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1. INTRODUCTION

Over the last several years, while small non-franchise bakeries have faced
increasing operational difficulties due to financial constraints, the corporate fran-
chise bakery industry has increased its market share based on its financial strength
and marketing. The sales of franchise bakeries rose from 962.1 billion won in
2007 to 3.603 trillion won in 2016, and the market share of franchise bakeries
in the bakery industry has risen from 40% to 60% over the same period. The
number of franchise bakeries has also increased significantly. Between 2007
and 2016, Paris Baguette, which has the largest market share in the industry, ex-
panded its number of franchisees from 1,350 to 3,420. Tous Les Jours, which has
the second largest market share after Paris Baguette, also increased its number
of franchisees from 886 to 1,323 over the same period.1

The Korea Bakers Association, which has owners of bakeries as its mem-
bers, claims that the rapid increase in the number of large bakery franchises has
uprooted existing confectionery technicians. According to the association’s es-
timate, the number of small bakeries dropped sharply from 18,000 in the early
2000s to 5,000 by 2011. The association has claimed that the struggles faced
by small bakeries were primarily due to excessive encroachment of franchise
bakeries into small business districts, and it has therefore urged that the bakery
market should be designated as a suitable business for small- and medium-sized
enterprises (SMEs). Taking the association’ claim into consideration, Korea
Commission for Corporate Partnership (KCCP) selected the bakery industry as a
suitable business for SMEs in 2013 to protect small bakeries. As a result, KCCP
advised corporate franchise bakeries to refrain from expanding their businesses.
Specifically, franchise and in-store bakeries larger than SMEs were allowed to
open new franchises representing within 2% of the number of existing stores
each year. They were also restricted from opening new franchisees within 500m
of small bakeries. The bakery industry was again designated as a suitable busi-
ness for SMEs in 2016, thus limiting large corporations from entering the market
until 2019. Since the expiration of the designation, large franchises have signed
an agreement with the Korea Bakers Association and operated under the same
restrictions as when the bakery industry was designated as a suitable business

1Korea Agro-Fisheries & Food Trade Corporation (2011). A Survey on the Mar-
ket Status of Processed Food Segmentation: Bakery Market (11-1541000-000745-01).
https://www.at.or.kr/home/apko000000/index.action
Korea Agro-Fisheries & Food Trade Corporation (2018). A Survey on the Mar-
ket Status of Processed Food Segmentation: Bakery Market (11-1543000-002285-01).
https://www.at.or.kr/home/apko000000/index.action
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for SMEs.

However, there are questions regarding the effectiveness of the designation of
SMEs in terms of protecting non-franchised bakeries against franchised bakeries.
The distance restriction guidelines are particularly controversial because even
the regulators could not provide a clear basis for calculating the distance limit of
500m. If the distance limit were too large, then more bakeries could come in and
compete, but their entries would have been blocked. Meanwhile, if the distance
limit were too small, then the policy would fail to achieve its goal of protecting
small bakeries.

This paper discusses the validity of designating the bakery industry as a suit-
able business for SMEs and the suitability of the 500m store distance limits.
With its particular focus on distance restriction guidelines, this paper aims to de-
termine whether large franchise bakeries have a significant effect on the closure
of nearby bakeries. Specifically, this paper analyzes the effect of the entrance of
a large franchise bakery on the closure of a neighboring rival bakery depending
on the distance between two. This paper considers the characteristics of bak-
eries and commercial districts from two sources: food sanitation establishments
in Seoul and Seoul’s side street trade areas (SSTA) data. To control for the dif-
fering business environments for each bakery, we only use the bakeries that were
on the SSTA between 2015 and 2019. The final data includes 1078 bakeries
that were either closed between 2015 and 2019 or open until 2019. For business
district level controls, 120 covariates including floating population, working pop-
ulation, and price of an apartment are used to control for environment effects on
the survival of a bakery.

To accurately determine the closure rate of non-franchised bakeries, the se-
lection of covariates is an important part of addressing the issues related to the
large dimensional modeling. Including all covariates may result in overfitting of
the data even if there are no large dimensionality problems. However, excluding
relevant covariates that affect the survival of a bakery and the number of nearby
competitors can generate an omitted variable bias. Hence, regularization of the
model to avoid overfitting problems and the selection of relevant variables to pre-
vent the omitted variable biases is crucial and represents a challenging task for
correct model specification. In this paper, we employ the “double-Least Abso-
lute Shrinkage and Selection Operator (Lasso)” estimators proposed by Belloni
et al. (2014) for exogenous regressors to deal with the selection of relevant co-
variates.

