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An Empirical Study on the Analysis Model for Self Powered
University Selection using University Information DB
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Abstract

Due to the decrease in the school-age population and government regulations, universities have made
great efforts to secure their own competitiveness. In particular, the selection of universities with financial
support based on the recent evaluation of the Ministry of Education has become a major concern enough
to affect the existence of the university itself. This paper extracts three-year data from 124 major private
universities nationwide, and quantitatively analyzes the variables of major universities selected as
self-improvement universities, competency reinforcement universities, and universities with limited financial
support. As a result of estimating the selection of self-powered universities using the ordered logit model
by hierarchically inputting 12 variables, student competitiveness in the metropolitan area (1.318™), Educational
Restitution Rate (4.078"), University operation expenditure index rate (1.088™*) values were found. Significant
positive coefficient values were found in the admission enroliment rate (45.98**) and the enroliment rate
(13.25%). As a result of analyzing the marginal effects, the increase in the rate of reduction of education
costs has always been positive in the selection of self-powered universities, but it was observed that the
rate of increase decreases in areas of increase of 150% or more. On the contrary, the probability of becoming
a Em-powered university was negative in all sectors, but on the contrary, it was analyzed that marginal
effects increased at the same time point. On the other hand, the employment rate of graduates was not
able to find direct significance with the result of the selection of Self powered universities. Through this
paper, it is expected that each university will analyze the possibility and shortcomings of the selection
of Self powered universities in policy making, and in particular, the risk of dropout of selection for the
vulnerable field can be predicted using marginal effects. It can be used as major research data for both
university evaluators, university officials and students.
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(Table 1) Main Measures and Evaluation Indicators according
to the Diagnosis of Basic University Competencies

Division | Classification | Measures according to the results

N Autonomous quota reduction,
Self Powered guarantee of general financial

Univ support

Recommendation for reduction of
Em Powered |college admission quota, only
Evaluation Univ applicable for special purpose
indicators support projects

Type 1 quota reduction
recommendation, only available for
Resticted Univ|special purpose support projects
Type 2 national scholarship and
student loan total restrictions

Establishment, implementation,
and performance of development
plans such as specialized plans or
mid- to long-term plans

Development
plan &
achievements

Full-time teacher acquisition rate,
Educational |Owned area rate.
conditions and | Educational restitution rate,

K university | School operation expense rate,
fey participation communication score
Indicators

for Class and |Curriculum lecture and

Diagnosis | curriculum |improvement, class management
operation |and student evaluation

Student Learning Competency
Student Support, Career psychological
support counseling support, Scholarship
support, Employment support

Education |Student Registration Rate
Outcomes |Graduate Employment Rate
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Figurel) A Model of the Selection Factors of Self-Powered Universities Diagnosis of Basic University Competencies
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(Table 2> Summary Main Statistics for the University Information
Desriptives Specification
Years The number of years elapsed since establishment as a representation of the university’s tradition

Cnumber | The number of base campuses, indicating the strength of the university
Whether the university is located in the metropolitan area (dummy variable is 1 in the metropolitan
area, 0 in the non-metropolitan area)
Whether the university has a medical school (dummy variable is 1 in the case of medical school existence,
0 in the case of non-existence)
Tdepend Dependence on tuition versus operating income = tuition income / operating income

ERR Educational Restitution Rate = Total education expenses / total tuition income

Facility Owned area (basic facility + support facility + research facility) / standard area
Operation | University operation expenses burden / Standard amount of University operation expenses
Compete | Applicants within the admission quota / No. of recruiters within the admission quota

Admin No. of Admissions in the Capacity / No. of Admissions in the Capacity
Number of Registered students in the capacity (including seasonal semesters) / number of students
in the capacity
Employed students / Eligible for employment students : Graduating students-(Advanced students
Employ + Military enlisted students + Students who are unable to work + foreign students + students
who are not eligible for health insurance employment)

Metro

Medical

Register
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(Table 3) Descriptive Statistics for the University Information

& SEdd WA fEEn
ERR S ECE L L

Desriptives Univ N Ratio Mean | Std.dev Min Max Skew Ku.rto Sha.pn‘o
Level ness sis Wilk

2 [ 213] 73.4% | 61.94 30.3 | 17.00 163 | 0845 | 0534 ] ¢ .001

Years 1 69 | 18.5% | 41.30 26.7 7.00 106 1.05 | -0.0446 | ¢ .001

0 | 30 8.1% | 29.20 16.9 4.00 65| 0551 | -0.209 | 0.093

2 | 213] 73.4% | 1791 | 0934 1.00 4.00 | 0919 | -0.208 | ¢ .001

Cnumber| 1 69 | 185% | 1.652| 0.968 1.00 5.00 1.96 4.21 | ¢ .001

P;nuerrlizl 0 |3 | 81%| 1.100] 0305 100| 200 28| 6.31[ <.001
Factor 2 | 213] 73.4% | 049 | 0501 0.00 1.00 ] 0.0221 | -2.01] ¢.001
Metro 1 69 | 18.5% | 0087 | 0.284 0.00 1.00 3 719 | ¢ .001

