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Because of the changing educational environments, Korean universities have to stand up to the challenge of enhancing their

performances in educational activities. Therefore, Korean universities should seek ways to improve its competitiveness. The evalua-

tion of Korean universities has been conducted by the Government and other media agencies like JoongAng’s Daily to promote

the development of universities. The purpose of this study is to evaluate and compare the relative efficiency of Korean universities

using DEA (Data Envelopment Analysis) and AHP (Analytic Hierarchy Process) models. To produce reasonable results, major

input and output variables have been determined in a step using a Profiling method, Spearman correlation analysis and AHP

model. Also, this study shows that the relative efficiency for Korean universities is obtained not only based on quantity of output,

but also on the basis of the quality of the output. Drawing upon the results of the analysis, this study provides a comprehensive

and practical method for evaluating the performance of universities in terms of efficiency.
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Selecting Subject and multiple input & output factors
through literature review

)

through Profiling, Spearman correlation and AHP Analysis

Selecting Final factors

]

Evaluating the performance of universities
by applying the DEA model

]

Evaluating the performance of universities
by applying the AHP model

+

Evaluating the performance of universities
by integrated DEA-AHTP model

+
Identifyng the relationship between the ranking of
JoongAng Daily’s university evaluation and
the ranking of universities using DEA and AHP model

<Figure 1> Study Framework
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0.4791
0.4644
0.5095
0.6044
0.3932
0.4980
0.4003
0.5508
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1

=

[¢)
0.2864

Publications
0.4611
0.7968
0.3802
0.1845
0.3775
0.5498

TR

Technology
transfer
revenue

0.4241
0
0.1535
0.3448
0.1248
0
0
0.3417

Patents
Registered
and Licensed
0.3131
0.1795
0.2805
0.4294
0.3325
0.3422
0.3021
0.4489

A4, 7104 $U R, A
Journal
papers
0.8537
0.4267
0.7120
0.8893
0.7545
0.4227
0.4780
0.7702

Ontput factor

Graduate
School
0.3815
0.0536
0.3588
0.6829
0.3426
0.7143
0.4556
0.5868

Dropout
(inverse)
0.1518
1
0.2062
0.0918
0.1315
0.6701
0.0880
0.2618

<Table 2> Partial Efficiency of Output Factor by Profiling

Graduate
0.8918
0.7724
0.9537
0.8165
0.6283
0.8448
0.7337
0.8015

o et

Employment
0.5306
0.8217
0.6146
0.5808
0.4514
0.8050
0.7676
0.6456

DMU
DMU1
DMU36
DMU37
DMU38
DMU72
DMUS8S
DMU93
Average
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<Table 3> Spearman’s Rank Correlation Coefficient
Patents Technology
Employment | Graduate (?[:\?gﬁslét) Gsriﬂgitle Jc;urgraél Registered transfer | Publications
pap and Licensed | revenue
Employment 1
Graduate 836" |
Dropout(inverse) 372" 255" 1
Graduate School -258 -204" -010 1
Journal papers -.149 -.100 -204" 197 1
Patents Registered and 361 asa |2t 206° 1
Licensed
Technology transfer revenue -555" -446™ -340" 3357 265" 5757 1
Publications -073 -.025 -.037 -.065 183 .094 -175 1
< .05 "p < 0L
424 22} 8 8% XA 425 ¥4 - AHEL L] FoE ¥4
27 AAE Bleat Ame 529l W), Sk B TR AHPE H89 A4 B7E B 7 2
WSS Fa s (29 W), weu(R : A9), 2E MEAE REe FoE7t B 22ES AF A
Aota(as] ), ud - 9] AR - A E F Askdth AHP AT 2= <Figure 3>3 2ol £ AT
s a2k AEase FY - 0e SEA AdER 3 2E 1SS E22d 184¢ TER £ A3 97}
TS ek HAAA (S W), TEEE A & 7]E(Criteria) 3 739, thek SGHIE FAEY, A=
(&S] ), Aok (@9 : W), AlEelA $UR AFe] B7} 7)1 F(Criteria) & 8w & A7 T
(9] AR, AA - oA (9 MR F e Y B TS 0] 89) 87k 715E(Sub Criteria)ol A
a3t e A AYdad, sHo R, s FPrl= aSH,
27 AAE Y AERLE olgdtel 2 Yetel & AT, ATuE TAR e wge AEE AA
A4S S 23 CCR oA B84 tieto] 54 FEEE HY (), WAz, daedres o - 9] g
M(58.1%) = HEFE 71 667H(71%) 9] E&4Q1 thete] A AA =i, 7sold T8, AA - JAE AT
ok Abel & BT o= 8719 A= AE AHREE FAUI AME ASY F shdel= 9370 tidte] fjxgitt
o Z&49 AtelE Hel 12719 UgES B 849 AAE AHP B8 07 7} 849 7S BE87] 9
& Qlste] DMUES] A mjaAZE F48atA vepste & st (3H), ek ARPAKIH), theh a2 (97)
U AEe e 5 Ads gAToRA HlEasde]l  FoR FAE HEVEF 139 AES AASIITh AR
d9E Anw 8 5 9 07 HEw T8 Ao g4 vete] 4t 3
AER FY a0 F2EE WS Sl
Universities’s Efficiency
(Efficiency=08/1S)
[ ' I ]
Input Output
| Members | | Operating costs | ‘ Education | |§cholarlyresearcl+
I | [
I [ | I I | I | I
Full-time | |00 000 | [Educatio Scht.)lar Research(| EmpLOY | iy op oy Graduate| |Journal || Technologyl |p, 0 tions
faculty budget ship budget || ment School || papers|| transfer
revenue