Lin et al. (1998) demonstrates how the omission of variables in Cox propor-
tional hazard (PH) regression causes bias in the resulting estimates. We pose the
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problem in the framework of a Cox PH model as

λi(t|di,xi) = λ0(t)exp(diα0 + x′iθg),

where di is the variable of interest and xi is a set of control variables. The
main goal of our analysis is to conduct inference on the effect α0 based on the
correct specification of the model, including the proper selection of xi covariates
in the large dimensional model.

Belloni et al. (2014) show that a serious omitted variable bias can be detected
in the estimates of α0 with conventional post-single Lasso selection techniques.
This bias can be particularly severe when there are some control variables that
are not highly correlated with the dependent variable but are highly correlated
with di. This is mainly because single-selection procedures exclude those con-
trol variables from the model since they are selected to be useless for predicting
dependent variables, thus confounding the effect of di. The double-Lasso se-
lection technique proposed by Belloni et al. (2014) resolves this problem by
including control variables that are highly correlated with di in the model even
if they are not highly correlated with the dependent variable. Therefore, to re-
duce the potential omitted variables bias, a control variable is only omitted in the
double-Lasso selection if it correlates with neither the dependent variable nor the
variable of interest.

In this paper, we apply the post-double-Lasso techniques in the estimation
of the closure rate of non-franchise bakeries using Cox PH regression, and we
find that the closure rate of a bakery is significantly affected by the number of
franchise bakeries within 200m. However, when we limit our sample to small
and medium-sized bakeries, the estimated effect of franchise bakeries using the
same methodology becomes insignificant. These mixed results imply that the
number of franchise bakeries nearby does not significantly affect the closure of
a small or medium-sized bakery. We also address the effect of the entrance of
franchise agents with high-dimensional data, and show that the double-Lasso
selection procedure proposed by Belloni et al. (2014) can even eliminate the
omitted variable bias in the Cox PH model.

The rest of this paper is as follows. Section 2 discusses the related previous
literature and Section 3 describes the data set we use in this paper. In Section 4,
we present our main model and detail some Monte Carlo simulations. Section
5 provides an empirical analysis using our model and Section 6 presents the
conclusion.
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2. LITERATURE REVIEW

Our study is related to research focusing on the effects of the geographical
clustering of firms on the closure rates of bakeries. Many previous empirical
studies have discussed how endogeneity issues are crucial in the interpretation
of existing empirical results. As shown by Shaver and Flyer (2000)and Alcácer
(2006), smaller, less capable firms are more likely to be clustered than larger,
more capable firms, so clustering and performance may appear to have a simple
negative relationship. More recent research has largely addressed this issue using
panel data, which identifies changes in clustering levels around a focal firm. In
this field of research, endogeneity is also a substantial problem for obtaining
valid estimation results regarding the effect of the number of nearby franchise
bakeries on the closure of a bakery. Since bakeries tend to enter more attractive
commercial districts, bakeries that survive longer are more likely to be clustered
than bakers that do not survive as long. To control unobserved heterogeneity, this
paper uses high dimensional panel data for the characteristics of each business
districts and the number of nearby competitors for each quarter to avoid any
possible omitted variable biases.

Second, this paper is related to variable selection literature in that it con-
structs a model among many controls through variable selection. Out of many
model selection techniques in the literature, the most widely used techniques
are stepwise selection (Efroymson, 1966), Akaike Information Criterion (AIC)
(Akaike, 1973, 1974), Bayesian Information Criterion (BIC) (Schwarz, 1978),
Least Absolute Shrinkage and Selection Operator (Lasso) (Tibshirani, 1996),
and Adaptive Lasso (Zou, 2006). Lasso maintains a balance between larger and
smaller models, but it does not possess the oracle property (Fan and Li, 2001;
Fan and Peng, 2004). Meanwhile, Adaptive- Lasso obtains a convex objective,
thus yielding oracle estimators by using a weighted L1 penalty with weights de-
termined by an initial estimator.

This paper aims to explore several model selection criteria including Lasso,
Adaptive-Lasso, and double-Lasso for model selection among a lot of charac-
teristics for each business district and bakery. Our study applies these model
selection techniques to the Cox Proportional Hazard (PH) model to correctly se-
lect controls that affect the failure rate of a bakery.Belloni and Chernozhukov
(2013) propose a post-double-Lasso selection procedure that first uses a Lasso
regression to select covariates correlated with the outcome and then selects co-
variates correlated with the variable of interest. A final ordinary least squares
regression includes the union of two sets of covariates, thus improving the prop-
erties of the estimators. We apply this procedure to properly capture the effect of
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nearby competitors on the exit rate of non-franchise bakeries. In particular, this
paper shows how the properties of the double Lasso selection estimator are im-
proved compared to those of single selection estimators (Lasso, Adaptive-Lasso)
in the Cox PH model by referring to Lin et al. (1998).