0 | 30 81% | 0100 | 0.305 0.00 1.00 2.81 6.31 | (.001

2 213 73.4% | 0.326 0.47 0.00 1.00 ] 0746 | -1.45] ¢.001

Medical | 1 69 | 18.5% | 0246 | 0434 0.00 1.00 1.2 ] -0.569 | ¢ .001

0 | 30 8.1% | 0200 0.407 0.00 1.00 158 0527 | ¢.001

2 213 73.4% | 0545 0.11 ] o0.111 074 | -1.62 3.4 ] ¢.001

Tdepend | 1 69 | 18.5% | 0581 | 0.0994 | 0.346 | 0.902 0.16 162 0.008

0 | 30 81% | 0648 | 0253 ] 0.199 1.34 ] 0.988 2.38 | 0.004

2 [ 213] 73.4% | 2071 1.37 1.29 13.2 6.24 43 | ¢ .001

Facilities | ERR 1 69 | 18.5% | 1.685| 0.263 1.19 2.77 1.63 419 | ¢ .001
& 0 | 30 8.1% | 1.587 0.13 1.41 1.97 1.31 191 0.005
Financial 2 273 73.4% | 1.393] 0563 | 0.991 6.71 5.89 45.7 | ¢ .001
Elements | Facility | 1 69 | 18.5% | 1.369 0.25 0.99 200 | 0796 | 0.304 | 0.005
0 | 30 8.1% | 1.823 1.66 | 0.763 8.29 2.92 855 | (.001

2 | 213] 73.4% | 1.063| 0.356 0.00 160 | -1.98 2.95 | ¢ .001

Operation| 1 69 | 185% | 0971 | 0.388 0.00 125 | -1.47 1.1] ¢.001

0 | 30 8.1% | 0667 | 0628 0.00 125 | -0.142 | -2.12| ¢ .001

2 213 73.4% | 9.660 4.79 2.5 28.7 1.32 1.58 | ¢.001

Compete | 1 69 | 18.5% | 6.330 2.47 2.81 14.4 1.52 1.98 | ¢ .001

0 | 30 8.1% | 3.432 2.06 1.09 79| 0594 ] -0.98 | 0.003

2 | 273 73.4% | 0.996 | 0.0095 | 0.892 101] -7.34 65.4 | ¢ .001

Admin 1 69 | 18.5% | 0991 | 0.0167 | 0.917 1.01 ] -3.01 9.92 | (.001
Cf;uii?;sve 0 30 81% | 0727 02661 | 0205] 0992 -0.717 | -0.951 | ¢ .001
Faitors 2 | 273 73.4% | 0.997 | 0.0561 | 0.844 1.22 | 0.505 1.06 | ¢ .001
Register | 1 69 | 18.5% | 0941 | 0.0472 | 0.797 1.02 ] -1.18 149 | ¢ .001

0 | 30 8.1% | 0674 | 0.2251 027 | 0949 | -0.602 | -1.23] ¢ .001

2 | 273 73.4% | 0534 0.0773 | 0.166 | 0.823 | -0.0573 572 | (.001

Employ | 1 69 | 18.5% | 0555 | 0.099 027 | 0781 ] -0.115 1.31] 0.008

0 | 30 81% | 0556 | 0131] 0197 ] 0733] -1.14 151 ] 0.008

2-Self powered Univ, 1-Empowerd Univ, 0-Restricted Univ
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(Table 4) Correlation Coefficient of University Information Data
5;1]1;,1 Years | Cnum | Metro |Medical{Tdepend] ERR [Facility| Oper Conelpet Admin |[Register

Univ Level
Years 0.358
Cnumber | 0.190 | 0.267
Metro 0.336 | 0.481 | 0.053
Medical | 0.093 | 0.2787 | 0.346 | 0.056
Tdepend |-0.224 | 0.001 | 0.025 [-0.009 |-0.228
ERR 0.151" |-0.044 |-0.053 [-0.037 | 0.092 |-0.573"
Facility  [-0.124" [-0.102" {-0.079 [-0.066 |-0.021 |-0.442" | 0.555
Operation | 0.255 | 0.040 | 0.143" [-0.006 | 0.173" |-0.196" | 0.095 | 0.126
Compete | 0.4217 | 04317 0.170" | 0.702" | 0.178 |-0.033 | 0.012 [-0.070 | 0.140
Admin 0.559 | 0.2037[ 0.158" | 0.135 | 0.104" [-0.381 | 0.042 |-0.016 | 0.262 | 0.281
Register | 0.671° | 0.379 | 0.217 | 0.317 | 0.208  |-0.409" | 0.220 | 0.074 | 0.311" ] 0.467 | 0.836
Employ  |-0.100" |-0.335 | 0.001 |-0.142" |-0.104 | 0.078 |-0.215 |-0.256 |-0.018 |-0.087 [-0.070 |-0.188"
Note: p < 0.1, “p < 0.05, ™ p < 0.0L



104 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

(Table 5y Difference Analysis by University Area (ANOVA)