<Figure 3> AHP Hierarchical Structure for Selecting Factors

niversity 9
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426 HF 22 A 3k F 2570(28.9%), 714 Q1 WA HlE&o] <]
AEE JFEAE <Table 4> AABITE 7SS & o0& Wol: ke 3370(35.5%) & UERsEth o] e}
AR FAE7 S 84F HF 8o A¥sty T2 9 a8A4L R JdFu 71EH 2l wE Hg
T7b e 84w AASI A Stk Y8 AT 15 &9 YQle] B FoE Hol y|EAHo® HasAdl
SolA 3549190 AQwe F, B 5, WK, A djske BYSE A9e] F3} TS HGeA 2ol
£ T 848 Jgstdon, AEshe 1w 45 o) va dddEn
9l =) - o) sex AA =R S A Aok
T, 7l=old FYEE HTow AASA 432 AEFAI AFFTA 2849 4
2 AdFE AAHE Y - A=A FoA gt &
<Table 4> Weights of Factors Using AHP Ryl g HELS 723 paoa LR 3 g8
] 7= olplE B ALl S Aol 84 =S
Factors Weight | Rank | Selection | Cl ;_;1 ;;‘;ZZL: ;U?Ei??i ;:L:; _); ;;ﬁg ;?%O;L
Full-time faculty 0.514 1 i HelR 2o 7l ﬂx}"ij o 3},031;]_ . 3701 e
Students 0285 | 2 . T REAT T AR SATT o e ofan T Fl o
Input | Education Budget 0.081 3.5 [ .00 ATl a8 SAS AT FHaLE ddud
Research Budget 0.081 3.5 o St =, ad - o AR, AEess - 9 g
Scholarship 0.039 | 5 A AA =, 7Eeld YRR AAsh
Journal Paper 0.288 1 L AT g84 Aot AFFAY 184 Ade
Employment 0224 | 2 ° 717} <Table 6>3} <Table 7>l #| Al &t th
Graduate School 0.215 3
Output | Technology transfer | .0 | " 01 <Table 6> The Distribution of Efficiency for Education
revenue
Publications 0.092 5 o CCR BCC
Dropout 0.051 6 Efficiency n % n %
1 6 6.5 17 18.3
4.3 DEA% Ol_g_@. E‘EQ ;Jg 09 < E<1 7 7.5 19 20.4
08 < E <09 16 172 23 247
431 Wi3te] Az} Fo= 93 584 =4 07 < E<08 33 35.5 18 19.4
DEAS BEA3 A3} 937 t)ste] Add 584 % 06 < E <07 21 22.6 8 8.6
= <Table 5>} o] Hehitrh CCR RGN wgel |2 =2700 1 O o3 : >
ake AR 37.6%9 3570, BCC mRolMe dAe [ =E03L 9 it : >3
602%91 56715 LFEF Total 93 100 93 100

<Table 7> The Distribution of Efficiency for Research
<Table 5> The Distribution of Efficiency by DEA

CCR BCC Efficiency CCR Bee
Efficiency n % n %
n % n % | 16 17.2 29 31.2
1 35 37.6 56 60.2 09 = E <1 m 118 7 75
09 < E < 1 23 247 17 18.3 08 = E <09 19 204 8 194
08 < E <09 25 26.9 14 151 07 < E <08 2% 25.8 2 237
0.7 < E <08 7 15 5 34 06 < E<07 11 1138 9 9.7
06 < E <07 3 3.2 ! Ll 05 < E < 0.6 6 65 5 54
Total 93 100 93 100 YPEPTY p S 5 22
E <04 1 1.1 1 11
CCR 233 BCC 239 v &S =3 729 T84 Total 93 100 93 100

