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A Study on the Dissemination Structure of Unfilled Positions in
Universities Across the Country using Big Data:
Using Panel and Tobit Regression Model
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Abstract

This study observes the difference in the actual regional ripple effect of the decrease in admission resources
due to the decrease in school age population, which has been weak in empirical studies, and how much
the decrease in competition rate by department nationwide provides a significant shock to the decrease
in enrollment rate in the population unit. An empirical quantitative analysis was attempted. As a result
of applying the panel-tobit regression model, a clear gap was confirmed in the decrease in the registration
rate due to the decrease in the competition rate both nationally and in the provinces, and in particular,
a highly significant relationship was derived with the decrease in the recruitment rate, In particular, the
sensitivity of the risk of unrecruitment due to a decrease in competition rate was the highest in the Jeolla
region (0.499), followed by the Gangwon region (0.475) and the Gyeongsang region (0.471), and the metropolitan
region (0.158) was confirmed to be the most stable. This suggests that the gap in insufficient funding
has gradually widened by region over the past 10 years, and that the shock wave becomes more pronounced
in the provinces farther away from the metropolitan area. Based on this study, if we deviate from the
standardized application of university development policies for the metropolitan area and regional universities,
and present a customized higher education strategy for each region, it will be an opportunity to prevent
local extinction due to a decrease in the school-age population and achieve coexistence with higher education
institutions and regions at the same time.
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1) University includes industrial colleges, educational col—
leges, junior colleges, technical colleges and various
schools in accordance with Article 2 of the Higher
Education Act.

Until 2012, Seonghwa University, Myongshin
University, Kundong University, Gwangju University
of the Arts, Asia University, and Seongyocheong
University were closed due to lack of qualifications
and corruption in private schools. Most of these are
universities that were established after failing to meet
the qualifications after the establishment of the uni-
versity (2021 government audit policy data, Ajou
Economy 2019).
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3) According to the data of the systematic management
and innovation support strategy of universities of the
Ministry of Education, the recruitment rate of uni-
versities nationwide as of 2021 due to the decrease
in the school-age population was 91.4%, with about
40,586 unfilled personnel, of which 30,458 were
non-metropolitan areas (75%). the number of junior
colleges is 24,190. This shortage is expected to continue
until 2024.
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4) The preference system of universities has increased
the competition rate in the metropolitan area, and with
Seoul as the basic axis, universities in the metropolitan
area have always been prioritized for policies and pref-
erences rather than those in the provinces.
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<Table 1) Decrease in University Enrollment Students Due to Declining School-Age Population
(Unit: 10,000, year)
Classification 2020 2025 2030 2035 2040 | Declining Trend of School Age Population
Total 789 694 594 495 447 .
Elementary \594
. (6y~11y) 272 234 159 152 181 \m
choo
Middle i
age - 136 140 115 76 77 o—
Population (12y-14y) "
(6y~21) High
(15y-17y) 139 136 132 95 70 m—
\ 18 181
University g Il
(18y-21y) 241 184 187 172 IR LS T
Number of Students 2020y 2025y 2030y 2035y 2040y
Eligible for University 52 45 47 39 26 — —Elementary(gy~11y)— —MAd(l2y-14 highi 5y-17y)
entrance(lSy) uniersiy(18y-21y) — —Tatal

Source: Partial recitation of the 2020-2070 table of the National Statistical Office’s Population Trends and Salary Population

Estimates, Social Affairs Bureau.
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5) Tuition fee dependence rate = Tuition income / Total
fund income.

6) According to the public data released by the
KASFO(Korea Advancing Schools Foundation), the
tuition dependence rate of universities nationwide is
53.3% and 54.3%, accounting for more than half.
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{Table 2> Model Structure Affecting Enroliment Rate
Independent Factors Dependent Factors
p FACTOR I P Establishment Type

University Environment
Geographical Factors

P Region
P Regional Density

» FACTOR I
Raditional Scale Factor

P Traditionality
P University Size
P Scale of Departments

Enrollment Rate
of
Department

P FACTOR Il P Gender Composition
Elements of the Entrance .
Fxam P Competition Rate

g stz g8l o HE 558, &

g4 oA gle] EAA o 21
291 (University Environ-
ment Geographlcal Factors)e] i}, A= A

3ol wE ¥R w= ARUE S (Es-
tablishment Type)2} #|2]3 $=]ol] wh2 A 2] 2}
o] (Region), e tigte] $A3kaL ole A9EA =

(Regional Density) S°] vlE 27lo]t}. dEH&E =+
He] Az es AR ok A o &5 Zlelt

=4 AEA - 5+24 23l(Raditional Scale
Factor)oZ= tgre] AEA) (Traditionality)
23972 (Scale of Departments)5o] A
£ 55E5o 9FE A $ oS Aol AA o