.. Metro Chung Gang Gyeong 3) F
Desriptives politan Cheong Won sang Jeolla (df) di2 P
N 150 75 12 87 48
0.563 0.541 0.540 0.559 0.590 0.767
Tdepend (0.097) (0.140) (0.121) (0.129) (0.187) '(4) 64.8 0.551
(0.008) (0.016) (0.035 (0.014) (0.027)
1.881 1.974 2.008 2.187 1.761 3048
ERR (0.523) (1.297) (0.573) (2.028) (0.160) '(4) 67.6 0.023
(0.043) (0.150) (0.165) (0.217) (0.023)
1.359 1.587 1.207 1.441 1.379 9 473
Facility (0.327) (1.078) (0.220) (0.881) (0.261) '(4) 72.9 0.052
(0.027) (0.124) (0.063) (0.094) (0.038)
1.022 1.013 0.521 1.139 0.892 6.510
Operation (0.412) (0.384) (0.561) (0.283) (0.440) '(4) 65.3 €0.001
(0.034) (0.044) (0.162) (0.030) (0.064)
12.320 6.781 4.869 5.752 5.450 78.58
Compete (4.972) (2.637) (0.456) (1.627) (1.725) (4) 122.2 <0.001
(0.406) (0.305) (0.132) (0.174) (0.249)
0.991 0.994 0.986 0.952 0.923 3 872
Admin (0.037) (0.012) (0.018) (0.142) (0.201) '(4) 67 0.007
(0.003) (0.001) (0.005) (0.015) (0.029)
1.005 0.952 0.923 0.946 0.875 13.55
Register (0.078) (0.057) (0.079) (0.134) (0.201) (4) 65.8 €0.001
(0.006) (0.007) (0.023) (0.014) (0.029)
0.519 0.570 0.550 0.524 0.583 951
Employ (0.063) (0.077) (0.037) (0.111) (0.099) ('4) 73.8 €0.001
(0.005) (0.009) (0.011) (0.012) (0.014)
* SD SE statistics in parentheses.
7L B2 o A ARG =-0100) 2 4.3 e Riof Aol X0|E
I ES} whele) ABIAE el fog e} o
2= dato] BEF Y AEA 9l ke Aw (Table 5)= dizhd Ao AGH F-8 #|3%2] Ajo]
AR B4 $2Hy=0.267 )9 FEA AR (y = A2 o2 o] HFgt Aolo) thale] H4k v|wsle]
=0481") 9 9T A=A AR (y E4 (ANOVA Test) 3 Azfolct. 423} 554 9

=0.278"") o) glo]A] Ztzt ofe] AbaAdS =olr}, A (Tdepend, F=0.767, p=0.551)& A==joz

53] el 91212 thehe S AR (=0, 702***) H|SR|SEste] g Aol S s Seisiet, et
AJAEZE(y=0. 135 )J,} A5 (=0, 317 )=} 18 A& (Compete) < A2 =4 (12.32)
ofo] AIAZ welr} ofee] 52T o)Al B 3 5(6.781)0] vlaA A vrebtar, 2441 (4.869),
gstal s w8n) B8 (v=-0.573 )3} AR 747(5.752) Aek=(5.450)+ ¥lad A #3559
F8(7=-0.442"), Sa-g-] éul AHE(y=-0.196") cHF=78.58, p(0.001) . FARH ATE
ol B o1akS A Al ) Lehd o AlelA (Register) = 4%3(1.005)°] ¥, 731%(0.923)
558 (y=-0.3817)3 AR EIhE 2 9] A b AlPHE(0.875)+= wlal | ekt (F=13.55,
A7}t GAE= Ao vkl o] MBS S gaAgAy p(0.001) 2w, ofze] HAY A5l ool
e A8l AT} B By alxate Agel & (Outlier)®] & ZAA Vefylrl, o=t A& A9

3) F=d

rlo

A& 7], debes AFe E3eto] £



A28 A6

tist YESA HolEH0|ADBE 28

gt A7) MOy St of off 25 AEHT 105

Tdepend

0

w%

1Metropolitan  2.Chungcheong ~ 3.Gangwon  4.Gyeongsang 5.Jeolla
Region1

1Y+

Register

1.Metropolitan  2.Chungcheong 3.Gangwon
Region1

20
2
]
a
£
5
o

10

0

1Metropolitan  2.Chungcheong  3.Gangwon  4.Gyeongsang 5.Jeolla
Region1

08 “
=
=)
=
£
w A4

1Metropolitan  2.Chungcheong ~ 3.Gangwon  4.Gyeangsang 5.Jeolla
Region1

<Figure 2> Violin Box Plot in Difference Analysis (ANOVA)

A BES A9ty e Yo £ A
H] 3 7| ‘/}E%H‘/P(F=9 51, p0.001). °]& o]
28 =2 w3 A3k (Figure 2)9F %,

