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ABSTRACT

Management efficiency analysis of small and medium-sized
pharmaceutical companies

by Yang, Seung-Cheol

Advisor: Lee, Gye-Won, Ph. D.

Graduate School of Business Administration,
Chosun University

As the knowledge industry that expands the opportunity to hire
high—-quality manpower and also creates high values, the pharmaceutical
industry is promoted as a national strategic industry in Korea. Owing to
the influence of FTAs with EU, USA, and China, the competition between
global pharmaceutical companies and domestic pharmaceutical companies
hits up. Compared to foreign pharmaceutical companies, the
competitiveness of domestic pharmaceutical industry is considerably low,
and it i1s exposed to many problems as well. Thus, the government is
carrying forward diverse policies for the activation of domestic
pharmaceutical industry. Starting from the first promotion of
pharmaceutical industry in 2013, through the announcement of five-year
general plan, it is currently performing the five-year institutional direction
& strategies till 2017 under the banner of “take-off for the world seven
pharmaceutical powers”. As a part of this strategy, under the goal of
“exportation through the development of new medicine and new products”,

it is trying to get out of the domestic market-centered growth, and also
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continuously suggesting the policy direction for the development of
pharmaceutical industry like the establishment of measures to reinforce the
competitiveness of pharmaceutical industry through the establishment of
funds for promoting global pharmaceutical industry and the selection of
innovative-type pharmaceutical companies.

For the evaluation of management efficiency of small & medium-sized
pharmaceutical companies with sales in 100billion-300billion won out of
domestic pharmaceutical companies through DEA analysis, this study
comparatively analyzed the business performance by using the financial
statements of 36 companies based on the settlement in December 2016.
Out of many input elements and calculation elements, regarding the input
elements, total assets, selling & administrative expenses, labor cost, and
number of staff were selected. Regarding the calculation elements, the
sales was selected. In the results of analysis, the conclusions were drawn

like below.

First, in the results of analyzing the efficiency of 36 small &
medium-sized pharmaceutical companies, in the first Tier analysis, six
companies including DMU21, DMU22, DMU39, DMU43, DMU47, DMUS51
were analyzed as efficient companies. In the results of the second Tier
analysis, nine companies such as DMUI18, DMUI19, DMU24, DMU?2S,
DMU30, DMU33, DMU40, DMU45 DMU5S2 were analyzed as efficient
companies. In the results of the third Tier analysis, seven companies like
DMUZ20, DMU23, DMUZ27, DMU34, DMU37, DMU46, DMU48 were
analyzed as efficient companies. The last 14 companies were shown as

nefficient companies.
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Second, reviewing the number of efficient reference of inefficient
companies in the Tier analysis result table in each stage, DMU21(27
times) in Tierl, DMUb52(17 times) in Tier2, and DMU20 & DMU23(8
times) in Tier3 were analyzed as companies with the highest number of

reference.

Third, in the results of examining the subject of benchmarking in
accordance with the benchmarking reference group in each stage for 14
companies evaluated as inefficient companies, it did not completely accord
with the number of efficient reference. The benchmarking standard

pathway was shown as DMU20 — DMU5S2 —DMUZ21.

The existing researches on domestic pharmaceutical companies mainly
focused on the simple analysis of business performance, analysis of
factors having effects on business performance, change in management
efficiency, and change in productivity, which just aimed to understand the
current status. This study is differentiated from the existing researches,
by suggesting the actual benchmarking standard pathway in each stage.

The results of this study are expected to be used as basic data for the
improvement of efficiency of domestic pharmaceutical companies in the
future. As this study only analyzed the efficiency of pharmaceutical
companies in December 2016 targeting small & medium-sized
pharmaceutical companies with sales in 100billion-300billion won with the
measurement of changes in corporate efficiency in the comparison with
the previous year, it is limited to generalize the results to the whole

domestic pharmaceutical companies.