A=A A3 g8l el A= 9l Al A11Ake] A (Gender

Composition) ¥ 23 ¢ AAE(Competi-
tion Rate)°] 53583} #& o] Z& Zlo|t}, o]
gt 545 gokste] =418 31 (Table 2)9F 3]

b},

7) In-quota screening is a screening process in which
universities select students from within the admission
quota, and it is easy to use as a reference for comparison
by region. However, in accordance with Article 29 of
the Enforcement Decree of the Higher Education Act,
non-Capital admissions (e.g. special admissions for ru-
ral areas, special admissions for vocational fields),
which are voluntarily conducted by universities, were
excluded from the selection variables due to the wide
variation among universities.
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8) https://www.academyinfo.go.kr/index.do?lang=ko.

9) In the case of regional analysis, the metropolitan area
included Seoul and Gyeonggi, the Chungcheong area
included Daejeon, Sejong, Chungnam, and Chungbuk,
the Gyeongsang area included Busan, Ulsan, and other
metropolitan cities, and the Jeolla area included
Gwangju and Jeju. As for the university notice data,
only the data for the last 3 years could be collected,
so the data for 11 years were obtained through a sepa-
rate information disclosure request.



38 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT
(Table 3) Nationwide University Competition Rate and Enrollment Rate Changes
v Metropolitan Chungcheong Gyeongsang Gangwon Jeolla
r
ea Compete | Enroll | Compete| Enroll |Compete| Enroll | Compete| Enroll | Compete| Enroll
2011 | "ot 15.2 98.7 8.22 98.8 6.40 99.2 6.25 99.5 5.18 97.4
(¢) | (10.9) (7.1) (4.49) (7.59) (2.87) (5.16) (2.81) (1.53) (3.74) (13.5)
92012 | Tete 15.8 99.3 7.84 97.6 6.66 98.8 6.02 98.5 4.93 95.7
(¢) | (11.5) (3.28) (4.99) (11.5) (3.12) (6.49) (3.20) (6.42) (3.46) (15.3)
2013 | mete 12.3 99.2 6.69 98.4 5.95 98.2 5.26 97.2 4.52 95.5
(o) | (8.92) (3.56) (4.93) (8.91) (2.68) (9.45) (2.77) (11.5) (3.25) (17.1)
2014 | Tate 12.5 99.0 6.81 98.1 5.93 97.9 4.82 96.2 4.73 94.9
(0) | (9.55) (4.19) (4.49) (10.1) (3.05) (8.74) (2.82) (14.1) (3.45) (18.5)
2015 | mete 12.4 97.0 7.45 98.2 6.44 98.9 5.01 94.4 4.95 96.9
(¢) | (10.4) (14.6) (5.05) (9.17) (3.26) (4.86) (2.66) (18.5) (3.90) (12.9)
2016 | "ot 12.9 96.5 7.42 98.1 6.54 98.7 5.35 95.4 5,55 97.5
(¢) | (10.7) (16.4) (4.95) (9.60) (3.33) (6.41) (3.31) (16.8) (4.01) (11.5)
2017 | Tete 13.0 98.2 7.43 98.1 6.63 97.9 5.72 95.8 5.40 96.3
(¢) | (10.8) (10.1) (5.02) (10.6) (3.66) (9.94) (3.61) (16.3) (3.90) (14.9)
2018 | "ot 13.2 98.3 7.64 98.9 6.80 98.0 5.91 98.4 5,57 96.9
(¢) | (10.9) (9.94) (4.94) (7.59) (4.05) (10.1) (4.51) (7.24) (3.37) (13.7)
2019 | Tate 13.2 98.1 7.82 98.5 6.67 97.5 5.90 98.7 5.84 96.5
(¢) | (10.6) (11.1) (4.87) (9.25) (3.61) (12.6) (3.68) (7.39) (3.09) (15.6)
92020 | mete 12.5 98.1 7.34 98.0 6.23 96.5 5.49 98.8 5.49 97.1
(¢) | (10.2) (11.3) (4.58) (10.1) (3.67) (14.7) (3.65) (6.07) (2.93) (12.9)
2091 | mate 114 97.3 6.31 93.0 5.43 89.1 5.10 86.2 4.83 88.6
(0) | (9.54) (13.8) (3.72) (17.7) (3.46) (21.7) (4.72) (21.1) (2.97) (20.7)
Compete Rate Enroll Rate
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<Figure 1) Graph of Changes in Compete Rate and Enroll Rate
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(Table 4) Descriptive Statistics of Major Observed Variables