4.4 AN C}=3|HEM(Hierarchical Multiple
Regression Analysis)

(Table 4)9] A#{AS TAZ A NN W
Aol Hizte] S1AIA 3784 & A sk ol ¥
S HE Ao A3} ste] FolE FhE g 2
& el v] 53} A< (Non-standardized )<}
%53} A% (Standardized §)% w3l &gkt
o= Zh7te] w9 o} Wp7ke] 2| o] v 1A
o] glom FEW ol et AFES] JAFHE 43I &+
7¥el7] o]817] wiwelch, weba %3} sAATE &
L3} A X Ahx|7} Z Auwr) 7 =85
7} =} AR sk vl wg(Kahng, 2017). oF%-
g o] & BA3| $J8le] SR =7 ue) A&
M ghel] Fakg wlx= 29159 o7} b o
2 A Aobx FA AFE dFAA HEl= 013%4
) (Heteroskedasticity)o] vehd 4= i}, o] &
A7) $ls AR Z2EA 3= (Robust
Standard Error Regression)< 5Ao] & v]x
3llvt(Cameron and Trivedi, 2017).4)

(Table 6)< (Figure 1) 285 ZAZ 3t &

2317} 458918 T3} sle] AA WaFY F
S Msts B s A ghelo), o|w] AAl
3§ 2 ole] MODEL I, MODEL I,
)~ (3)5 Egate] 91AA A

= J

MODEL I: (Fundamental Factors)

Y=aq, +EﬁX (Years) (1)
+ZﬁX (Chumber) +§lﬁkxk(Metm)
+ ]Zzlﬁle(Medical) +e
MODEL II: (Facilities & Financial Elements)
Y=aq, +EﬂX Tdepend) (2)
+ E B,X,(ERR) +§1ﬁka(Facility)

+ Eﬁle( Operation) +e
=1

4) oS WA Sl A E%S’J} ARV, 8)
=
=

Abgsict
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(Table 6 Hierarchical Multiple Regression Analysis
MODEL I MODEL I+1 MODEL I+ +I
non- . non- . non- . VIF
standirdized Sij?gjgils?;d standirdized st;(nf?j};’i;zt?d standagrdized Sij?gjgj;i(;d (Tolerance)
Voars 0.0045 0.2240" 0.0046 0.2298 0.0020" 0.0999" 1.78
(3.90) (4.12) (4.46) (4.32) (2.08) (2.37) 0.5606
Cnumber 0.0858" 0.1271" 0.0854 0.1265 0.0342 0.0506 1.26
(2.47) (2.75) (2.72) (2.84) (1.25) (1.25) 0.7945
Metro 0.2854 0.2232" 0.2721 0.2124" 0.1134° 0.0887 2.33
(4.11) (4.51) (4.37) (4.63) (1.61) (1.85) 0.4284
Medical -0.0355 -0.0261 -0.2013" -0.1483" -0.1559" -0.1148" 1.36
(-0.51) (-0.52) (-3.07) (-2.98) (-2.74) (-2.43) 0.7345
Tdepend?) 1155 | -0.2386 | -0.0489 ~0.0101 2.19
(-4.36) (-3.82) (-0.19) (-0.16) 0.4563
ERR 0.1129 0.2167 0.1028 " 0.1973" 2.09
(3.82) (5.11) (3.79) (4.31) 0.4785
Facility -0.3035 -0.3348" -0.236 -0.2602" 1.68
(-6.38) (-6.96) (5.59) (-5.83) 0.5965
Operation 0.3548 0.2299" 0.159" 0.1032" 1.18
(5.23) (4.18) (2.65) (2.38) 0.8508
Compete 0.007 0.0532 2.44
(0.95) (1.42) 0.4106
Admin 0.528 0.0887 4.43
(1.17) (1.01) 0.2259
Register 2.392" 0.4600" 4.53
(5.44) (5.40) 0.1809
Employ 0.0696 0.0097 1.31
(0.24) 0.17) 0.7620
Constant 1.155 1.702" -1.424"
(15.55) (13.24) (7.66) (6.32) (-3.29) (-3.08)
Obs 372 372 372 372 372 372
F 19.73 22.79 24.51 26.43 34.42 34.45
(AF) (A4.78) (A3.64) (A9.91) (A8.02)
2
?ARQ) 0.177 0.177 (4 0013;‘3 0.351 (A 0%21? 0.535 Me;rg OVIF
) .
fjﬂﬂz) 0.168 0.168 Agi’?i 0.336 0.519 0.519
AIC 640.9 560.7 444 4
BIC 660.5 596.0 495 .4
t statistics in parentheses p < 0.10, “p < 0.05, “p < 0.01.
MODEL II: (Students Competitive Factors) A WA gAQl A 945 Awww MODELIL
Y=a;+38.X,(Compete) - 5) ERAModd 1, 2, Y2 255 E27 oj2Ae] B4
FroAe 24 Aashal Qi) ol vl B2 daoll
X (Admi - gister 7goz FHE. F 522 (T-depend)0] ES3
+;ﬂJXJ(Admm) + 2O Register) 7317‘3%(Com_£et2) gﬂ%mdrjm %%%(%cﬁglstlzr) %01}
n TEEAT ZH H= Aol dE ATARE e WS
+EﬁZAfI(E’mploy) +e o] Ade 2 or A o|® Q] 55 &
= &g elge WA s Aoz By



