-05 Seongwuk MOON
Competition, Capability Buildup and Innovation: The Role of Exogenous Intra-firm

Revenue Sharing

Working
Paper

10-06 Kwon JUNG Credit Card Usage Behaviors among Elderly Korean Consumers

Working
Paper

10-07
Yu-Sang CHANG

Jinsoo LEE
Forecasting Road Fatalities by the Use of Kinked Experience Curve

Working
Paper

10-08 Man CHO Securitization and Asset Price Cycle: Causality and Post-Crisis Policy Reform

Working
Paper

10-09
Man CHO
Insik MIN

Asset Market Correlation and Stress Testing: Cases for Housing and Stock Markets

Working
Paper

10-10
Yu-Sang CHANG

Jinsoo LEE
Is Forecasting Future Suicide Rates Possible?

- Application of the Experience Curve -

Working
Paper

10-11 Seongwuk MOON
What Determines the Openness of Korean Manufacturing Firms to External

Knowledge?
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Working
Paper

10-12
Joong Ho HAN

Kwangwoo PARK
George PENNACCHI

Corporate Taxes and Securitization

Working
Paper

10-13 Younguck KANG Housing Policy of Korea: Old Paradigm, New Approach

Working
Paper

10-14 Il Chong NAM A Proposal to Reform the Korean CBP Market

Working
Paper

10-15 Younguck KANG
Balanced Regional Growth Strategy based on the Economies of Agglomeration:

the Other Side of Story

Working
Paper

10-16 Joong Ho HAN CEO Equity versus Inside Debt Holdings and Private Debt Contracting

Working
Paper

11-01
Yeon-Koo CHE

Rajiv SETHI
Economic Consequences of Speculative Side Bets:

The Case of Naked Credit Default Swaps

Working
Paper

11-02
Tae Hee CHOI

Martina SIPKOVA
Business Ethics in the Czech Republic

Working
Paper

11-03
Sunwoo HWANG

Woochan KIM
Anti-Takeover Charter Amendments and Managerial Entrenchment: Evidence from

Korea

Working
Paper

11-04
Yu Sang CHANG

Jinsoo LEE
Yun Seok JUNG

The Speed and Impact of a New Technology Diffusion in Organ Transplantation:
A Case Study Approach

Working
Paper

11-05
Jin PARK
Jiwon LEE

The Direction of Inter-Korean Cooperation Fund
Based on ODA Standard

Working
Paper

11-06 Woochan KIM Korea Investment Corporation: Its Origin and Evolution

Working
Paper

11-07 Seung-Joo LEE
Dynamic Capabilities at Samsung Electronics:

Analysis of its Growth Strategy in Semiconductors

Working
Paper

11-08 Joong Ho HAN Deposit Insurance and Industrial Volatility

Working
Paper

11-09 Dong-Young KIM
Transformation from Conflict to Collaboration through Multistakeholder Process:

Shihwa Sustainable Development Committee in Korea

Working
Paper

11-10 Seongwuk MOON
How will Openness to External Knowledge Impact Service Innovation? Evidence from

Korean Service Sector

Working
Paper

11-11 Jin PARK
Korea’s Technical Assistance for Better Governance:

A Case Study in Indonesia

Working
Paper

12-01 Seongwuk MOON
How Did Korea Catch Up with Developed Countries in DRAM Industry? The Role of

Public Sector in Demand Creation: PART 1

Working
Paper

12-02
Yong S. Lee

Young U. Kang
Hun J Park

The Workplace Ethics of Public Servants in Developing Countries

Working
Paper

12-03 Ji-Hong KIM Deposit Insurance System in Korea and Reform

Working
Paper

12-04
Yu Sang Chang

Jinsoo Lee
Yun Seok Jung

Technology Improvement Rates of Knowledge Industries following Moore’s Law?
-An Empirical Study of Microprocessor, Mobile Cellular, and Genome Sequencing

Technologies-

Working
Paper

12-05 Man Cho Contagious Real Estate Cycles: Causes, Consequences, and Policy Implications

Working
Paper

12-06
Younguck KANG
Dhani Setvawan

INTERGOVERNMENTAL TRANSFER AND THE FLYPAPER EFFECT
– Evidence from Municipalities/Regencies in Indonesia –

Working
Paper

12-07 Younguck KANG
Civil Petitions and Appeals in Korea

: Investigating Rhetoric and Institutional settings

Working
Paper

12-08
Yu Sang Chang

Jinsoo Lee
Alternative Projection of the World Energy Consumption

-in Comparison with the 2010 International Energy Outlook

Working
Paper

12-09 Hyeok Jeong The Price of Experience
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Working
Paper