Variables N X Min Mazx o
B Ehipe 57,008 0.269 0 1.00 0.05
FACTOR I B eigion 77,841 3.68 1 5.00 1.51
B pensity 77,841 5,040.3 44.33 16,935 6,058
B Fradition 77,841 59.09 0 166.00 29.83
FACTOR O B tnivsize 77,841 2,435.2 25.00 5,042 1,239.21
B peeraitno 76,428 53.33 1.00 970.00 45.06
FACTOR I B Formate 75,095 50.76 0.53 100.00 25.17
B Competerate 74,371 8.55 0.00 206.50 7.54
Dependent Factors Y Burolirate 74,016 97.92 1.50 100.00 9.58
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A8} AAEALS A AL W EdAAES
0ollA 2t 206:1 74#] & F2] 2po] & Ho|i
o, gEAeRE o 8.55:12 %31 lek,
A age AR} ot Be 50.76%5 Kol
1}

230

Moo br

M
~

4.5

rE

S7h M

HI

(Table H)y+= ZAHe] =
o] *J%H]T(Pearson r) 24 Aot F2

FHEO. 051 )ell glelA=
(-0.06)ell 9o o] A
H g 2Ax] e =A3E e 2154(0.302 ),
HEFR(0.165 ), R AFR(0.113"
(0.3837), %%

N‘-10
s
o
=
DO
-
X

ARH o2 (Figure 2)5 Al rH

B Competerate = W% (skewness5.85) <}t _d (kurtosis
797 AA, A W5 (Normality Category
Line) oA Blelu} #3202 A8 9l A& B
e}, o] 735 W42 213K Log Transformation)
£ 53t f=(-0.18)9} A=(5.24) 8 A AF
g o= AHx FRrd 4= 9Jri(Cameron, A. Colin
2014). F5HE AT 3L vhanaee B
FAA 7Y A9 25%33 F91 7% 50%7F 2F 100%2>
2 vehds #3571 3R L A g FH3ka ole
Aol AZHr}, ol vitkrt 100%%FH el 717k &
A e A AL gh7] i), o] g RS 8t
o Bl AL kA3 sk A] = =) 3k
o)A (Heterogeneity) && lale] ool A =}
AL BA=7]= o]Hr}

(Table 5) Pearson’s Correlation Coefficient between Related Variables

3Eturypp &) Reigion B pen sity B Fradition B Univsize B Recruitno B Remate B Competerate
Pearson’s r -
B By
p-value -
Pearson’s 1 0.23" -
ﬂH’lg[ou
p-value (.001 -
Pearson’s r -0.138" -0.37" -
Do p-value {.001 .001 -
5 Pearson’s T 02197 -0.16" | 0.302" -
fradtin ) b-value {.001 {001 (.001 -
] Pearson’s 1 017 00427 | 0.165 0.23" -
PRl pevalue {001 {.001 (.001 (.001 -
] Pearsons r | -0.162 | -0.094" | 0.113| 0.055 | 0.175 -
Pl bovalue €.001 €001 (.001 (.001 (.001 -
; Pearsons r | -0.054 | -0.1197| 0.174 | 0.091| -0.003 -0.1297 -
Sl pevalue .001 €.001 €.001 (.001 0.415 (.001 -
) Pearson's T -0.06" | -0.4427| 0.38377| 02197 0297 0185 | 0.126 -
e p-value .001 €001 (001 (.001 {.001 {.001 {.001 -
Pearson’s T 00517 -0.0247| 00427 0.0487| 0148 0.019| 0034 | 0.226"
Yol [ alue €.001 €.001 K.001 .001 (.001 (.001 (.001 (.001

Note: "p<.05, “p<.01, "“p<.001
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Division Observed variable Logged observed variable
Admission %2 %8
application - =]
competition rate g g/
B(bmpcmmc
° 50 I 150 200 R ©  In(CompeteRate-inner) & e
N X o skewness kurtosis N X o skewness kurtosis
74371 855 754 585 9 74371 191  0.67 -0.18 5.4
Admission rate ui_ .
Y Enrolirate © é
N X o skewness kurtosis N X o skewness kurtosis
74016  97.92 9.58 -6.68 51.75 74016 4.57 0.20 -10.3 131.2
<Figure 2> Logarithm of Major Observed Variables
5o Al 1 2] 5 olnr
=0 G SR (1) B Q% 2] AU, A 0 Aot A
WeE 20 s 4 (3) 0% vehdry,
o]g)3gt B2 S0] EolA ul ol Mr) A7) 7
12 el B 18 A J N H Ygnrotrateis =t B’ +(, —a; +e) (2)
A} = Ao 2 Rl gol s A= HFE et ' o