287 AH63 tist ESA| Ho[EH0|ADBE 2&% ArE7iMefstiy of Zof 2t ASHT 107

e BEIAGE 71Fo 7 FEWS(0.2240 ), 2hx], i sletelE o] 2] 7P S S1F tA
A 20 AH (0.12717), $EA o13(0.22327) Aoyt F A o7 vehdes W54 5 ]i] ApA o] o
ol Al Zbzt oA oke| A Fho] =& F WA g s4 e sHAE M 4 ook gk o] Ak Hete-
A2 7122 MODEL I ¢l A4 214 24:91 MODEL roscedasticity)e] Al 0‘01/1111:_ AHS-27]7} o]
0o W U5 7182 Fofsted #4350t o] Het ol A H4x ASHS AEAE AAR T
A3} FASFE 71502 AEAH(0.2298 ), A 742~ vtz 4] (Gauss Markov Theorem)E
2 A —?(0.1265*“), FEHH-(0.21247) L& w2rhs A4 7 2 $4L ] gielr), vhx|e
F96(0.2167 ) 2 sharg37dn] 2| E8(0.2299 )& 02 g 5] u]dAYo] EAE 4 gk o] u}
A-g7H A o] %947—4&] oFe] Fho] velt ot _44;}1 2 a7lelch. FE WAL AL ofw AlAde] 0 7 1
8 x| o]0(-0.1483 "), %%‘944—“( 0.2386 ), Atole] & F-3hs] Z-et). e A o7 g3t
TP E R £(-0.3348 )& &9 o)A Fho] =& Aol tigh AdEigte] 7R = AAE A olE W
=3t ofu} FA ApAlo] gk Ao AR (Park,

iz 2t A 2= MODEL Lol T<} A #j&A 2020].
ZAA ] MODEL M F7k2 )k}, 4]
As} Ad%(0.0999 ), A 25210, 0506) = 4.5 =M8 22X 2E(Ordered logit models)S
=1 4-(0.0887), m-5] FH4In]€(0.19737), 3 e85 HE 51 B4
g3 7dn] Hhe(0.10327), 2153 4£(0.0532),
AQIA E25(0.0887). AHE(0.46007). HdH 428034 (BLUE) S 2710] 3554 &5 4
(0.0097)& Z+7F oFe] gho] 2w 9la, o] T+ AgFH oz Qs a‘”ﬁ}—‘& £AE Bl
H(-0.1148) 9} E220)24(-0.0101), LAAA & o] Agkel 23S A48 F g7} g} olu= 7]
21.8(-0.2602" ) A-g A s A AT}l 29 £o AYnyY& aAs Al sk A A Abarrt
8}l S F)A| = A7) sk}, oh wigele] AbE Azl of g}, T4 AHA7E o] 4H (Discrete
2o o)5le] An| 1 4 EEzo|Zg AAE Y Q) Random Variable Model)o]74} ¢]3}3 (Binomial
50 EAA 89 WEdx Blejulr), o] Wk Distribution)d 7% & Ao owe AR
HeAdgon FYRYOR 242 Yy Wee fo  HOl AAHE el SR w4 23led
Aol AR S ojulghe), ol3 o= wWagke] Tl (Ordered Logit model)< Z&3tt} & £S5
A (Multicollinearity) < 2+ 3} | S, #akal o =47F 1-2-3 5+, WM (Level, Grade)= et
2)2(VIF) S 248 Ax} P 23002 veh} W We 7ol slemd & 239 Apgo] folsjrt. o7
ﬂg T Al Z4] ke 7)3 BAE9). 24 o) HA(Very Good), A(Good), Z(Medium), 3}
AR A4(Adj-RY) = MODEL 1 ] 16.8% MODEL (Poor), &3}l (Very Poor)e} #o] 55 53

0= 33.6% MODELI:= 51.9% % th:ﬂ_/’:/] T°ﬂ ‘/]°H %‘ﬁ‘kﬁ 7}‘ ézélﬂt 73‘?‘7}‘ 131?‘;]' 01]0]1:]—
Phell we} A4 0 2 Aol 3EAE AIC(BIO) ol AR AR (" =2)e] o 1 7P
£ MODEL1I °] 640.9(660.5), MODELII”} 560.7 It SR daksdE(y  =1), AR
(596.0) @ MODEL Il 7} 444.4(495.4) 2 vept, ANAALAGH T ((y,*=0) 22 A °§§}(Ordered)
7:“{} wygow Zpg FAAN do] g A= A AA T8 39 A 5] Adgs o A1)

o2 A5 s} zro] vpebd 4= glrkh.
T B Bl UFe] Bebd 3hdo] st
$-4 22}3ke] v 2 (Non-normal distribu- yi*_{? ;%izl} EH_@; g;lﬂ;;ﬁ:eefl%z w
tion of error terms)7} ZAo|th & EH 4] 0 AAX AN Restricted Univ