12-10 Hyeok Jeong Complementarity and Transition to Modern Economic Growth

Working
Paper

13-01
Yu Sang CHANG

Jinsoo LEE
Hyuk Ju KWON

When Will the Millennium Development Goal on Infant Mortality Rate Be Realized?
- Projections for 21 OECD Countries through 2050-

Working
Paper

13-02 Yoon-Ha Yoo
Stronger Property Rights Enforcement Does Not Hurt Social Welfare

-A Comment on Gonzalez’ “Effective Property Rights, Conflict and Growth (JET,
2007)”-

Working
Paper

13-03
Yu Sang CHANG
Changyong CHOI

Will the Stop TB Partnership Targets on TB Control be Realized on Schedule?
- Projection of Future Incidence, Prevalence and Death Rates -

Working
Paper

13-04
Yu Sang CHANG
Changyong CHOI

Can We Predict Long-Term Future Crime Rates?
– Projection of Crime Rates through 2030 for Individual States in the U.S. –

Working
Paper

13-05 Chrysostomos Tabakis Free-Trade Areas and Special Protection

Working
Paper

13-06 Hyeok Jeong Dynamics of Firms and Trade in General Equilibrium

Working
Paper

13-07 Hyeok Jeong Testing Solow's Implications on the Effective Development Policy

Working
Paper

13-08 Jaeun SHIN Long-Term Care Insurance and Health Care Financing in South Korea

Working
Paper

13-09 Ilchong Nam
Investment Incentives for Nuclear Generators and Competition in the Electricity Market

of Korea

Working
Paper

13-10 Ilchong Nam Market Structure of the Nuclear Power Industry in Korea and Incentives of Major Firms

Working
Paper

13-11 Ji Hong KIM Global Imbalances

Working
Paper

14-01 Woochan KIM When Heirs Become Major Shareholders

Working
Paper

14-02 Chrysostomos Tabakis Antidumping Echoing

Working
Paper

14-03 Ju Ho Lee
Is Korea Number One in Human Capital Accumulation?:

Education Bubble Formation and its Labor Market Evidence

Working
Paper

14-04 Chrysostomos Tabakis Regionalism and Con ict: Peace Creation and Peace Diversion

Working
Paper

14-05 Ju Ho Lee
Making Education Reform Happen:

Removal of Education Bubble through Education Diversification

Working
Paper

14-06 Sung Joon Paik
Pre-employment VET Investment Strategy in Developing Countries

- Based on the Experiences of Korea -

Working
Paper

14-07
Ju Ho Lee

Josh Sung-Chang Ryoo
Sam-Ho Lee

From Multiple Choices to Performance Assessment:
Theory, Practice, and Strategy

Working
Paper

14-08 Sung Joon Paik
Changes in the effect of education on the earnings differentials between men and women

in Korea (1990-2010)

Working
Paper

14-09 Shun Wang
Social Capital and Rotating Labor Associations:

Evidence from China

Working
Paper

14-10 Hun Joo Park
Recasting the North Korean Problem:

Towards Critically Rethinking about the Perennial Crisis of the Amoral Family State
and How to Resolve It

Working
Paper

14-11 Yooncheong Cho  Justice, Dissatisfaction, and Public Confidence in the E-Governance)

Working
Paper

14-12 Shun Wang The Long-Term Consequences of Family Class Origins in Urban China

Working
Paper

14-13 Jisun Baek Effect of High-speed Train Introduction on Consumer Welfare

Working
Paper

14-14 Jisun Baek Effect of High Speed Trains on Passenger Travel: Evidence from Korea

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
You may get additional copy of the documents by downloading it using the Acrobat Reader.



Working Paper Series

Category Serial # Author Title

Working
Paper

15-01 Tae-Hee Choi Governance and Business Ethics - An International Analysis

Working
Paper

15-02 Jisun Baek
The Impact of Improved Passenger Transport System on Manufacturing Plant

Productivity

Working
Paper

15-03 Shun Wang
The Unintended Long-term Consequences of Mao’s Mass Send-Down Movement:

Marriage, Social Network, and Happiness

Working
Paper

15-04 Changyong Choi
Information and Communication Technology and the Authoritarian Regime:

A Case Study of North Korea

Working
Paper

15-05
Wonhyuk Lim

William P. Mako
AIIB Business Strategy Decisions:

 What Can It Do Differently to Make a Difference?

Working
Paper

15-06

Ju-Ho Lee
Kiwan Kim

Song-Chang Hong
JeeHee Yoon

Can Bureaucrats Stimulate High-Risk High-Payoff Research?