Key words : efficiency, pharmaceutical, management
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71 et 325 32.6 32.9 32.7 33.0

Abg: v 2T A(2017). 2017 AP BE AR T4 (2017.01)

S22 A oebE el R&D FA T AR ofd <m2-9>%

3
2o AAAQD ofokEe]  AgEHl A HF2 Azl Hlsho]
20107201511 & ®lalstH W] Fo] 2 A o2 e

e

<HE 2-9> 9 oFE 2HY R&DFAF vlF A3 (9 AdY

T 2010 2011 2012 2013 2014 2015

CETIEE
(1%)
oferE

(HZ)

2.38 2.56 2.56 2.83 2.96 3.02

5.47 6.18 6.35 6.72 6.29 6.76

Az v e A2 EE(2017), 20179 AT EF FAFE 34 (2017.01)

U 2Fgd™ R&DH G Fole <# 2-10>7 2ok Axg AA7F 201049
328w o] QoA 20154 511 Yo7 557% F71Eel] dhalo] ook
2 HE&2 U o v &o] Az nvlete] g A2 FoF e

o,

om
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<FE 2-10> =] AP R&DMHIE F0 (

e
Ho
=
19
(o

-
A

2010 2011 2012 2013 2014 2015

A= AA 328.0 381.8 432.2 465.5 498.5 511.3

o] o3 7.3 8.6 104 10.8 11.2 135

A5 v A2 2 (2017), 20179 AT % FALE 114(2017.01)

Sl A ke Aoke] #ge F 267 AlFolH, olF A9l 207 FHo]
201611 86099 AAAA S VI =stHa 2013d 7 Hlwste] 60.1% & FHo=
FA 7} F7he Ao vehygth 20159 W AoF 100919 ool Aak
& 715 FFL2 AoldWA(ForAlh), EEA(LdFFF), A= =AH0LGA

Wabeh) oz vhebweh wW Aok Akl e vlgjel WA, of
%

. &, FaEstA 2Asks AdY 959 V1S AlE AAEAol A9
R AFES Aishe AFAART= dd ArIdEd AFHJA AR
%

FAsa Ao F4e FEATIA gulolE A & H s}
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,15,

<3 2-11> =] i AleF ALE (20161 129 7)) (99l 9 9d)
H _
& A5 PN ! &) 7} =} gsay 2013 | 2014 | 2015
1 | AZEs | SKAVA | 1997.7.20 | A FSA - - -
o] 7 of) = ] ]
2 oy | HEACE | 199734 | SFsdde-EA | 182 | 160 | 142
o
3 | wEtE | BEleFE | 1997528 | HFARA o] ok3E - - -
4 | FEAA | JWEARF | 199356 | 7IEtgsketey | 204 | 302 | 179
5 | WEEA | LGAEIE | 2002.2.27 | 71Eke)stEt e | 633 | 58.1 | 174
6 | ofEAF | FFACF | 199.11.29 | G WEAAA | - 6.1 | 56
7 | FEERAE | CJAIYADE | 1995.1.26 LUENES - - -
8 | HEz T | 1995126 | et FdA | 200 | 13.2 | 249
Hl A2 7] 4
9 | #wpdl~Ag | fekFd | 2003.10.22 . - 276 | 19.8
(e IRURINS)
10 | Aoldlvg | FobAlek | 2005.11.29 | 23bdAk8A | -3.8 | 116 | 119
R - 3 )
11 e FagokE | 2001613 | dEFASkAl | 623 | 217 | 842
HE
12 | AFUA | g dAeE | 2007.4.20 | G FEAEA | 1.9 | 50.0 | 60.8
Hl A2 7] 4
13 | 9w ~A" | SKAWZA | 2007.7.18 . 91| 08 | 14
g
14 =47 A FokE | 200810.28 | AP AISEA | 389.3 | 122 | 192
15 | 7hvEA | BEAeF | 201099 iAo 415 | 399 | 394
16 | It | AFAeF | 2010.8.17 FAFA - - 1.3
Hl Ay 2 7] 2
17 | A=A | JWsAeF | 2011.8.17 e -566 | - 13.0
(< BRI
18 | FHEME | AgoFrE | 201215 | =LA | 91 | 90 | 425
19 | AnEEA | IGAEASE | 2012627 | W= &4 | 1643 | 139 | 197
20 | Tyl A =9 2013.7.4 T 8-A - 80 | 105
g7 537.2 | 657.6 | 860.9
A5 AR AN T 20160 A kA A B aA




gulol sk wastel wolE oAl Fo) o] guolE Fale wgw
5, 1 RS Fole) 20%F A ¥EE AYHAL. o, FEAA