Our paper contributes most directly to the literature aiming to assess the
effect of the entrance of franchise agents in a market on the survival of incumbent
agents. The explosive expansion in market share of franchises has continually
led to problems for other businesses and resulting controversy, but there have
been very few studies examining this. Nam (2017) showed that the number
of competitors and business-specific characteristics such as the age and size of
a business significantly affect the shutdown rates of self-employed businesses.
Choi et al. (2020) showed that FTC restrictions on the coffee franchise industry
in South Korea significantly affect the closure rates of coffee shops. Yang (2016)
addressed the effects of the franchise bakeries, like our analysis, but only with a
small number of pre-selected control variables. Kang et al. (2018) also showed
that franchise bakeries belonging to larger or older franchisors have a higher
chance of survival, thus implying the higher exit rate of non-franchise bakeries.

3. DATA

This paper uses two data sources to obtain the characteristics of bakeries
and commercial districts. First, we use the individual status of food sanitation
establishments for the characteristics of each bakery. Local governments in Ko-
rea disclose the statuses of food sanitation establishments including each bakery
within their districts. For this paper, we extract data on food sanitation estab-
lishments in the bakery industry in Seoul. The information available includes
the business name, total address, licensing date, closing date, total size of the
facility, etc. In addition to typical bakeries, the data also includes businesses
dealing with items such as rice cake, cookies, waffle, and hamburgers that are
somewhat considered to be alternatives to baked bread; we excluded these busi-
nesses from the analysis. We also excluded bakeries located within event stores
and department stores from the analysis.

To control for the characteristics of business environments, we use data for
Seoul’s side street trade areas (SSTA) provided by the Seoul Metropolitan Gov-
ernment. SSTA data is used to support small business owners by providing in-
formation regarding the status of each area, such as the size of the floating pop-
ulation, nearby transportation facilities, and apartment prices around the area.
Areas with dense housing and high concentrations of small businesses in Seoul
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Figure 1: Seoul’s Side Street Trade Areas (SSTA) and Bakeries in Seoul

are designated as SSTAs. Using the location information of bakeries, which we
obtain from the status of food sanitation establishments, we pick out the bakeries
that were on the SSTA between 2015 and 2019. Figure 1 shows the SSTA data
and the coordinates of the bakeries, where blue and red dots indicate the SSTA
and locations of bakeries, respectively. Most bakeries are located in the SSTA as
expected.

Variable Min. Median Mean Max. SD
T 1 20 29.4 216 28.41

Bakery200m 0 1 1.54 9 1.54
Bakery500m 0 5 5.32 23 3.25
Bakery800m 0 8 8.42 32 4.93
Fbakery200m 0 0 0.52 5 0.76
Fbakery500m 0 2 1.89 10 1.68
Fbakery800m 0 3 3.30 14 2.42

Table 1: Descriptive Statistics for Store-level Controls
Note: The unit duration is one quarter, and T represents the survival duration of bak-
eries. Bakery200m, Bakery500m, and Bakery 800m are the numbers of bakeries within
200m, 200m 500m, and 500m 800m of a bakery, respectively. “Fbakery” in variable
names stands for franchise bakery.

The final data for this study includes 1078 bakeries that were in business for
at least some period of time between 2015 and 2019. Among them, 334 bakeries
went out of business during the same period. To control for the characteristics of
individual bakeries, we prepare a dummy variable that shows whether a bakery
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is a franchisee or in a retailer mart. Among 1078 bakeries, 302 are franchised
bakeries and 40 are in-store bakeries in retailer marts. To measure the level
of proximity to competitors, we count the number of in-radius bakeries. Specifi-
cally, we analyze the number of bakeries within 200m, between 200m and 500m,
and between 500m and 800m. We also include year dummies in the explanatory
variables to control for macroeconomic impacts on the closure of bakeries. Table
1 presents descriptive statistics for individual bakery level controls.

The original data for SSTA provides almost 1000 possible control variables
for each district, but some variables do not sufficiently reflect the difference
among areas enough or contain too specific level of information to use in the
model estimation. Therefore, we delete and transform some controls as they can
reveal the differences among areas clearly, thus decreasing the number of control
variables to 120. Table 2 lists the district level control variates we utilize in this
paper.

