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Abstract The structure of universities needs to be adjusted and reformed to cope with the decrease in
admission resources and the quality of education due to the low birth rate and aging population. Such
a policy is receiving much attention. To analyze the relative efficiency of private universities in Korea
from the perspective of resource and performance, this study evaluated the efficiency of private
university operation by applying a DEA(Data Envelopment Analysis) technique. The DEA measurements
were compared with the diagnosis results of the department of education (Government) in 2018. The
input and output variables used in the research analysis were utilized by the university's notification
materials (public disclosure information). An analysis of the operational efficiency showed that 48% (12
universities) of the 25 DMUs (Decision Making Unit) were efficient for DEA-BCC models and that some
of the capacity-building universities were operating efficiently. In addition, the DEA analysis found ways
to improve inefficient groups through DEA-Additive results. This paper can be meaningful because it
confirmed the relative efficiency of private universities and suggested improvement directions through
the DEA method, which is characterized by the simultaneous consideration of various input and output
factors. This will help apply the limited resources related to the input and output elements of each

university.
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Table 1. Input and Output Variables in DEA model

Spec. Indicator Definition
the number of students enrolled
Input the percentage of full-time professor
Variable scholarship per capita
cost of education per capita
employment rate
Output research performance per capita
Variable student retent rate
student recruitment rate
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Input Variables

Number of student enrolled
% of full-time professor
Scholarship per capita

Education cost per capita Result Verification

Basis Competency
DEA :> Diagnosis results of
Analvsis University in 2018
BCC / Additive  fesults
model

Output Variables

Employment rate
Research performance
% of student retent

% of student recruitment

Fig. 1. Analysis model of private university using the DEA
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Table 2. Input/ Output Data of Private University
Input variable Output variable
University Student Full-time Scholarship Education Employ- Research Student Student
enrolled Professor per capita Cost ment rate performance retent recruitment
(person) (person) (10,000won) | (10,000won) %) (per capita) %) (%)
A 16,286 878 343 1,412 66.5 1.8616 99.9 120.7
B 6,146 235 367 1,138 62.1 1.5219 99.1 112.1
C 10,718 429 328 1,142 61.3 1.1977 99.7 108.8
D 4,247 198 462 1,402 75.9 1.0511 99.9 94.2
E 19,060 903 370 1,350 57.2 1.8114 99.8 112.8
F 3,703 284 387 1,369 71.5 0.9564 99.9 106.2
G 10,022 432 317 1,338 64.5 2.2969 99.9 128.5
H 6,873 251 373 1,205 66.0 1.3890 99.9 102.3
I 16,828 710 337 1,218 57.7 1.4950 99.7 112.1
J 4,968 204 398 1,334 67.2 1.5772 99.9 116.3
K 5,199 238 333 1,308 64.3 2.2109 99.8 129.3
L 6,657 304 280 1,801 70.4 1.9654 99.2 121.7
M 6,198 235 379 1,103 53.8 2.7614 99.8 104.2
N 7,001 275 397 1,193 66.8 2.3318 99.8 99.3
0] 10,767 501 303 1,332 69.7 25268 99.8 126.9
P 2,256 87 367 1,008 76.1 1.0244 87.9 96.6
Q 3,424 139 386 1.577 71.1 0.9130 99.3 106.3
R 1,277 79 395 894 77.6 0.7160 99.9 116.8
S 2,965 146 373 1,056 70.8 1.1797 96.6 89.9
T 9,622 353 379 1,134 65.0 0.9173 99.9 106.5
U 3,900 145 310 960 62.4 1.4837 99.9 100.9
\ 7,214 281 393 1,065 60.1 1.4437 99.8 101.8
\4 7,814 365 350 1,710 61.4 1.1661 99.9 102.1
X 17,532 808 348 1,344 57.9 1.9313 99.5 106.2
Y 5,186 188 398 1,021 70.1 1.5096 99.5 1219
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Table 3. Analysis Result using the DEA-BCC model

University Effisiisg:y Reference Group () ))
A 0.9589 A= 085 A;=0.15
. 09133 Ag= 002, Ay = 024,
Ap =030, Ay= 043, Ay= 001
C 0.9397 Ap =030, Ay = 001, Ay= 0.69
D 1.0000 Ap=1.00
E 0.8739 Ap= 045 Ap =002, A;= 053
F 0.9304 Ag=017, A= 058 A= 025
G 1.0000 Ag=1.00
H 0.8812 Ao =030, Ay = 0.19, A= 051
I 0.9287 Ag= 043, A= 057
J 1.0000 As=1.00
K 1.0000 Ag=1.00
L 1.0000 A, = 1.00
M 1.0000 Ayr= 1.00
N 1.0000 Ay = 1.00
0 1.0000 Ap= 1.00
P 1.0000 Ap= 100
o 08998 AL =009, A\p= 023,
Ap =032, A, =036
R 1.0000 Ap = 1.00
. 09573 A= 0.03, A\p= 0.45,
Ag = 016, Ay = 036
T 0.8663 Ag =009, Ap =021, A;= 070
U 1.0000 Ay = 1.00
A\ 0.8983 Ayr= 001, Ap = 0.06, A= 093
w 0.8871 Ag =007, A= 093
X 0.8561 AL =008 Ay= 039, Ay =053
Y 1.0000 Ay = 1.00
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Table 4. Analysis Result using the DEA-Additive model