A, o|okE A|AE AAG A Aotk WY - oFy go
o)oFES AFeA TdEA =W, 1 g WY - o - A

Amolth, FHe AAU Awel AL Bk A FFHT ol A

of B4 - okite]l AR Ael B yBFAoR Yuste] Awe] ryel
vlujstrhs A7 AZIE A o2 AAE] s AgE AAN A
At Wl b3 Fol ookES AW YUY ATt FAT 2
o) 70068 w0 ATl J4E AYAA TAY F1E AFH,

Bake] A WA - T So] oJopE AP FHTEE BAywejo] 7

d

AA, SoFE ol AHA oItk dzvIsh o okEe] AUE Fol
1 ERE FEAG 24 A4
B

o FAZ gate] 2010 11€e)] ook g
th A= A o= A S| AT ok S m Tl Al W o|EE AlE st
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of MAF T Fi AW Ado] Hi, Wi A AEHA o} WA
Aolehs oloprl7h Bkt 9 87]7] Robw EwelwolEsl HAsm: 9
ot o]E AW F gl WA DA FEAL, o TAPES A
71 f18h Slmd - oRAbY - SEJ1E ARS B dHlolE AUAE =
QIS HIek o= AT okAl, FeRr), ool omlw AUA, F

AR ol A FowiE F4, BF W), w¥, g, 1 wel AAH

<E 2-12> gHolE A MA HAZF v

o} A A FF 71¥(10.11.28. #) NA(10.11.28. ©] %)
& 74 A
24 1d oy
(584D
X SN 2d o3t 49 w
ZEEE 3AW olsh WHAS
(A4 4) s _
A4 oo 5 e B4FA)
2= 0] : 2]
) A =] B A DA
713 2 ER R
- (FF8A) -
Al &=} o oFF vl 159671 4
13 = 5 A =
gy | L9 OIS A EE 24 o[t Ao Ei
300991 ol 3t WF 3w o3t Mg

A g shaA ekulo] 9 8], o FE = AR W3 2012
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8. =Wl Ak 7149 B9

D Wz A% A 38

A9 100 gAckrIge] wEd @3 2 wE F/FES <E 2-13>9
<E 2-14> b [29 2-118 AEEd 20159 Ful Ak F wEd
= 16% 41049 9 o= 20143 Blwste] 14.8% S7beblal, <L 543t
At 77%°] 44S dErd o & lE ) 201296 wiFEe] stehE ¢
Ao = oprielet Aol 7 AA #&s o F vERTh wloly s A
F oolF 2013dE 7lEo® vl mEdo] TUtsteE TS Holu glom,

2014, 201512 10%0°]7e] A3 wola o

r 30.0

r 250

18,000
%
11~15%) 779
16,000 . CAGR(20
= 14,300

14,000 -
- 200

12,000
150
10,000
L 100
8,000

F 5.0
6,000

r 00

4,000 -
2,000 r -5.0

e T T T T -10.0
[ﬁ!c_)}{_oﬁ]} 2011 2012 2013 2014 2015 (%)

WmUjE  —e-NE% NG - HEN O SEHS
[29 2-1] =) Ao mEds7he 2 sE3vls a3
AR BRRAMAAEFY 20169 Aok BA WA

<& 2-13>F AW EW 20159 =] &S] 10t 719 mE e 7 2,669
o2 = AAl viEe] 44.3%F AAska glan, 59z A9 10W V1=
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o wlZol A% ARFES dnih 2 Fow Asss Ao YEti, A
1ol ARk S Aok Akl AAlel 4@ WAL e Ut 2015

g lgEE fagdel 12 12099 9o 139 ol wE 198 A%
0% §A%T 93, BhEoR GrlopEe] 12 113299% 7 Z5e] F Ael

71 o] wjEo] A WA 136%F AA = A= LEMSTH

&9 7144 2011 2012 | 2013 | 2014 | 2015 oI

(%)