)
wle T3 A7

[e)
A ¥AT 4= 9ltd(Hoechle, 2007). 34 21L& 9
17} 7ol vepd 4 glr}

o 4 (

4.7 1A &S

FFetzle] 558l o
{(Model 1)Z,

[e]
4 24%

87 23

(Model 2)& JAA LA

Ao £ 02 W g gAd o
2 A% (09 Akle] AA ZH(Between) 2

29l

WA

W(Within) 4<% 2F 1197 53 (Pooled
Estimation)3te] £ 4= it} olof digh A w

ln(yEnrollraf,ﬁ,,) =% Bupuiype o'y, Breigion @'y +in (3)
(ﬂpa,mw @'y, )+ l”(ﬁp-u(mm 'y, )
Fn(Bppivgine st )

Tin(Bpecruirno @ 6¢)

(
+ln(ﬂf{rrLul( )
(

+in ﬂp{)’fllpéfé‘l{lff I 8t ) + Ciy

(Table 6)9] 537232 HAA Hehe]
Foll AdskE VA= 28al ol = 2k &Fa A
A= Alggch(Baltagi, 2008; Ani
Katchova, 2013). 473} Wpzte] AAAE
el o AN AS(VIF)E 2T 1 07

(e

bt

L
o 2
= A=

o

A Q) A=

fus [9)

A Al
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34143 AA veRA] skt o= Al
o] of&3HE vepdich (Model MR-
wr} 202 (Model 1 +I+)S =F 53
37123 mydmd (Adjusted R* = 0.113)°]
Ao efgatA et FAA FAS vebl=
AIC, BIC =3+ 534Ql 53nds H44rE 45
g A3+ ((Model ) =-66,560.2 — (Model I +1I
+11)=-68,198.6)7} =% =& A2 A=}
(Model I +I0+I) 7|&22 Bk o, 3, ©

AgA e, Q54 dgke] fu, vt te e 5

~ A 2297 B 1 612 Jeh) AE
el
b

(Table 6y Hierarchical Regression Analysis of CompeteRate Changes

N
3
E )
2
CORNN.

o
lo
N
-
o,

a2,
i
L
ofy
o
o
—
o
S
AN

o hu df 2
o

Variables Model I Model I+1II Model T+0I+10 Tol\e/rlgnce
; 0.0192" 1.23
P itype (18.06) 0.81125
. 0.0289" 2.29
Metropolitan (12.58) 0.43725
W s
Paigen G 0.0248"" 2.08
angwon (11.63) 0.4799
Gveonsan 0.0267" 1.95
veongsang (11.85) 0.5136
() 0.00127" 2.02
" Density (2.36) 0.4950
In(s ) 0.00986"" 0.0110" 1.30
T AP Badition (10.06) (9.47) 0.7666
By ) 0.0277" 0.0214" 1.29
" pnisize (21.06) (16.05) 0.7773
In (s ) -0.000637 0.00355" 1.13
1A Breruiio (-0.44) (2.35) 0.8851
i) -0.000754 -0.000836 0.00127 1.07
T\ Fomale (-0.85) (-0.92) (1.43) 0.9312
in(s ) 0.0728" 0.0630" 0.0718" 1.51
1A ompeterate (28.48) (-26.49) (25.78) 0.6602
4.442" 42137 4.183"

“ (-882.04) (-316.31) (-302.07)

Obs 73,197 72,953 72,953

R? 0.087 0.102 0.114

Adjusted R’ 0.088 0.103 0.113 Averngel VIF
AIC -66,560.2 -67.601.6 -68,198.6
BIC -66,532.6 -67,546.4 -68,088.3

Robust t statistics in parentheses / using robust satndard error, p < 0.10, “p < 0.05, ™ < 0.01.

R

N

rl:l
N
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4.8 mid E8l 2HES 0|85 A 0|5 = =5 Hd 23 (Panel Model)# A (4) (5)¢] E8l &
& (Tobit Model) & EA]o| &g3pd OLS7F AY+=
(Figure 3)3} 7o) 11119] &3} dlo]e]ol 3] EAA 2749 bl e nekshuA s AAeA EA71A]
12 t}f}ii]:ﬂ(oLS)iu} 29 walE 24 A ZoW AELE 5 giek. ofu) A= hste] qlkate]ol thste] 11
U FAEL 0%34 100% Aele) & AL T2 2k 0] sl weh @ E5E sl F2E
A HAL AW :i]-’ﬂuzsﬂ,] A # 2] (Biased) 7} 21 252 4] (6)L sHaste] Aabsle] AAA 7
AR 5 sirk A SES 18 100%5 9A (Franck Schorfheide et al., 2019).
T §7] weelt. B B B
5 o]2|gt FE5Hge] A Y 2% Ak (Trunc- (y;, —y;) = (@, —x,) B+ (e;, —¢;) (6)
ation and Censoring) 2.2 <l3}e] 44 0% = I *ﬁi iXtJru” 7