Input variable (excess value) Output variable (shortfall value) Reference
Uni'ver Student | Full-time |Scholarship| Education | Employ- | Research |Student| Student
“SIY | anrolled | Professor per capita Cost ment rate |performance| retent |recruitment Weight(X )
(person)| (person) |(10,000won)|(10,000won) %) (per capita) | (%) (%)
A 903 56 168 1.18 Ag=056,A,=021, Ay =0.13, A;;=0.10
B | 273 9 128 5.46 7.64 Ag=0.13, Ay =023, Ay =045, Ay =0.19
C 699 27 127 391 0.30 1.81 )‘K:O‘19* )‘1?, =0.16, /\Lv:O,65
D A, =1.00
E | 1501 | 73 301 7.67 0.46 A =0.17. Ay, =038, A =035, A,y =0.10
F | 160 18 18 454 136 5.01 Ag =069, A;r=031
G Ag=1.00
H | 312 10 27 163 449 X,=0.25, A, =0.16, A, =059
1| 1319 | 55 176 8.90 001 | 172 A =028, Ay =024, A, =048
J A;=1.00
K A = 1.00
L A, =1.00
M Ay =1.00
N Ay =100
o Ap=1.00
p Ap=1.00
Q 159 4 663 3.58 5.94 7.75 A =006, Ap =084, A, =0.10
R Ap = 1.00
s | 40 3 118 886 | 2062 Xy, =0.14, A =063, A, =0.23
T | 766 25 6 222 8.65 5.84 A =074, A,y =026
U X, =100
v | 418 14 4 97 9.02 064 | 1072 A1=036, Ap = 0.64
w | so01 24 5 777 7.31 465 Ap =042, A, =058
X | 1297 | 62 307 3.28 3.54 Ag=009, Ay, =037, Ay =0.12, Ay = 0.42
Y X, =1.00
7] A= 84T AT FHAECIY A o] #fsl ofd W49 gho] WEA HE ¥ glo] wddst
A BlEEAQl tigte] RESH FH 9 2718 ERITT o STISEAY ke d-olH Eq. (9)9F 2ol VIFg:
W H3H o9} =8 S Y= of & HIES 31 4+ (Variance Inflation Factor)2& AAME 4 ok
ek Table 5. & 5344 24g B9 BrAmd) o
RS EQIRt Aot
5.3 584 Wi 25
DEA7|¥S 283 A7l 71 30] dish A [/ p— ©)
A Slslel APsh AHHAEANE THEBANEL L
ol gato] sloletm BAZATIe} WY AAEH A Table 5. Analysis Result of Multi-collinearity
q{ajhgﬂ g‘]‘l’(xl—g7ﬂ A A, c:la}:%_g} B, XHZ‘]X] e Xﬂ"‘]— Input Student Full-time Scholarship | Education
C)Z nlslo] B Ao AASH Axfo] A8 He Variable | enrolled | Professor | per capita Cost
TR=A e BholsiT} VIF, | 8590 9.135 1.187 1251
Output Employ- Research Student Student
5.3.1 ]gjl_xlﬁ?_l_ )Ck,":',:f?:l‘l“ Variable | ment rate | performance retent recruitment
DRI JEEAEY] AUUAS gy o | P | T | Y | 1
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Table 6. Comparing Results with 2018 years

University o . DEA .Gow'erflment
Efficiency Score Diagnosis Result
A 0.9589 Self-Improvement (A)
B 0.9133 Capacity Building (B)
C 0.9397 Self-Improvement (A)
D 1.0000 Self-Improvement (A)
E 0.8739 Capacity Building (B)
F 0.9304 Self-Improvement (A)
G 1.0000 Self-Improvement (A)
H 0.8812 Capacity Building (B)
1 0.9287 Self-Improvement (A)
J 1.0000 Self-Improvement (A)
K 1.0000 Self-Improvement (A)
L 1.0000 Self-Improvement (A)
M 1.0000 Self-Improvement (A)
N 1.0000 Self-Improvement (A)
(0] 1.0000 Self-Improvement (A)
P 1.0000 Self-Improvement (A)
Q 0.8998 Capacity Building (B)
R 1.0000 Capacity Building (B)
S 0.9373 Capacity Building (B)
T 0.8663 Financial Restriction (C)
9] 1.0000 Self-Improvement (A)
\ 0.8983 Capacity Building (B)
W 0.8871 Capacity Building (B)
X 0.8561 Financial Restriction (C)
Y 1.0000 Self-Improvement (A)
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