1 H 3% 3y 668 763 932 1008 | 1121 6.8

2 3] of3F 512 544 563 582 1113 6.8

3 =42} 699 716 794 854 913 56

4 o - A < 707 665 675 727 801 49

5 A Y oFF 463 427 452 513 5% 36

6 o9 - - 86 544 592 36

7 35 Al oF 313 332 467 521 572 35

8 Sofel ~ - - 496 568 563 35

9 AE & 279 349 225 405 529 3.2

10 | CJRA=A o - - - 330 463 2.8

21100 714 3640 | 3794 | 4689 | 6052 | 7267 44.3

A 7281 | 7590 | 9379 | 12,104 | 14534 | 100

g GERANGAED 20160 Aoty BA B aA

<E 2-14>= Fd 9okE VY FEE WE RSSO JEd Ao,
2015 F71d AAe wE TUHES 148%o 2 Hdo] HlE| 1.3% 3t
Aoz vepwtal, A9 10t 719 GA1 ddel Bliste] 9.0% stetek o R

sete Aow uehid o WEAFY B3 T 37183 JFo

= U Aver AzE,
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<E 2-14> =] oJoFETIY A wiE e S7bE (29 %)

T8 2011 2012 2013 2014 2015
71714 A 5.7 -59 7.1 16.1 14.8
A9100 7149 15.7 42 23.6 29.1 20.1
71 < 46 -76 9.1 15.9 147

715
2719 139 6.6 -55 175 153

20151 719 AA Y FAA F71ES 1383%E dydol vl A5, E3
g9l 109 71 9A 17.0% 2 S7Eekatt 71ge] FREZ t71g e 547
AEF FI7FES Hola i, Fa7|4e] A5 el vlshe] 13.1%9 =&
S7HES 2
<} 2-15> T4 ggE7IY Fd FA SUHE (P9 %)
T 5 2011 2012 2013 2014 2015
71714 A A 13.3 77 6.7 105 13.8
29110t 719 7.7 11.1 34.2 16.2 17.0
71 13.3 79 7.2 109 13.1
71Tt 5
2719 135 6.8 46 85 176
A5 AR AMAANETY 20161 A G BA waA
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2) =W AFrIde] HvfH| o #AH|

20159 =) Ak el wululeh e ulE
Hlulske] 0.6% FFAaskdar, 2011 o] % HjFo] w
Zalolth wjuleh welule] AN FERES Awu Awud wujuel v
T2 2010 21.3%°1A4 20154 18.6% o= 5% 27% = A o,
g @ujuleh gaue] WFE W FEAE oloztn Atk ol 7

deol AU vHAE WA S B A 59 Ao el {

2

v 3.3%= 2014\

x4 sersta g

==
L

23
tt

FTota AHEH 0w AHH N FHAu Y AE TAHS dasr] fstd F
AAE wgo R st = Aew Rl ok
230 -+
220 4
210 A
200 A
190 A
186

180 -
170 A
16.0 T T T T

2011 2012 2013 2014 2015
) —e—injy|  —k—J|EpEOfE| |

[ 2-2] =) AleF71de] shwfn] el #En]o] AR v]5

A @HRANLAEFN 20169 AP A 23
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3) A7/HEH|

<3 2-16> 3 3ol 20154 7l wul ofoFE VIgel Al 1x
1,6949) 9o 201433} Hlwste] 124% ZF7hske Aoz Yl gl
A9 100 7149l A EEl = 62309 Yo Ul AA JE o] 533%E
2HAst ol o, VPG EEE "rIde] 1x 679 Y912%)o2 =2 HF
S AABE AR uetwth aga wjEe) v AaiEels 71% =
20143 ws 0.1% Fae
Mg ES 81%E 715G o] § H|Fo] g YrolxAIN o3| &gk A

el FAZE o FojA= Aow gl

P
o
fru
)
M
ot
5
M
tlo
Ho
)
ol
R
%0
M
[\
(e}
[y
w
'L
=2

<G 2-16> = ofofsE ISl ] AR (el A <))
T 2011 2012 2013 2014 2015
TA71Y
] 924 827 993 1,040 1,169
A
A1 10t 714 341 371 493 554 623
o | A7 761 736 861 945 1,067
719 A
1 2 132 95 102
R J1e) 63 9 3

Ag BERIEL 20169 AR B4 WA

<3 2-17> =] QJekE 71e] wiE ey din] AStn] |3k (W9 %)

TR 2011 2012 2013 2014 2015
Al 71
&2 ;] B 76 72 8.1 73 71
Z A
29l 10 714 9.4 9.8 105 9.2 86
o] 714 71 74 8.0 76 74
714 0
=] 10. . 87 5.3 5.0
TR el 0.8 5.7