=) i=1t=

100%0l 4] ¥Mg2] =47} AtE A 74l

e
Y
Ju o

|

T
[e]
=

#H 34 (BLUE) 2.2+ #40] ot} °lﬂiﬂ A= 2 78mMa o] 92 A (6)S o]8dle] A X
nael] flate] o] Adeys BARNS TWE zqge 2o 94 A A A (DS ol %
' d-248l 2 (Panel Tobit Model)& } slo] & gh}, o] AL wale] Aty shuwle] Aol 2%
At 555 FAY AGAS AsAE F eld o] AAA FefA wWste] gk 4] golsltt(Tobin

(Wooldridge, 2002: Ani katchova, 2013: Tobin, 1958: Selim and Bursalioglu, 2013).
1958: Amemiya, 1984). (Table )& LHAH o9 44L& e s
o $AE T 7IE A 4 A3 ol o=’ ¢
Prob(07%" I < g, < 100%™ ) =@ (', 5) - (4) S8 FFRAY SizkE 2 Wo)(Overall=
Ely,, |y, 0% T < < 100979 Tim) (5) = (1/ND) =, Zz;,)= WA W Wo](Overall=z,=
4 )\(x’,;,ﬂ) (/D ok AR 7 o] (F9lelA wAsh= .2

- o (it
it o Ho|) 2 Fafjsle] £43 4= glt}(Cameron and
Equal variance of residuals” Normality of residuals”

Kernel density estimate

Residuals
-2

-3

-4 -3 -2 -1 0
¥ Residuals

42 44 46 48 5 [ Kernel density estimate
Fitted values kernel = epanechnikov, bandwidth = 0.0058

Normal density

X’ df p Variable Obs output p
Heteroskedasticity 11111.47 66 0.0000 W 0.3566
Skewness 1126.91 11 0.0000 e 72953 V 1.6e+0.4 0.0000
Kurtosis 42.64 1 0.0000 7 26,962

<) 1) Breusch-Pagan / Cook-Weisberg test for heteroskedasticity Ho: Constant variance. Variables: fitted values x*
(1)=244,564.59 / Prob > chi® = 0.0000.
2) Shapiro-Wilk W test for normal data Note: The normal approximation to the sampling distribution of W’ is valid
for 4<=n<=2000.

CFigure 3> Estimation of Homoscedasticity and Normality of Regression Residuals
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Trivedi, 2021 Amemlya 1984]