4. METHODOLOGY

4.1. OMITTED VARIABLE BIAS IN COX PROPORTIONAL HAZARD
REGRESSION

In this section, we examine the bias of estimates caused by the omitted con-
founders in Cox PH regression by referring Lin et al. (1998) and show that this
bias can be reduced by employing double-Lasso estimation, as we have dis-
cussed earlier. To analyze the impact of the number of nearby franchise bakeries
on the failure rates of small and medium-sized bakeries, the simplest approach
in Cox PH regression is to regress the failure rate on some measure of franchise
bakery exposure and other covariates:

λi(t|di,xi) = λ0(t)exp(αFbakery500mit + x′itβ ), (1)

In our case, λi(t|di,xi) is the failure rate of a bakery i, Fbakery500mit is
the number of entire franchise bakeries within 500m of the bakery, and xit is a
vector of exogenous control variables. Because there are many control variables
regarding a bakery and its neighborhood characteristics that should be consid-
ered in the model, the estimation of the Cox PH model in (1) involves some
challenges related to dealing with high-dimensional data. Including all covari-
ates would likely result in overfitting of the data, if not dimensionality problems.
However, excluding covariates that correlate with both the survival of a bakery
and the number of nearby competitors would introduce an omitted variable bias.
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Variable Group
Number of

ExplanationControl
Variables

1. Controls for SSTA

Floating population 32
Average floating population by gender,
age group, and time zone in SSTA

Working population 6
Working population by gender and age
group of the resident population in
SSTA

Resident population 6
Resident population by gender and age
group in SSTA

Apartment 6
Number of apartment households by
area and market price in SSTA

Facility 8
Number of facilities that gather people
in SSTA

2. Controls for Hinterland of SSTA

Floating population 32
Average floating population by gender,
age group, and time zone in hinterland
of SSTA

Working population 6
Working population by gender and age
group of the resident population in
hinterland of SSTA

Resident population 6
Resident population by gender and age
group in hinterland of SSTA

Apartment 6
Number of apartment households by
area and market price in hinterland of
SSTA

Facility 12
Number of facilities that gather people
in hinterland of SSTA

Table 2: List of Seoul’s Side Street Trade Areas (SSTA) Level Controls
Note: The Hinterland of SSTA is considered the 200m in-radius of SSTA.

Therefore, to deal with the model specification, we use the double-Lasso estima-
tors proposed by Belloni et al. (2014) for exogenous regressors in our Cox-PH
model. However, the double-Lasso in Belloni et al. (2014) was originally sug-
gested in linear models, we need to consider the application of the double-Lasso
approach in the Cox-PH model as follows.
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Let T denote the survival time or failure time of interest and let D be the
covariate of interest. Further, X represents confounding factors that affect D and
T . Suppose that conditional on D, the confounder X is normally distributed with
mean γD and unit variance.

X = γD+ ε, ε ∼ N(0,1) (2)

The proportional hazards regression specifies that the hazard functions of T con-
ditional on the sets of covariates (D, X) and (D) are, respectively,

λ (t|D,X) = λ0(t)exp(αD+βX) (3)

and

λ (t|D) = λ
∗
0 (t)exp(α∗D), (4)

where λ0(·) and λ ∗
0 (·) are arbitrary baseline hazard functions and (α ,β )and

(α∗) are unknown regression parameters. We want to ascertain the relationship
between α and α∗, which represent the effect of the omitted variables in the
Cox-PH model.

Let F(x|D) be the distribution function of X given D. Also, let f (t|·) and
S(t|·) denote the conditional density and survival functions of T , respectively.
By elementary probability arguments,

λ (t|D) =
f (t|D)

S(t|D)
=

∫
∞

−∞
f (t|D,X)dF(x|D)∫

∞

−∞
S(t|D,X)dF(x|D)

. (5)

Under model (3),

∫
∞

−∞

f (t|D,x)dF(x|D) =
∫

∞

−∞

λ0(t)eαD+βX × exp(−Λ0(t)eαD+βX)dF(x|D)

∫
∞

−∞

S(t|D,x)dF(x|D) =
∫

∞

−∞

exp(−Λ0(t)eαD+βX)dF(x|D)

where Λ0(t) =
∫ t

0 λ0(s)ds. Thus, Equation (5) becomes

λ (t|D) = λ0(t)exp(αD)h(t;D), (6)

where

h(t;D) =

∫
∞

−∞
eβX × exp(−Λ0(t)eαD+βX)dF(x|D)∫
∞

−∞
exp(−Λ0(t)eαD+βX)dF(x|D)

.
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Under the Normality assumption of X , it can be shown that

h(t;D) = exp(βγD+0.5β
2)

∫
∞

−∞
exp(−Λ0(t)eβ 2+αD+βX)exp(− (x−γD)2

2 )dx∫
∞

−∞
exp(−Λ0(t)eαD+βX)exp(− (x−γD)2

2 )dx
.

(7)
The numerator of equation (7) can be transformed into

∫
∞

−∞
exp{−Λ0(t)(eβ 2 −

1)eαD+βX}exp{−Λ0(t)eβ 2+αD+βX}exp{− (x−γD)2

2 }dx. Since exp{−Λ0(t)(eβ 2 −
1)eαD+βX} goes faster to 1 than exp(βγD+0.5β 2) when β → 0, h(t;D) can be
approximated by exp(βγD+0.5β 2) if |β | is small. It then follows that

λ (t|D)≈ λ0(t)exp(αD)h(t;D) = λ0(t)exp(αD+βγD+0.5β
2)

= λ0(t)exp((α +βγ)D+0.5β
2). (8)

Therefore, we have

α
∗ ≈ α +βγ, (9)

which means that the post-single selection method can work poorly due to
the omitted variable bias caused by dropping X when β is small enough even if
γ is large.