Fox 8 5402 g A Ee] A A
AL AFEEA oPd o] e R E B} o o] 735wkl A W4 y ol vis}e] 2A7e] o)Ak
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o] EAlatn] s A F7k2 2 digto] X}%ﬂw MODEL I & #4315s wff Asid =mi=~0. 0247 ).
3h(2) 2 A=dstes(1) AR LDAZIHEH 0 7&1#* 5:72H0.367 ), S8 914 °:1T(1 70094
2 A HodSs u, el vix= & (Ut1hty) I el ekl gte] == Sick. MODEL IIell sl
He A WFR ZAR ol 4] (5)9h o] g HL SEF A (-2.618) IAMIHERE(-1.569 )
o $EuR ¥5A0R BHY 4 g} ol F&5E, weH] T 8(2.357 ) Sared |
AEE(1.1347)0] ELFF A27RAINE Y s}

yi=jifa;  <y*<a, (5) FolAlE Azt vhepyet.
MODEL Mel| tg #4e) 4% sJA4485(0.2127)
Z o2 272 R&3 il £F 5 A AJAEEE(30.96") AsHE(18.29 ) A&7
W8S 5, 2 tiste] A3k 52412 o (6)3% thstel] folA ofe] S mIF ot HPE(-1.049)
7o) vjepd 4= 9lch. = =9 ol vgker, EAA ol HFelA =
wlojydrt MODEL I + 9] AgugexE A7
pi;=ply;=j) =pla;_, <y*<a) (6) H(0.0259"), A2 FAH0.57T), 5

Bl

= Flo,—z/8) — Fla,_,—z, ) % ASH(1.7857), asw] B4 (3.5487), %

$o3Adn] A E(1. 354 )‘— A&7 A o) &) /qxqoﬂ oF
9 ﬂlT el =29 vk o thAd Ao (-1.401 ),
TSR £(-1.548 )& HolH o2 uire] A%

(<3

ofw 549 EAld] 2AY Fl2)e 2429 4
H 234 (Logistic Cumulative Distribution

Function)& welieh, /i) diate] j7je] ey 7t =EAL oIF SRFALHAR(1.939)= &

o] olri & A% w43 ZARF] A A AA Fre]AdellA Blelwtet, MODEL I +H+1113] A
uek et Ae GO AP Eafet, 2o FT Al REAIRA1S ), sigeld

ol A1 P e 1S A A ¢ 0T, e .088 )5 194

¥ mahluds A1es 49 P 53 A5 UE 3 SHE(A5.98 ), AE(13.25° = e 4

4 ¥ ¥*(standard normal CDF)E wEt}. l AF7H %E}l’&od SJehef (1,696 ), kAl

ABEE(2.08 )& 42 g9l gho) w239

: . 712 AR R4 A A E 39 o]

Pz) =~ (7 QU AdRdEe] AEA(0.00730)S EAHCR &

(<3

YL Yolonl, 553 EHE AU AR 15

(=0.0101—1.151)7}F WkHZ wiRsla, wh7iA =

PIEHE 25 G0 e TR 0o e o7 E ATIALAAA £00] 61 A 455
2re] 51 £h9] AL Qg e edake n AL = £(0.0087—45.98 )& A8 ZARF|A = fo
I ES Jo_w_ijoﬂ T’Hfﬂ' /E_E—",—;Q—],' < %57}‘(4') ey 7‘__}_5]\— Zﬂr(p 0.0z —“"i:‘ﬁ*ﬂ‘%i‘} 01"5 /l‘_%é;?q:]q]%/:}oﬂ
(=) A7}, ole} et A& (Marginal Effect) A AZSA T3 e 2 walse) FAR e
1A (8)3) 7o) w| B T2 S 9lr) A I ghe] RS He Ao BAES o & old
Fe e Fag] WEkeS SA4 A g f-Esket oli= A (5), A (6)¢] 0 °]3} 1 o]Ake] Al T3]
Aol 2 413 BA myo g HAFo ] AE 1Y

Bl ARES HEAL AR ¢ 5 U (Williams
Az, J=1 vij 2006]). FAHEAAG(Pseudo R7)+= MODEL I ¢]
15.57%, MODELI+0 #A3gd=3de 30.61%,

919 o] 28 AA Ag3lo] 2 RN} o = 7] MODELI + I +1I 2% A%=238-2 51.06%%, ¥
w3g 747} AAkstd A gk okle] (Table 7)) g Folo] FrhE AdwEe] A ek, S

7]
o] =33} o] vkl 4= gich F4 %2l AIC(BIC)&= MODEL I & 478.5(502.0),
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fol

Table 7> Ordered Logit Regression Results for the University Information

MODEL MODEL MODEL MODEL MODEL MODEL MODEL

I il mm [+1 [+ M+ [+ I+
Vears 0.0247" 0.0259 0.0128 0.00730
(3.93) (3.77) (1.85) (0.96)
Cnumber 0.367 0.577 | -0.00553 0.203
(2.26) (3.09) (-0.03) (1.02)

Metro 1700 1.785 0.953° 1.318"
(4.30) (4.21) (.77 (2.16)

Medical -0.0522 -1.401" -0.409 -1.696
(-0.17) (-3.61) (-1.19) (-3.77)
Tdepend -2.618 -1.939 1.232 1.151
(-1.93) (-1.28) (0.51) (0.46)
2.357 3.548 2.602 4.078
ERR (3.85) (4.28) 2.91) (3.78)