H
'\L‘/K éj’]— Kl

o) W57k AN o hno] A

H O_bctu.n eny

=N
[e)
BBy o™ 012 < e 0.76), e F A vk ol B4 74 shlel st
(Buivsize 0™ 0.06 < oen 0.70), HAE (Eigenvalue)®] W& M7k 111 gk e ol2t
Beompeterare ™™ 0.25 < o™ 0.69) & Nt = AAE AEHA £48 e 27 F
(Table 7> Panelized Descriptive Statistics in Enrollrate
N X o Min Mazx
Overall N= 74401 0.3836 0 4.6051
10 (Y garotirate) Between n= 3,666 4.5488 0.4574 0 4.6051
Within bar = 5.44 0.2244 0.4349 8.4961
Overall N= 77.841 0.4437 0 1
B Biutype Between n= 4,445 0.2695 0.4113 0 1
Within bar = 5.38 0 0.2695 0.2695
Overall N= 77.841 1.5135 0 4
B igion Between n= 14,445 1.6799 1.4841 0 4
Within bar = 5.38 0.0626 -1.0473 5.0133
Overall N= 77.841 1.5795 3.7916 9.7371
11 (B pensity) Between n= 14,445 7.5695 1.5983 3.7916 9.7371
Within bar = 5.38 0.0740 3.8420 11.255
Overall N= 77.586 0.7195 0 5.1119
11 (B Zragition) Between n= 14,433 3.8988 0.7615 0 5.1119
Within bar= 5.37 0.1246 1.6834 6.7567
Overall N= 77.841 0.6953 3.2188 8.5255
11 (B pivsize) Between n= 14,445 7.6173 0.7018 3.2188 8.5255
Within bar = 5.38 0.0613 5.3273 8.9940
Overall N= 76.428 0.5994 0 6.8772
1 (B geraitno) Between n= 14,199 3.7809 0.6248 0 6.8772
Within bar = 5.38 0.1536 -0.0841 5.8309
Overall N= 75.095 0.6956 -0.6313 4.6051
1 (B pmate) Between n= 13,936 3.7458 0.7010 -0.6313 4.6051
Within bar = 5.38 0.2297 1.2495 5.2637
Overall N= 74371 0.6738 -2.3026 5.3303
10 (B ompeterate) Between n= 13,653 1.9143 0.6945 -2.3026 5.0422
Within bar = 5.44 0.2590 -0.6376 4.5633
(Table 8 Breusch and Pagan Lagrangian and Pagan Multiplier Test for Random effects
Coefficients
Hypotheses Ho : Pooled OLS Model / Ha : Random Effect
Model In(Enrollrate)y;, = x'B+u;+ e,
In(Enrollrate) e u
Var 0.0258 0.0091 0.0393
Results —
vV Var 0.1606 0.0957 0.1984
Test Var (w)=0/ x* = 10,036.12 / Prob ) v* = 0.0000
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(Table 9> Hausman Test of Fixed vs Random
Coefficients
Test: Ho: difference in coefficients not systematic
Hypotheses -b = consistent under Ho and Ha: obtained from Panel
- B = Inconsistent under Ho and Ha: obtained from Panel
Model In (Em'ollra,te)y” =2'B+ Ut ey
3. In In In in In In
7 Reigion B pensity B Tradition B tivsize B Recruitno B Female B Gompeterate
FEM | -0.0036 -0.0046 -0.0408 0.1206 0.0138 -0.0058 0.0638
Results REM | -0.0024 0.0025 -0.0128 0.0615 0.0171 -0.0054 0.0746
Diff | -0.0013 -0.0071 -0.0280 0.0591 -0.0033 -0.0004 -0.0108
SE | 0.0062 0.0053 0.0022 0.0056 0.0022 0.0008 0.0005
2 (T)= 845.22 / Prob » x* = 0.0000
CTable 10> Comparison among the OLS, REM, FEM and the Panel-Tobit Model
Pooled Random Effect Fixed Panel Tobit Model(PTM)
Variables OLS Model Effect Model . inal
(POLS) (REM) (FEM) Coefficient Marginal Effect
0.0206" 0.0469" ommited 0.0856 0.0178"
B st (19.26) (15.89) (13.27) (13.32)
, 0.00442" -0.00238" -0.00364 0.0191" 0.004"
P igion 9.2) (-2.08) (-0.39) (9.91) (9.93)
(e ) -0.00152" 0.00251" -0.00462 0.0016 0.0003
(B pensity (-3.97) (2.31) (-0.79) (0.9) 0.9)
(G ) 0.00867 -0.0128" -0.0408 0.0042 0.0009
A Tadition (8.2) (-5.12) (-10.44) (1.21) (1.21)
in(3 ) 0.0235 0.0615 0.121" 0.0690 0.0143"
7 thivsize (18.07) (13.89) (6.62) (17.82) (17.79)
1n(8 | 0.00379" 0.0171" 0.0138 -0.0476 " -0.0099"
AP Beriti (2.52) (3.48) (1.68) (-10.97) (-11.01)
in (6o 0.00142 -0.00544" ~0.00585" 0.0180 " 0.0037"
1A et (1.6) (-2.25) (-1.89) (5.62) (5.63)
in(3 ) 0.0704™ 0.0746" 0.0638" 0.2280" 0.0474"
1 46 competerat (25.84) (20.26) (16.34) (58.05) (57.89)
4.209" 3.932" 3.704" 3.9600
“ (316.59) (104.47) (23.28) (123.25)
o(u) 0.1984 0.2203 0.198 "
ole) 0.0095 0.0957 0.253
o 0.811 0.841
Obs 72,953 72,953 72,953 72,953
Num of Group 13,450 13,450 13,450
Adj R 0.108 0.0951 0.0617
Uncensored 12,744
Left-censored 5
Right-censored 60,204

Robust t statistics in parentheses / using robust satndard error, p < 0.10, “p < 0.05, ™ < 0.01.
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SEEl e Ad =y AR Aol e A2 whd sd-2nl 2y (PTM) & ZLMMP Z4AEo]
(Table 8)ell4 #4723} * = 0.00002 ek} 53] 1912 she} 2] 2458 g =0.228" w27 ol
AR A waoe] ghdAde] o] =3 (Table 959 e Aoz EAEd) o]= 72,953712] A A 54

Hausman A4S 53 94 dlolefe] #4AS 44

7% 1A ZI(FEM

) B s

Aol E&A0]

2} & 4 9)& Zlo|tHAni katchova, 2013; Baltagi,

2008).
(Table 10y =

Sel el 551 2

FEM) ¥ #d-%

& vl 24 Astolrt, 14
R EBREEE FEEE RS

st A 2YMWEEE 5o = 0.0704
0.0746 s = (0.0638 uHE AL

AR F980] FE T e

3 (POLS) = JHLQE ¥ (REM
S (PTM) Ak
VA st P
AA 7 AEo] 159]

w3l 4

75e] 2=, A5A19) Aelighe] Yo vehe A
53] B2E 100% T o] Hale FEATe] A4S
w ahedaiA] Eale Aol 7]dlake Aole} 2 4 siet.