SE)e 243 4 Atk AHe) YAFre £uge
ahs AR EgAel e e AR GEe 35 wiEA 5ed g ATEA B84 4 249 e
(37.6%)% VPebeteh Wb, o} Bl g 9ele] M 2 a(Marig® E@T Ao <Figure 450 A AHAT,
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- L Argek A Aaks 39 25%t 89l 25% 5 Al A8t
=l . * .' '.’: ol ": ‘ 93\9—‘31, <Table 9>¢} Zt}.
] P
S o wm owe i <Table 9> Efficiency by AHP Model
Research-forcused 0600 3 . o * pe
Efficiency
e Rank | DMU | Efficiency |Scale| Establishment | Location
* 1 81 1.0000 M Public Non-Capital
- 1 2 69 0.9302 L Private Capital
om0 0.83% 3 18 0.8816 M Private Capital
" et 4 s8] 0120 | M Private Capital
e s | st | 07387 M Private Capital
<Figure 4> Matrix of the Efficiency for Education and Research 6 80 0.7072 S Private Non-Capital
7 79 0.6639 M Public Non-Capital
7} 5849 WIS 7|FoE 4 EHOoT TRE 8 92 0.6545 L Pr%vate Cap%tal
Qon] A=A A BCC RH S o] 43 W ostel 1 9 43 0.6516 M PrTvate Capftal
§34 584 0 Q750 T84 48 AR AL T T oen T LT e T o
11 48 0.6357 L Private Capital
e 297“(31.2%)9] o ko] 9] ‘]3]'111, o] F ATFA & 13 0.6213 L Private Capital
A I W& B84 ol BF I’ E vEhd e 14 0.5841 L Public Non-Capital
oz /R Vet 1SS v & Aol AqtEEo) 15 0.5635 M Private Capital
ksl QAR H ] st 187H(19.4%)i UEhgon < 16 9 0.5504 L Public Non-Capital
FRHUP= FASS 79aks Ao AL w3 4A15 w9 17 56 0.5434 M Pr?vate Cap?tal
rﬂ@i&; 2271(23.7_%2& UrE‘rk_ki}. JALERO] BEE AT 12 Z gziij 1\L4 ::ZZ g;‘:ﬁi
oF u B WA Rl ook 2470(25.8%) = WERATE [0 T 60 | 05068 L Private Capital
21 71 0.4980 L Public Non-Capital
4.4 AHPE 0|2% &8 54 2 | 70 | 04525 L Public Non-Capital
23 35 0.4130 S Public Non-Capital
AHPE ol &3to] rjste] gatg gy Adoer = [0 0| o |© = 0
A7) 9131 A 44D 245 dgoR AP AF | LT 000 M | Poae | Cow
= _ — J—— . - o . rivate apita
TES ZH_T_LE?‘S}EL q’éj? © iség] O}%@%Q T e [ oess | Private Capital
Toll A Akt FEEE B (), AM - M E A 74 | 11 0.0357 M Private Non-Capital
oIt HF Q48R 7AE AHP E¥ S F3 715 A 75 | 90 | 00346 s Private Capital
Z &3 A3b= <Table 8> A A&tk 76 | 59 0.0325 S Public Non-Capital
71 13 0.0311 K Private Non-Capital
<Table 8> Weights of Factors Using AHP 8 | 87 0.0296 M Private Non-Capital
79 84 0.0203 L Private Capital
Factors Weight Cl 80 | 26 0.0200 S Private Capital
Full-time faculty 0.511 81 40 0.0088 S Private Non-Capital
Students 0.289 82 57 0.0086 M Private Non-Capital
PUt 1 fucation Budget 0.100 00 83 | 28 | 00085 s Private Capital
Research Budget 0.100 84 50 0.0084 S Private Non-Capital
Journal Paper 0.363 85 8 0.0077 M Private Non-Capital
Employment 0257 86 91 0.0073 S Private Capital
Output 1= i ate School 0233 01 87 | 49 | 00068 | M Private Capital
Technology transfer revenue 0.147 88 25 0.0065 S Private Capital
89 93 0.0063 L Private Capital
90 65 0.0062 S Private Non-Capital
AHP 58§ o] &3 tiste] 842 AHPEY-E A 91 | 88 | 0.0048 S Private Non-Capital
=9 7t 849 TtEAE ol&dte] 84 = TEE 92 | 36 0.0048 S Public Non-Capital
7]—%}}(Output Score)/%%—‘zr‘ﬂ 7]—%?}(Input Score) & & 93 85 0.0035 S Private Capital
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4.5 DEA-AHPEE 28EZ 0|2% e8M =3

9370 Ao & DEA-AHP 53 23 EAS A%
Ay AhA g84 EEE <Table 10>3 2T} DEA-
AHP 5% 7389 84 ZA3= 7]|& DEA Z3 S o
43k st g8 HE FARRE EXE Hole Ao
2 Uehgth AAd A o2 AHP 238 938 7lEx AH
= g&83lo] DEA R8-S 43 384 X 24 o
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<Table 10> The Distribution of Efficiency by DEA-AHP