In terms of the bias, βγ , the post-double selection technique should be able to
resolve the problem. The basic concept of this technique is to use Lasso regres-
sion to select covariates that are most important for explaining the dependent
variable as well as the explanatory variables of interest. In the most straight-
forward approach, the union sets of the selected variables could then be used
as covariates in the main regression. In our context, the post-double selection
method selects variables with two equations that contain the information from
equations (2) and (3), estimating α with D and the union of the selected con-
trols. In doing so, X is only omitted if its coefficient is small in both equations,
which substantially limits the potential for omitted variables bias.

The Figure2 shows the finite sample distributions of α by the Monte-Carlo
simulation that we extend the simulation scheme in Belloni et al. (2014) into
a framework of Cox model, and the detailed descriptions of the simulation are
given in Section 4.2. The right panel in Figure 2 shows the result of equation (3)
where the model includes both the variable of interest and confounders. The fig-
ure shows that the finite-sample distribution of the post-double-Lasso estimator
is close to a normal distribution. In contrast, the left panel in Figure 2 illus-
trates the problem with the traditional post-single selection estimator based on
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Figure 2: Finite-sample Distributions of the Post-single Selection and the Post-
double Selection

equation (4), as it can be seen that its distribution sharply deviates from the true
α .

4.2. MONTE CARLO SIMULATIONS

In this section, we examine the finite-sample properties of the post-double-
selection method and compare its performances to those of a standard post-
single-selection method in the Cox model. The simulation schemes and the pre-
sentation format of the results in this section are the similar to those in Belloni et
al. (2014) except that we consider the Cox PH model rather than linear models.

All of the simulation results are based on the model as

λi(t|di,xi) = λ0(t)exp(diα0 + x′iθg), (10)

and

di = x′iθm + vi, (11)

where vi ∼ N(0,1), the covariates xi ∼ N(0,Σ) with Σk j = (0.5)| j−k|, α0 =
0.5, and the sample size n is set to 1000. The dimension of xi is set to be p= 200.
We set θg, j = cyβ0, j and θm, j = cdβ0, j with β0, j = (1

j )
2 for j = 1, · · · ,200. We

can transform model (10) as

log(
λi(t|di,xi)

λ0(t)
) = diα0 + x′iθg (12)

The constants cy and cd are chosen to generate the desired population values
for the reduced form R2’s, i.e., the R2’s for equations (11) and (12). For each
equation, we choose cy and cd to generate R2 = 0,0.2,0.4,0.6, and 0.8.
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We report results for three different procedures: Two procedures are the
standard post-single selection estimators–the post-Lasso and the post-adaptive-
Lasso–which apply Lasso and adaptive-Lasso to equation (10) without penal-
izing α that is the coefficient on di, to select additional control variables from
among x. Estimates of α are then obtained through Cox PH regression using di

and the set of additional control variables selected in the Lasso step. For the post-
double-Lasso, we run a Lasso of failure rate on xi to select a set of predictors for
failure rate λ (t|di,xi) and run a Lasso of di on xi to select a set of predictors for
di. α is then estimated by running a Cox PH regression of λ (t|di,xi) on di and
the union of the sets of regressors selected in the two Lasso runs.

First Stage R2 = 0.2 R2 = 0.2 R2 = 0.8 R2 = 0.8
Structure R2 = 0 R2 = 0.8 R2 = 0 R2 = 0.8

Estimation
RMSE Size RMSE Size RMSE Size RMSE Size

procedure
Post-

0.131 0.539 0.092 0.128 0.410 0.987 0.094 0.158
Lasso
Post-

0.097 0.083 0.099 0.104 0.294 0.461 0.099 0.111adaptive-
Lasso

Post-double-
0.068 0.054 0.087 0.091 0.071 0.056 0.085 0.083

Lasso

Table 3: Simulation Results for Selected R2 Values
Note: The table reports root-mean-square-error (RMSE) and the size of the t-test for
α under 5% significance level from a Monte Carlo simulation experiment. Results are
based on 1000 simulation replications. Data are based on the model with coefficients
that decay quadratically.