(Table 11)>%&
AL E ¥4 shoivt
B8] 7ol w2 Sste) vy
] AA, Keldo] &

ool i3k

712 A4

A

“, jud

H o

0 M

5 7291 B2Risht

(Table 11> Results of Comparative Analysis of changes in Enrollrates and Marginal Effects by Region across the Country

Variables Metropolitan Chungcheong Gangwon Gyeongsang Jeolla
5 0.0805 0.111" 0.135 0.0915 " 0.0173
Hutype (6.16) (6.55) (3.43) (5.43) (0.74)
(e ) -0.0621 0.0331 -0.0533" 0.0272" 0.00426
AP Density (-15.56) (5.8) (-1.81) (4.34) (0.52)
In(5 ) -0.0101 -0.0163" -0.0323 -0.0102 0.0992"
A Dadition (-1.28) (-2.09) (-0.58) (-1.26) (5.69)

In (8 ) 0.00269 0.113" 0.0625" 0.0583" 0.0199
T\ Gnivsize (0.46) (9.06) (1.87) (5.53) (1.3)
In(3 ) -0.124 -0.0968 0.0647 -0.0415 -0.0499
P twerato (-15.46) (-8.47) (2.75) (-3.35) (-2.80)
(g ) -0.0107 " 0.00662 0.0139 0.0174" 0.0108

P femate (-2.68) 0.8) (0.88) (2.13) 0.97)

In (s ) 0.158" 0.315 0.475 " 0471 0499
Competerate (42.28) (27.97) (18.43) (35.83) (29.55)

5.482" 3.706 3.764 3.706 3.887
“ (76.43) (41.42) (9.85) (44.57) (33.7)

() 0.240" 0.240" 0.243" 0.250" 0.289"
o (34.71) (30.37) (14.57) (29.38) (26.71)

() 0.0665 0.292" 0.338 " 0.349" 0.387
7 (146.66) (50.72) (32.4) (61.46) (50.15)
Obs 24,146 15,122 3,926 18,819 10,940
Uncensored 21,938 2,539 912 3,148 1,959
left consored 2 1 1 1 1
Right consored 21,936 12,582 3,013 15,670 8,980
AIC 19,019.1 8.600.5 28,43.8 11,393.3 7.453.7
BIC 19,100 8.676.7 29,06.6 11.471.7 7.526.7
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(Table 11> Results of Comparative Analysis of changes in Enrollrates and Marginal Effects by Region across the Country(Continued)

Marginal Effects Metropolitan Chungcheong Gangwon Gyeongsang Jeolla
, 0.0196" 0.0293" 0.0279" 0.0224" 0.006
B3 ittype (6.07) (7.42) (3.19) (6.01) (1.17)
(g ) -0.0151"" 0.0082"" -0.0116" 0.0054"" 0.0027
"oty (-13.78) (6.42) (-1.74) (4.17) (1.59)
In(3 ) -0.0025 -0.0046 -0.0093 -0.001 0.0185"
Tradition (-1.28) (-2.53) (-0.74) (-0.56) (5.16)
In(s ) 0.0007 0.0209" 0.009 0.0115" 0.0042
Univsize (046) (757) (122) (526) (129)
In(s ) -0.0303" 0.0128" 0.048" 0.0266 " 0.0216"
B et (-13.57) (4.68) (8.53) (9.18) (5.44)
In(Be ) -0.0026 0.0018 0.0017 0.004 0.003
B Female (*2.67) (0,96) (0.46) (2'3) (1'24)
In(s ) 0.0385 " 0.0673" 0.1143" 0.1088 " 0.1021"
Competerate (32.29) (26.87) (19.33) (34.94) (27.88)

Robust t statistics in parentheses / using robust satndard error, p < 0.10, “p < 0.05,

g9 S 2 Aas Aelsla F89
o fold gre] estern] A5 ArE SEdds)
HERE §) ol Lehd W, $AA AHAE
WA deltel, ol B AAY SR sl
T ¢} 354 EAC whel 208 ofrlo] dEbal e
A et
dE(yit)/dI,t=ﬁ§P(x’”ﬁ/g) (8)
dE(yitlyitO%lnw lim < Ui, < 100%highlim) (9)
=[1— i ( itﬁ)_/\(Iltﬁ)Q]
o o o