Working
Paper

15-07 Seulki Choi Geographical Proximity with Elderly Parents of Korean Married Women in 30-40s

Working
Paper

15-08 Taejun Lee
An Analysis of Retirement Financial Service Providers' Approach to Using Websites to

Augment Consumer Financial Acumen

Working
Paper

15-09 Sung Joon Paik Education and Inclusive Growth – Korean Experience

Working
Paper

15-10 Sung Joon Paik Policies to Attract High Quality Foreign Students into Korea

Working
Paper

15-11
Changyong Choi

June Mi Kang
한·중 ODA 전략 비교 분석: 지식공유사업(KSP) 사례연구

Working
Paper

15-12
WooRam Park

Jisun Baek
Firm’s Employment Adjustment in Response to Labor Regulation

Working
Paper

15-13
Jisun Baek

WooRam Park
Higher Education, Productivity Revelation and Performance Pay Jobs

Working
Paper

15-14 Sung Joon Paik 고급 두뇌인력 네트워크 구축ㆍ활용 정책 - 국제 사례 분석

Working
Paper

15-15
Sunme Lee

Yooncheong Cho
Exploring Utility, Attitude, Intention to Use, Satisfaction, and Loyalty in B2C/P2P Car-

Sharing Economy

Working
Paper

15-16 Chrysostomos Tabakis Endogenous Sequencing of Tariff Decisions

Working
Paper

15-17 Tae Hee Choi Business Ethics - Evidence from Korea

Working
Paper

16-01
Hyeok Jeong

Ju-Ho Lee
Korea’s Age-Skill Profile from PIAAC: Features and Puzzles

Working
Paper

16-02

M. Jae Moon
Ju-Ho Lee
Jin Park

Jieun Chung
Jung Hee Choi

Skills and Wages of Public Employees
Investigating Korean Bureaucracy through PIAAC

Working
Paper

16-03 Taejun Lee
The Role of Psychological Processing and Government-Public Relationship in

Managing the Public’s Communicative Actions of Problem-Solving

Working
Paper

16-04
Shun Wang
Wenia Zhou

Do Siblings Make Us Happy?

Working
Paper

16-05

Junghee Choi
Booyuel Kim

Ju-Ho Lee
Yoonsoo Park

The Impact of Project-Based Learning on Teacher Self-efficacy

Working
Paper

16-06
Hun Joo Park
In Wan Cho

Glocalization, Brain Circulation, and Networks: Towards A Fresh Conceptual
Framework for Open Human Resource Development System in South Korea

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
You may get additional copy of the documents by downloading it using the Acrobat Reader.



Working Paper Series

Category Serial # Author Title

Working
Paper

16-07
Changyong Choi
Balazs Szalontai

Economic Reform and Export-Oriented Industrialization: An Applicable Model for
LDCs?

Working
Paper

16-08

Jaehyun Jung
Booyuel Kim

Hyuncheol Bryant Kim
Cristian Pop-Eleches

Long-term Effects of Male Circumcision on Risky Sexual Behaviors and STD
Infections: vidence from Malawian Schools

Working
Paper

16-09 Ilchong Nam
Collusion in a telecom market in which the entrant raises the price in return for a

discount in interconnection charges by the incumbent

Working
Paper

16-10 Ji Hong Kim New Direction of Industrial Policy in Korea

Working
Paper

16-11
Ju-Ho Lee

Ho-Young Oh
Sang Hoon Jee

An Empirical Analysis on the Geography of Korea’s High-Tech Jobs and Start-Ups

Working
Paper

16-12 Shun Wang Business Cycles, Political Connectedness, and Firm Performance in China

Working
Paper

16-13 Seulki Choi
A Study on the Korean Family Structure through Daegu Family Registry 1681~1876;

Pre-modern Nuclear Family Theory revisited

Working
Paper

16-14 Siwook Lee International Trade and Within-sector Wage Inequality: the Case of South Korea

Working
Paper

16-15
Dawoon Jung
Booyuel Kim

Hyuncheol Kim
The effect of health facility births on newborn mortality in Malawi and Ethiopia

Working
Paper

16-16
Booyuel Kim

Hyuncheol Kim
Cristian Pop-Eleches

Peer Effects in the Demand for Male Circumcision

Working
Paper

16-17
Jisun Baek

WooRam Park
How Does the Impact of Tobacco Control Policies Change Over Time?: Evidence from

South Korea

* The above papers are available at KDI School Website  <http://www.kdischool.ac.kr/new/eng/faculty/working.jsp>.
You may get additional copy of the documents by downloading it using the Acrobat Reader.