Facility -1.569 -1.543" -1.283" -2.085
(-3.56) (-2.92) (-2.21) (-2.96)

Operation 11347 1.354 0.855" 1.088"
(3.92) (4.07) (2.31) (2.70)
Compete 0.212" 0.112 0.233" 0.112
(3.02) (1.39) (3.18) (1.27)

Admin 30.96 33,737 39.48" 45.98 "
(3.43) (3.61) (3.81) (3.89)

Register 18.29 17.86 13.58" 13.25"
(5.27) (5.03) (3.61) (3.22)
Employ -1.049 0.407 -1.761 -1.127
(-0.63) (0.23) (-0.99) (-0.54)

eutl -0.451 -1.137 45.08 " 3.452 4811 52.75 60.21°"
(-1.23) (-0.69) (5.20) (1.66) (5.29) (5.11) (5.16)

cutd 1184 0.587 4817 5.613 51.27 56.25 64.08"
(3.32) (0.36) (5.46) (2.69) (5.53) (5.35) (5.39)
Obs 372 372 372 372 372 372 372
LR x? 86.05 78.88 226.00 169.14 235.79 257.51 282.13
Pseudo R’ 0.1557 0.1428 0.4090 0.3061 0.4268 0.4661 0.5106
AIC 478.5 485.6 338.5 403.4 336.7 315.0 298.4
BIC 502.0 509.1 362.0 442.6 375.9 354.2 353.2

t statistics in parentheses p < 0.10, “p < 0.05, “p < 0.01.

MODEL I + I 403.4(442.6), MODELI +1 vstor] 73U AL 5(0) 9] 3ol =EFd

+I0& 298.4(353.2) & =3 7+ 9AA ZAilto] A o4 Wl #4E # Jde 272 A

FAL PA7E Ao B4 FHednt (-1.786 )11t} o] ANOVA HAo| A= 2telsle

o] 71 Frste] Axrl EA1e] Alelsel

4.6 Ofst x| M7t Cjo|g3} Hlw 24 o} Alee ZEA SR FEHd nlste] wa] Wolx

A, ol <Qlsle] FgAHIZE A (Compete=

tizo] thste] Aoy A Ay ve) mnkE A 4.869)F A3 Yol AHA}. F Az} FEH(F
o2 wlaste] nyprh, FEAS /PO B 27 =1.207)3}

= S-ged7du] A g FEoR <lste] Ay
olole wl el niste] FAA} A2l ke ghol A A7 g Ao e@Ae] 71AF =A el
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(Table 8 Comparative Analysis of Dummy Effects among Regions

(1) OLS MODEL I +II+1II (2) Ordered Logit MODEL I +II+II
Coef t Coef ‘ t
Metropolitan Effect Basic Dummy Basic Dummy
) Chungcheong Effect 0.125 (1.75) 0.455 (0.81)
Eﬁfiﬁnal Gangwon Effect -0.375" (-2.31) -1.786 (-1.66)
Gyeongsang Effect -0.0289 (-0.34) -0.0618 (-0.10)
Jeolla area Effect 0.181 (1.96) 0.315 (0.52)
Year 0.00257 (3.07) 0.0133 (1.59)
Cnumber 0.0222 (0.83) 0.0822 (0.39)
Medical -0.115 (-1.84) -1.602" (-3.27)
Tdepend -0.0730 (-0.26) 1.392 (0.57)
ERR 0.104" (4.18) 4.325 (3.96)
Facility -0.257 " (-5.76) -1.902" (-2.66)
Operation 0.123 (1.95) 0.844" (1.97)
Compete 0.0144 (2.67) 0.205 (2.46)
Admin 0.358 (0.68) 44.40" (3.67)
Register 2.585 (5.96) 13.137 (3.14)
Employ 0.135 (0.32) -1.723 (-0.80)
Constant -1.326" (-2.81)
cutl 59.18" (4.95)
cut? 63.25 (5.19)
Observations 372 372
R? / Adjusted R? / Pseudo R? 0.557 0.538 0.5142
AIC 432.5 302.4
BIC 495.2 369.0

4.7 R@NMTHE O] B
24

}(Marginal Effect)

=

(Table )= TAHZAZIH L
(Marginal Effect)Z=}o|c}. 1%
2 Hatdel dA 23 (AME: Average Marginal
Effect) & vehlln], 2% d& 35 M9
A &3 (MEM: Marginal Effect at the Mean)Z&
et} o] & F3 ARt Ets e 2
ANAA LA Al gk A o So] 7153t 5= 9lrt
(Norton EC, 2019). t}& o] dAsIch= 714
Blol] 54| o] 1549] 718 A AA AMEZ &2
A QA el AHF 5L 0.0624
2, Apdstof sl A4d 25 03369 W A
s ubl Ag AT stel A9 8- 0.3993 7}
3= Z1o R HEEQI). Sl A sl RS 3he S
) AR LA G el AA4E 7FsAS 0.0234

2y

Pt

Zh23ke] | deprdaiste] AAE S5 0.6718 7&
gk b Al gete R A4 sHEe 0.6952
37138k AR IEHA o= wEH] A8 Tt
7} AR ZANAL Hmk opet g} A AlEls A
T the 7189 A HES AHS & ol el
tH(Woo et al., 2018]).