A (8)9] mlEWAAlS gt 4] (9)F F7HH o
2 Zg3le] Hd-E8lnge] A (Marginal
Effect)Z o83 A 71 w59 24l o3 Wzt=

4 oltb(Ani Katchova, 2013:
Green, 2003). AAE 7tael that A ZHE A5
How BA3 AE FaH o Amww 7R
(dBE(EY ™) fdr,, =0.1143) 3 AAH(dEQE* ™) /de,, =
0.1088) 2 A (dEYS ) /de, =0.1021)E b
o7 nE 249 dAES A} uaA =4
ehgpe}, wbd A (dEy ) /de, =0.0385)
A o2 st wE v $4 7deot e A
of vlste] vlwA kA s =&E| ). o]efgt At

ox

Mo 12

p < 0.0L

of AT 7o) Fols} tjebd F4 2210
FAATeE H31gkcH(Ban, 2016: Jin, 2013;
Oh, 2015; Kim et al., 2015).
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OLS Estimation LOWESS & Tobit Estimation

[N
LA L 1 1]

2 0 : : 2 o 2 i
Metropolitan Ch h Gy G on Jeolla Metropolitan Chungcheong Gyeongsang Gangwon Jeolla

x: In(Competrate) y: In(Enrolirate) x: In(Competrate) y: In(Enrollrate)

Note) A thin band surrounding the same color indicates a confidence interval(CI) of 90%.
<Figure 4) Graph for Estimating Risk of Non-Fulfillment according to the Decrease in the Competition Rate

HArad o BT FAHS wolE 12] % A, AT 2ot A48 1 A sl AR
AeFe fAkalA B gich REAY AAE A As] Sl AAFe] slehe wAT] vFUFA ol
(FEA)9 FH77HOverlapping Area)< th& AAA kS ux]x glon olagl nEY TEe
A sedqt 7147) Aol Holw girk. ol 2021 ©]F ey AxE v Welx ghse] FZH 4
Ais A A7) AT i wE t} E3] o]el3l A swAT} Auke] Ax 2 gols]
vlE19] AApe] Fo] ofv] go] Hojxrhe A& 51 TENA, Fed AFE S A7) sha, Auke
r}HKim et al., 2015: Oh, 2007, 2015 Park, A o] okl t)3te] sl FAA o7 gz} T2
2020: Yoo, 2010J. 249 $45& /M8 A7) algol Sl Hrh

B4, U] 398 AL SdES A9l

5.2 8 Ajeiuck oy 9912 Eslgic, et ety =
A3k Az glo] 2RI AAALS kel o] A5

512% GArh, ol Ae] A3 A az Aske] 35

AAA Ao ) AR el mhe g D00 STE Tl RS RS el
N A Qo Aeat shg Ao 2 Ay A
Mo A AR BN ER e Baa pasy R A0 P SN S s s R
o} obge] dolE AZsE Ba) FEAI Ak Qe AR sEtn e AFUddrtKang
n)39] AP} AR 3 9SS Flsisiel B BaAT) 2014). ol&gt dAke Ak 4 Ak 1 AefA] A

) ) 3 AL golaha gl7lo) wheA) Ao Pzl P AgS
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AR, A wlele] EA ZALE 5 drE A Pt glek. 2 At FAlel e Al 7 A 9}
Shar A mAIRES] Q1o sl FUET) SO £ A 241 A8 71sdell a3 QgL
A AL ekt 2 Aew 2442 A4le] 27)7h w2l glA s e e 2R RS A
 ZARSI7E A Fdell Belsivhs Alo] gelH she & = A o] S wstolof Pt 53]
oich, w72 Azds P wE AAT A AadE wWAE] fleirzhe st A qlzebrt
Az agPA el 9lolA] Fme] Aol 2-g51] shte] gglEE ol Fr, A 2 A z=E el
wjiolet. A7) A4S EdE o] A5 AAEe] A AR 38 =l A& F= g hEelok
ofh mAEkl el et et FEEAE S 5 A & Zlofet. ol we717F 2k, FEAEe] =
tete] vl A AL AAR R $=shE Slo] T 2ol &8 A ezt A & Aot
el Zlolut, £ d7e Aol vFd A4S ol dgew
vre] A B8 A=sisivhs Aellx a3

5.2 Mgl 9 oiq9| b sk A P4 A7AREelA 2 vzt ek & 4 9l
cf zefut el el LEe] A oF & A

Absdste} 3 &= aeage 80%5 AA|AL 9l itk AA) A R3] 2kss) 201195 A 2}
AR A A AT AL S HASE gq) 33k woleld 3714 919 olehe e glgirh
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