A FHRARADEY 20161 APt B4 B A
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4. B4 =79 HE AA

DEA A& 93 fizel Zzadloz= DEAP, EMS(Efficiency

¢

Measurement System), Warwick Windows DEA, Frontier Analyst, Gauss,
5ol gdon SASS 83l ZTzagHs AAgt B Ao
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AL EAS AAE] fEl £ 2 ARECd digh DEA HolHE 45k,

Excel& &3l A2 E 2A8kdth
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1) AeF3)ALe] Tierl ¥4 A3}

B oA TaAGIALe A BeAS Alasty] A8 A, weib]

<3 3-3> Al°F3| bS] Tierl &4 23}

s}

o

NS 7|07 ste] EnPAS ZRIAL

=
A9 BEHS BASG <E 3-3>& AlekslAbe] Tier ¥4 A

kT W 7 9 Bx
# | =
DMU | CRS A21 A22 A39 A3 A7 | A5L
SN
18 0.8051 0 0 0 0 0 0 21, 43 0
19 0.6888 0 0 0 0 0 0 21, 43 0
20 0.6543 0 0 0 0 0 0 21, 47 0
21 1 1 0 0 0 0 0 21 27
22 1 0 1 0 0 0 0 39 0
23 0.7806 | 0.6513 0 0 0 0 0 21, 43 0
24 0.9708 0 0 0 0 0 0 21, 47 0
25 0.4382 0 0.1062 0 0 0 0 21, 47 0
26 0.6286 | 0.4111 0 0 0 0 0 21, 43 0
27 0.464 | 0.3892 | 0.3569 0 0 0 0 21, 47 0
28 0.6695 | 0.7834 0 0 0 0 0 21, 43 0
29 0.7033 | 0.7158 0 0 0 0 0 21, 43 0
30 0.7241 | 0.9545 0 0 0.0455 0 0 21, 43 0
31 0.3537 0 0.1251 0 0 0 0 21, 47 0
32 0.5577 | 04707 0 0 0 0 0 21, 43 0
33 0.778 | 0.0674 | 0.3649 0 0 03224 | 0 39, 47 0
34 0.546 | 0.8193 0 0 0 0 0 21, 47 0
35 05714 | 0.682 | 0.1849 0 0 0 0 21, 47 0
36 0.5581 | 0.6437 | 0.1959 0 0 0 0 21, 47 0
37 0.927 | 0.1096 0 0 0 05514 | 0 21, 47 0
38 0.5251 | 0.6934 0 0 0 0 0 21, 47 0
39 1 0 0 1 0 0 0 39 2
40 0.7428 | 0.4608 0 0 0.5392 0 0 21, 43 0
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<3 3-3> A|eF3|ALe] Tierl

w4 AnHA%)

T | 284 % 9 Az
=4 | Az
DMU | CRS A21 AZ22 | AN39 | A43 A7 | A5l e 52
41 043838 | 0.8693 0 0 0 0 0 21, 47 0
42 | 06635 | 06334 0 0 0185101815 0 21, 43 0
43 1 0 0 0 1 0 0 43 13
4 | 06957 | 04781 0 0 10347301746 | 0O 21, 43 0
45 | 07877 0 0.18 0 0 06969 | 0 39, 47 0
45 | 07877 0 0.18 0 0 06969 | 0 39, 47
46 0519 | 0.7528 | 01385 | O 0 0.0787 | 0.03 21, 47 0
47 1 0 0 0 0 1 0 47 17
48 | 0.6441 | 0.5284 0 0 10368201034 0 21, 43 0
49 | 05612 | 0.7524 0 0 |0.2476 0 0 21, 43 0
50 | 0.6209 | 0.5305 0 0 101023 03672 0 21, 47 0
51 1 0 0 0 0 0 1 34 0
52 | 09258 0 0 0 0 0 0 21, 47 0
53 0.268 | 04638 | 03473 | 0 0 0 0 47 0
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Ao, & 307 N1ge MasE 7Idoer YEld

Zx314%= DMU21 273], DMU39 23], DMU43) 133], DMU47 1732 1}
et} DMU217F 7H8 = A1 YERRET)