IR R FUZ2A Sl A A SR ge] 1
A A Al AMES 71502 AR QAR A

£ 0.0319 W 27} dekgaere 0.1722°
F 7F AN AR EEL 0.2041 W 7Ras)
= /ﬂ ;Fﬂ oh;} _le,l./\-l J,]__ \,].F/}L]]_ﬁ xHal—/\ﬂ 73;11
S lM=, AlIRIA S18-2] Wishr) g4t
KA 8 4ol F83F fod Axp) el digtke] Alg)
A 5EEo] 18] A Al AR LA ol 4] Blo]
o 2hge (0.7037 9 ghagh ubd | el st
2 el 3hgo] 3.7983 2 Zrlslolar, AHsAH
gtoz A 5L 4502 WE Zvlehs RS
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2ok MEM< 7522 A 319& A5= A4A AEgo] 18] Ak Al AMEZSEo2 AR A A8k
49 138 Ivte dFsidE AA S tjste] B 52 (0.2028 " i, durE)
7.5746° Z7HAAH . ASRANA TFeAS tjeto] B FES & 1.0947 U Fo|E wkd 240
7.8389 2 71510l A EE2] Eo] vf A ekttt Adjstoz AAY g5 1.2975 W Z7)skodc).

Table 9> Marginal Effect of Ordered Logit Regression for the University

At (AME)Average Marginal Effect (MEM)Marginal Effect at the Mean

predict 11\3/[;?1? % z P)lzl % z P)lzl

0 -0.0001 -0.93 0.354 -0.0001 -0.65 0.517

Years 1 55.4758 -0.0006 -0.97 0.332 -0.0012 -0.73 0.468
2 0.0007 0.97 0.333 0.0012 0.72 0.469

0 -0.0031 -1.00 0.319 -0.0012 -0.71 0.479

Cnumber 1 1.70967 -0.0167 -1.02 0.309 -0.0334 -0.70 0.483
2 0.0198 1.02 0.308 0.0345 0.70 0.482

0 -0.0202" -1.88 0.060 -0.0076 -1.20 0.230

Metro 1 0.38709 -0.1089" -2.22 0.026 -0.2172 -1.50 0.134
2 0.1291" 2.22 0.027 0.2248 1.50 0.135

0 0.0260" 3.04 0.002 0.0097 1.70 0.089

Medical 1 0.30107 0.1401" 3.80 0.000 0.2794" 2.76 0.006
2 -0.1661" -3.95 0.000 -0.2892" -2.75 0.006

0 -0.0176 -0.46 0.648 -0.0066 -0.30 0.767

Tdepend 1 0.56024 | -0.0951 -0.46 0.645 -0.1897 -0.31 0.760
2 0.1127 0.46 0.645 0.1963 0.31 0.760

0 -0.0624 -2.85 0.004 -0.0234" -1.89 0.059

ERR 1 1.9602 -0.3369" -3.99 0.000 -0.6718" -3.07 0.002
2 0.3993" 4.05 0.000 0.6952" 3.08 0.002

0 0.0319" 2.46 0.014 0.0120 1.38 0.169

Facility 1 1.42164 0.1722" 3.06 0.002 0.3434" 1.97 0.049
2 -0.2041" -3.09 0.002 -0.3554" -1.96 0.05

0 -0.0167 -2.32 0.020 -0.0063 -1.32 0.188

gfizrn’ 1 1.01500 —0.0899: -2.79 0.005 —0.1793: -2.02 0.043
2 0.1066 2.82 0.005 0.1856 2.00 0.045

0 -0.0017 -1.21 0.226 -0.0006 -1.10 0.272

Compete 1 8.54039 -0.0092 -1.27 0.202 -0.0184 -1.25 0.211
2 0.0110 1.28 0.202 0.0191 1.25 0.211

0 -0.7037 " -3.45 0.001 -0.2643 -1.22 0.222

Admin 1 0.97317 3.7983" -3.78 0.000 -7.5746 -1.70 0.090
2 4.5020" 4.06 0.000 7.8389° 1.69 0.092

0 -0.2028" -2.70 0.007 -0.0762 -1.41 0.158

Register 1 0.96081 -1.0947" -3.20 0.001 -2.1831° -1.90 0.057
2 1.2975 " 3.29 0.001 2.2592" 1.90 0.058

0 0.0172 0.54 0.590 0.0065 0.50 0.614

Employ 1 0.54008 0.0931 0.55 0.585 0.1856 0.52 0.606
2 -0.1103 -0.55 0.585 -0.1921 -0.52 0.606

" < 0.10, “p < 0.05, “p < 0.01 / Self Powered Univ 2, Em Powered Univ 1, Restircted Univ 0.
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(Figure 3)2 A% #4743 fo4 3= FL6
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