Efficiency CCR BCC
n % n %
1 35 37.6 54 58.1
09 <E<1 23 24.7 19 20.4
08 < E <09 24 25.8 14 15.1
07 < E<038 8 8.6 5 5.4
06 < E <07 3 32 1 1.1
Total 93 100 93 100
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<Table 11> Comparison between DEA and Integrated DEA-

AHP Model
CCR BCC
DMU DEA DEA-AHP DEA DEA-AHP
Rank Rank Rank Rank
1 53 51 65 64
7 58 57 71 71
8 60 60 67 66
9 52 53 1 1
12 69 69 57 56
16 75 78 30 80
20 40 39 1 1
24 48 50 64 67
25 71 68 83 81
30 83 84 82 83
41 39 41 1 1
42 49 48 66 65
48 41 40 1 1
58 66 66 76 75
59 68 70 70 69
62 92 93 93 93
63 65 65 75 76
65 79 73 1 1
68 81 80 85 85
71 84 83 84 84
7 89 88 90 90
74 70 71 1 1
76 80 82 36 86
78 51 52 1 55
86 73 74 74 74
87 50 49 63 63
89 56 56 69 70
90 46 47 1 57
A% 109 el A=A 2 Aoz YT
7 2o o)t g8 =9l dd FAAdES FIs)
7] flate] 9] o] nk(Spearman) o] A A ¥aA L& A
ASE Ab= <Table 13> 2o 4 A 3FUEe]
g7t =99k AHP B S o] &3 a&4 w9l A
BAATE 06872 FoFE 1% TAH R {23
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g} 7t ) gho] Zt5of <) 3}

]gﬁel _dEQ. ‘—z47<4 i%@

= t&ﬂd, DEA 28L& F93 A& ddets NRE 7

P

kel Hls 1Et1, 7%} 2 FdEd AtES Ad DMUE
V|Eo s Aatste ghol” d o e
o7l ol FATAE Ad o ddEh



The Performance Evaluation of Universities using DEA and AHP Model

<Table 12> Comparison between JoongAng Daily’s Rank and Rank of the Efficiency

61

JoongAng’s

DEA

DEA-AHP

DEA

DEA-AHP

DMU | Establishment Location Scale Daily (CCR) (CCR) (BCC) (BCC) AHP
81 Public Non-Capital M 1 1 1 1 1 1
80 private Non-Capital S 2 1 1 1 1 6
60 private Capital L 3 57 1 58 1 20
45 Public Capital L 4 1 1 1 1 12
48 private Capital L 5 41 1 40 1 11
14 private Capital L 6 1 1 1 1 10
43 private Capital M 7 1 1 1 1 9
12 private Capital L 8 69 57 69 56 28
92 private Capital L 9 1 1 1 1 8
75 private Capital L 10 1 1 1 1 29
66 private Capital L 11 1 1 1 1 43
69 private Capital L 12 1 1 1 1 2
27 private Capital L 13 64 1 64 1 18
46 Public Capital M 14 67 78 67 78 24
84 private Capital L 15 1 1 1 1 79
58 private Capital M 16 66 76 66 75 4
5 private Capital L 17 54 1 54 1 13
9 Public Non-Capital L 18 52 1 53 1 16
39 Public Non-Capital L 19 1 1 1 1 39
71 Public Non-Capital L 20 84 84 83 84 21
53 private Capital M 21 1 1 1 1 19
2 private Capital M 22 1 1 1 1 15
56 private Capital M 23 45 62 45 62 17
19 Public Non-Capital S 73 76 79 76 79 54
2 private Non-Capital L 74 1 1 1 1 67
15 private Non-Capital S 75 1 1 1 1 38
36 Public Non-Capital S 76 78 1 79 1 92
72 private Non-Capital M 71 89 90 88 90 63
49 private Capital M 78 1 1 1 1 87
41 private Capital S 79 39 1 41 1 72
82 Public Non-Capital S 80 1 1 1 1 47
23 private Non-Capital S 82 36 1 36 1 59
90 private Capital S 83 46 1 47 57 75
24 private Non-Capital M 84 48 64 50 67 60
91 private Capital S 85 1 1 1 1 86
57 private Non-Capital M 86 1 1 1 1 82
28 private Capital S 87 1 1 1 1 83
62 private Non-Capital S 88 92 93 93 93 49
30 private Non-Capital S 89 83 82 84 83 58
37 private Non-Capital M 90 88 88 89 88 65
52 private Capital M 91 1 1 1 1 41
32 private Non-Capital M 92 44 1 44 1 42
34 private Non-Capital M 93 1 1 1 1 70
25 private Capital S 94 71 83 68 81 88
50 private Non-Capital S 95 37 1 37 1 84
65 private Non-Capital S 96 79 1 73 1 90
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