2) Aok Abe] Tier2 ¥4 Az}

gedor ved 671 71de A yrA 3070 7S Hde® F HA Tier &

Ao
1=

Al
=

Alstenh 4 A7 <E 3-4>9
<E 34> AokE AL Tier2 B4 A3
78 | 584 R A 2 @z
A | #=
DMU | CRS A8 A19 A24 A28 A30 A33 A0 V!S) AB2 N
Ag | 85
18 1 1 0 0 0 0 0 0 0 0 18 11
19 1 0 1 0 0 0 0 0 0 0 19 0
20 0.7836 0 0 0 0.0894 | 0.2787 0 0 0 1.6971 | 28, 30, 52 0
23 0.9467 | 0.6046 0 0 0 0 0 0 0 0.4688 18, 52 0
24 1 0 0 1 0 0 0 0 0 0 24 6
25 0.5394 0 0 0.5809 0 0.2239 0 0 0 0.351 | 24, 30, 29 0
26 0.7506 | 0.4365 0 0 0 0 0 0 0 0.701 18, 52 0
27 0.8654 0 0 0.6864 0 0.2879 0 0 0 0 24, 30 0
28 1 0 0 0 1 0 0 0 0 0 28 2
29 0.8528 | 0.5362 0 0 0 0 0 0 0 0.4159 18, 52 0
30 1 0 0 0 0 1 0 0 0 0 30 10
31 0477 0 0 0.7039 0 0.2027 0 0 0 0 24, 30 0
32 0.6842 | 0.1267 0 0 0 0.2543 0 0 0 0.8136 | 18, 30, 52 0
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<3 3-4> AF3|ALS Tier2 41 A IH(AE)

T8 | 584 W 5 FA 2 g=
| =
DMU | CRS Al8 A19 A24 A28 A30 A33 A0 A5 AS2 ]
A9 | A5
33 1 0 0 0 0 0 1 0 0 0 33 0
34 0.9183 0 0 0 0 0 0 0 0 1.4314 92 0
35 0.6262 | 0.0434 0 0 0 0 0 0 0 1.2738 18, 52 0
36 0.7154 0 0 0.0558 0 0.2032 0 0 0 0.9379 | 24, 30, 52 0
37 0.9667 0 0 0.717 0 0 0 0 0.0492 0 24, 45 0
38 0.6394 | 0.0741 0 0 0 0.1883 0 0 0 0.832 | 18, 30, 52 0
40 1 0 0 0 0 0 0 1 0 0 40 0
41 0.7934 0 0 0 0.5842 0 0 0 0 0.2095 28, 52 0
42 0.8171 | 0.1651 0 0 0 0.1906 0 0 0 047 | 18, 30, 52 0
44 0.8951 | 0.4269 0 0 0 0 0 0 0 0.1241 18, 52 0
45 1 0 0 0 0 0 0 0 1 0 45 1
46 0.8245 0 0 0 0 0 0 0 0 1.0791 92 0
48 0.8682 | 0.0983 0 0 0 0.194 0 0 0 0.5164 | 18, 30, 52 0
49 0.6889 | 0.3987 0 0 0 0 0 0 0 0.1317 18, 52 0
50 0.7223 | 0.0931 0 0 0 0 0 0 0 0.8057 18, 52 0
52 1 0 0 0 0 0 0 0 0 1 92 17
53 0.5271 0 0 0.3842 0 0.178 0 0 0 0 24, 30 0
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A A Tier 24 5, vE&4 7oz yehd 30749 71de o=
2o wHew F WA Tier #45 AAIg 23, DMUIS, DMU19, DMU24,

R o " -

DMU28, DMU30, DMU3, DMU40, DMU45, DMU52 & 97l 7I¢je] &&4
1oz EAEAT. UrA 2071 7192 HEeH Ve e

x84+ DMUI8 113, DMU24 63|, DMU28 23], DMU30 103],

oy

DMU45 13], DMU52 1732 DMUS27F 7Hd = A YERSE T
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) A k3| ALY Tier3

w4 A

A HA Tier =404 Hla&H o2 YERT 3 7198 e R Tier w48 A F WA 24 2y g8&%5°
2 Uehd 971 71gE& AL 2 719E ez A HA Tier w45 AASE T B4 A3 <3E 3-5>9 £
<3E 3-5> A F3ALY Tier3 4 4y