We start by summarizing the results in Table 3 for (R2
y ,R

2
d)= (0,0.2),(0,0.8),

(0.8,0.2), and (0.8,0.8), where R2
y is the population R2 in model (12) and R2

d in
model (11). We report root-mean-square-error (RMSE) for estimating α and
the size of 5% level tests. The results show that the post-double-Lasso pro-
cedure performs well without relying on ex-ante knowledge of the coefficients
that go in the control functions, θg and θm. Meanwhile, the post-Lasso and
post-adaptive-Lasso procedures generally do not perform as well as post-double-
Lasso, and they are very sensitive to the value of R2

d . While post-Lasso and post-
adaptive-Lasso perform adequately when R2

d is small, their performances deteri-
orate quickly as R2

d increases. This lack of robustness is common in traditional
variable selection methods such as Lasso that were designed for forecasting, not
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causal inference.
We provide further details about the performance of the estimators in Figure

3 which plot the size of 5% level tests, bias for the post-Lasso, post-adaptive-
Lasso, and post-double-Lasso estimators across the full set of R2 values consid-
ered. The figures are plotted with the same scale for easier comparison, and the
rejection frequencies for the post-Lasso were censored at 0.5 for improved read-
ability. The most striking feature of the figures is the poor performances of the
post-Lasso and post-adaptive-Lasso estimators. The two estimators have an or-
der of magnitude more bias than the corresponding post-double-Lasso estimator,
and they both perform poorly in terms of the size of tests across many different
R2 combinations. Specifically, the post-Lasso and post-adaptive-Lasso estima-
tors do not reliably control size distortions or bias, as the controls except di are
uncorrelated with the hazard rate (where second stage R2 equals to 0) and the
controls are highly correlated with di (where first stage R2 is high). By contrast,
the post-double-Lasso estimator performs relatively well across the full range of
R2 combinations considered.

The simulation results are favorable to the post-double-Lasso estimator. In
the simulation, we can see that the post-double-Lasso procedure provides a valid
estimate of the effect of di in the presence of many potential confounding vari-
ables. Overall, the simulation evidence supports why we need to use the post-
double-Lasso estimator to obtain valid estimates in the presence of many poten-
tial confounding variables in a Cox PH model. Meanwhile, it also shows that the
standard post-single selection procedure provides poor inference and is there-
fore not a reliable tool for empirical research when there possibly exist many
potential confounding variables in various duration modeling.

5. EMPIRICAL RESULTS

5.1. EFFECT ON THE CLOSURE OF ALL TYPES OF BAKERIES

The first set of results assesses the effect of the nearby entrance of fran-
chise bakeries on the failure of all types of bakeries. To see how the impact of
franchise bakeries changes with distance, we estimate the effect as changing the
variable of interest from the number of franchise bakeries within 200m to the
number of franchise bakeries between 500m and 800m. Using Lasso, adaptive-
Lasso, and double-Lasso variable selection methods, we examine the differences
in estimates.

As we have simulated in the preceding section, for the post-single selection
procedures, variable selection is done on all controls except the variable of the
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Figure 3: Rejection Frequencies for 5% Level Test and RMSE for Estimating
the Effect of di

Note: This figure presents the root-mean-square-error (RMSE) and rejection frequency
results for the 5% level test for estimating the effect of di from the simulation study.
Results are reported for a post-double-Lasso selection procedure, a one-step post-Lasso
estimator, and a one-step post-adaptive-Lasso estimator. The reduced form and first
stage R2 correspond to the population R2 of model (12) and model (11), respectively.
Note that the rejection frequencies are censored at 0.5.
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interest.2 Since this paper aims to estimate the effect of franchise bakeries, we
do not report estimates on the other variables. Based on the variable selection
methods, there are three major selected variables: a dummy variable for whether
a bakery is in a mart, a dummy variable for whether a bakery is a franchisee,
and the number of subway stations in a SSTA. All these variables are significant,
and the signs of their coefficients are all reasonable. The closure rate of a bakery
shop in a large supermarket (in-store bakery shop) is estimated as being higher
than other bakery shops. This is potentially because in-store bakeries have often
signed a contract for a given operating period regardless of its business profits. It
is also valid that franchise bakeries have higher survival rates than independent
bakeries considering that they receive management strategies for survival from
corporate headquarters. The negative sign of the number of subway stations is
sensible because it would increase accessibility.

As we explained in the preceding section, for the double-Lasso selection, we
conduct an additional Lasso regression to select covariates correlated with the
variable of interest. Since the number of bakeries in a market is closely related
to the market conditions, over 70 covariates are typically selected in this stage.
However, the inclusion of too many controls in a model can cause overfitting,
thus leading to high model variance. Therefore, we limit the maximum number
of variables in the model to 60 to guarantee model stability.3

Table 4 presents the coefficient estimates for the number of franchise bak-
eries in each radius. When using both post-Lasso selection and post-adaptive-
Lasso selection, all estimated coefficients are insignificant, which means that the
number of franchise bakeries does not affect the closure rate of a nearby bak-
ery. However, with post-double-Lasso selection, it is confirmed that the number
of franchise bakeries within 200m significantly increases the failure rate of a
bakery. Further, the size of the coefficient is much larger than those in other
selection methods. The results can be interpreted as showing that an additional
franchise bakery within 200m of a bakery increases the quarterly rate of closure
of the original bakery by about 19%.

In fact, 14 variables are selected in the Post-Lasso selection and 15 vari-
ables are selected in the Post–Adaptive Lasso Selection, and Double-Lasso se-
lection add 51 more variables. 4 Given that the bias of the single-Lasso selection

2When attempting one-step variable selection even with the variable of interest, the number
of franchise bakeries within 200m of a bakery continued to be selected by the Lasso and adaptive-
Lasso variable selection techniques.

3Vittinghoff and McCulloch (2007) reveals that 5-9 events per predictor variable (EPV) in
Cox regression do not show severe problems in estimation, compared to 10-16 EPV.

4We do not report the detailed set of variables in the paper, but selected variables with Post-
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Variable Selection Franchise bakeries Franchise bakeries Franchise bakeries
Procedure in 200m in 200m 500m in 500m 800m

Post-Lasso-Selection
0.1236 -0.0117 0.0371

(0.0968) (0.0493) (0.0252)
Post-Adaptive-Lasso- 0.1089 0.0033 0.0225

Selection (0.0946) (0.0347) (0.0240)
Post- Double-Lasso- 0.1733** -0.0247 0.0611

Selection (0.1038) (0.0524) (0.0392)

Table 4: Estimated Effects of the Number of Franchise Bakeries on the Closure
Rates of Nearby Bakeries
Note: Coefficient estimates for the number of franchise bakeries in radius. We regard
the number of franchises within 200m of a bakery as the variable of interest in the first
column. The number of franchise bakeries between 200m and 500m is in the 2nd column
and the number of franchise bakeries between 500m and 800m is in the 3rd column. The
coefficients in the 1st row are estimated using the post-Lasso selection technique while
those in the 2nd row are estimated using post-adaptive-Lasso selection. The estimation
is conducted using the Belloni et al. (2014)estimator for the last row. The values in
parentheses are standard errors(Non-clustered). *,**,*** indicate 10, 5, and 1 percent
significance levels. The number of observations is 12,760 with 1,078 bakeries.

or adaptive-Lasso selection comes from omitting controls that may have strong
enough correlation with the key variables of interest, we try to find any correla-
tion between omitted variables under the single-Lasso or adaptive-Lasso selec-
tion and the number of nearby franchise bakeries.5 To see this, we first control
the effect of selected 15 variables with Double-Lasso by regressing the num-
ber of nearby franchise bakery on the selected 15 variables. Next, we regress the
residuals on 51 more variables with Double-Lasso selections and find very strong
correlations. This additional result provide relevant empirical evidence how sin-
gle Lasso selections can omit controls that can possibly have strong relationships
with the key control variables in the main model.

Lasso and Post-Adaptive Lasso selections are similar, and the double-Lasso selection adds 51
additional variables.

5One referee kindly pointed out this issue, which can tighten the connection between our
simulation and the empirical findings.
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5.2. EFFECT ON THE CLOSURE OF SMALL AND MEDIUM-SIZED
BAKERIES

The second set of results is focused to assess the effect of franchise bak-
eries on the failure only for nearby small- and medium-sized bakeries. Since
we have estimated the closure rate of all the bakery shops including franchise
bakeries in the Section 5.1, the competition among large franchise bakeries can
cause overall higher closure rate in the previous section. Product differentiation
or marketing differentiation of non-franchise bakeries can avoid the excessive
competition among bakeries and cause different aspects of closure rates for the
non-franchise bakeries. In this section, we conduct the same analysis as sec-
tion 5.1. using a sample consisting solely of small- and medium-sized bakeries.
There are 776 small and medium-sized bakeries in the data, and among them,
278 closed between 2015 and 2019.

One of interesting facts is that the number of selected control variables by
Lasso and adaptive-Lasso decreased dramatically with the sample. For example,
in the hinterland of SSTA, Lasso only selects the number of female residents
as being in the 10s and 20s. This result implies that the closure of small and
medium-sized bakeries might be much less dependent on market conditions than
the closure of franchise bakeries. That is, small or mid-sized bakery shops are
exposed to less competition compared to franchise bakeries possibly due to the
product or marketing differentiation in the SSTA areas.

Table 5 lists the coefficient estimates for the number of franchise bakeries
in each radius. Even with the post-double-Lasso selection, all estimated coeffi-
cients are insignificant, which means that the number of franchise bakeries does
not significantly affect the closure rates of nearby small- and medium-sized bak-
eries.

On the other hand, when we focused on the effect of franchise bakeries on
the failure only for nearby small- and medium-sized bakeries, one may want to
consider the same set of explanatory variables used in the full sample in Table
4 instead of newly selected variables as in Table 5. In typical empirical anal-
yses without variable selection, it is natural to use the same set of explanatory
variables if they want to compare the effect of interest for the full sample vs. a
subset.6 Table 6 tabulates the estimation results with the same set of explana-
tory variables as in Table 4 without the different variable selection for the subset.
With the same set of variables, we find very similar results compared to the Table
5. All of the estimated coefficients are insignificant as in Table 5, which implies

6We are grateful to referees for their valuable comments about this issue.
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Variable Selection Franchise bakeries Franchise bakeries Franchise bakeries
Procedure in 200m in 200m 500m in 500m 800m

Post-Lasso-Selection
0.0386 -0.0298 0.0255

(0.0734) (0.0372) (0.0262)
Post-Adaptive-Lasso- -0.0282 -0.0065 0.0243

Selection (0.1056) (0.0386) (0.0261)
Post- Double-Lasso- -0.0272 -0.0585 0.0254

Selection (0.1194) (0.0586) (0.0427)

Table 5: Estimated Effects of the Number of Franchise Bakeries on the Closure
Rates of Nearby Small- and Medium-sized Bakeries
Note: Coefficient estimates for the number of franchise bakeries in radius with only
small- and medium-sized bakeries. The values in parentheses are standard errors(Non-
clustered). The number of observations is 8,095 with 776 bakeries.

that the selection procedure with only for nearby small- and medium-sized bak-
eries would not affect the result at all.

Variable Selection Franchise bakeries Franchise bakeries Franchise bakeries
Procedure in 200m in 200m 500m in 500m 800m

Post-Lasso-Selection
-0.0372 -0.0325 0.0272
(0.111) (0.0542) (0.0282)

Post-Adaptive-Lasso- -0.0071 -0.0695 0.0190
Selection (0.111) (0.0531) (0.0267)

Post- Double-Lasso- -0.0143 -0.0590 0.0319
Selection (0.1196) (0.0580) (0.0433)

Table 6: Estimated Effects with the same set of explanatory variables as in Table
4
Note: Coefficient estimates for the number of franchise bakeries in radius with only
small- and medium-sized bakeries. The values in parentheses are standard errors(Non-
clustered). The number of observations is 8,095 with 776 bakeries.

Accordingly, we cautiously conclude that no statistical evidence for the num-
ber of nearby franchise bakeries affecting the closure rate of small- and medium-
sized bakeries has been found at least in the hinterland of SSTA. Further, even if
there is such an effect, the range of the influence area is not as wide as 500m. Our
findings lead to somewhat different conclusions to some of previous literature,
for example,Kang et al. (2018) found the exit rate of franchise bakeries in lower
than other non-franchise bakeries with different sample periods and areas. In
sum, we find little empirical evidence for the suitability of the designation of the
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bakery industry for SMEs at least in terms of exit rates. One potential reason of
no effect on small bakery may be due to the locational characteristics of Seoul,
where enough consumers reside as a result of agglomeration economies. We
may have different results in the cities outside of Seoul region, but the detailed
data set outside of Seoul region is not currently available.

6. CONCLUSION

This paper discusses the validity of designating the bakery industry as a suit-
able business for SMEs and the suitability of the 500m store distance limits.
In particular, the purpose of this paper is to determine whether the presence of
large franchise bakeries significantly affects the closure of nearby bakeries while
focusing on distance restriction guidelines. Our empirical results in this paper
show that franchise bakeries have a significant impact on the closure of other
bakeries within a 200m radius. However, when we focus on the closure rates of
only small- and medium-sized bakery samples, there is no empirical evidence
that franchise bakeries affect the closure of nearby small- and medium-sized
non-franchised bakeries.

The main contribution of this paper to the literature can be summarized as
follows. First, we show that the double-Lasso selection proposed by Belloni et
al. (2014) can be applied to the Cox PH model, thus eliminating the possible bias
caused by omitted variables. This paper also demonstrates the intuition behind
why double-Lasso selection can resolve bias caused by omitted confounders fol-
lowing the approach in Lin et al. (1998) and show that the post-double-Lasso
estimator outperforms post-single selection using Monte Carlo simulation. Sec-
ond, we estimate the valid effect of the number of franchise bakeries on the clo-
sure rates of nearby bakeries, which cannot be found if we had used post-single
selection. However, the application of post-double-Lasso makes it possible to
validly estimate the effect of the number of franchise bakeries on the closure
rates of nearby bakeries. This implies that post-Lasso and post-adaptive-Lasso
procedures in the Cox PH model can generate biased estimates due to the omitted
confounders.
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