TR 244 o= =7 2 Hx
DMU CRS A20 A23 \27 A34 A37 A6 A8 =A- ARSI

20 1 1 0 0 0 0 0 0 20 8

23 1 0 1 0 0 0 0 0 23 8

25 0.7275 | 0.1928 0 0.1897 0 0.3211 | 05223 0 20, 27, 37, 46 0

26 0.7932 0 0.7759 0 0 0.1941 0 0 23, 37 0

27 1 0 0 1 0 0 0 0 27 5

29 0.9806 0 0.618 0 0.1276 0 0 0.3022 23, 34, 48 0

31 0.6033 | 0.2274 0 0.4175 0 0.2692 | 0.0018 0 20, 27, 37, 46 0

32 0.838 0.4082 | 0.1414 0 0 0 0 0.2994 20, 23, 48 0

34 1 0 0 0 1 0 0 0 34 2

35 0.804 0.3687 0 0.0383 0 0.3422 0 0 20, 27, 37 0

36 09315 | 0.3737 0 0.1288 0 0.0532 | 0.2018 0 20, 27, 37, 46 0

37 1 0 0 0 0 1 0 0 37 6

38 0.7915 | 0.4089 | 0.1059 0 0 0 0 0.1618 20, 23, 48 0
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<3E 3-5> A °k3|ALe] Tier3 4] A3 (A %)

T T84 o4 A 9 Zx
DMU CRS 20 A23 \27 A34 37 A6 A8 ARG R ESCIES

41 0.9874 0 0 0 0 0 0.1556 | 0.9551 46, 47 0

42 09719 | 02221 | 0.1961 0 0 0 0 0.2688 20, 23, 48 0

44 0.9169 0 0.5954 0 0 0 0 0 23 0

46 1 0 0 0 0 0 1 0 46 5

48 1 0 0 0 0 0 0 1 48 5

49 0.7376 0 0.5645 0 0 0 0 0 23 0

50 09521 | 04025 | 0.0248 0 0.035 0 0 0 20, 23, 34 0

53 0.6449 0 0 0.4387 0 0.0217 | 0.1896 0 27, 37, 46 0

F WA Tier w4 ¥ HlEEA 7Ido® vERd 21709 719S didem e o R A WA Tier w41S HAIS
723}, DMU20, DMU23, DMU27, DMU34, DMU37, DMU46, DMU48 5 771 719o] &&4 71go= 459tk Yz
1470 7198 vlE&4 719 e s et

%389 DMU20 83], DMU23 83], DMU27 53], DMU34 23], DMU37 63], DMU46 53], DMU48 53] & DMU20%}
DMU23¢] 74 =4 YEbsth

,40,

Collection @ chosun



<HE 36> FAAEALS] Tier ¥4 fof

hede 24 714 HEEF 74
Tierl 36 6 30
Tier2 30 9 21
Tier3 21 7 14

HE &l 7oz F7E 147 719e <% 3-3> ~ <% 3-5>¢ =z
ol

A

2

o] 23 T P w2 e M= V1del &
&

Hw, 3dA Y WA n AEE <E 4-5>9F o] AAsHA T

<E 3-3> ~ <% 3-5>9 Z dAE Tier B4 AFFAM HZ L&A 7]
Ao 284 HF3FES AFHRWAE TierlolA DMU21¢| 273], Tier2e] A

DMUS527} 173], Tier3¢l 4 DMU20, DMU23 ©] 7}7t 83 = x3147F 713

=2 J|dowg BAHYT}

,41,

Collection @ chosun



< 37> M EEAR] FTAaA S| AL WX wk o)

Tier3 Tier2 Tierl
Nl E & 4719

w714 %714 4714
DMUZ25 DMU46 DMU24 DMUZ22
DMUZ26 DMU23 DMU52 DMUZ21
DMUZ29 DMU23 DMUI18 DMUZ21
DMU31 DMU27 DMU24 DMUZ22
DMU32 DMUZ20 DMU52 DMUZ21
DMU35 DMUZ20 DMU52 DMUZ21
DMU36 DMUZ20 DMU52 DMUZ21
DMU38 DMUZ20 DMU52 DMUZ21
DMU41 DMU48 DMUZ8 DMUZ21
DMU42 DMU48 DMU52 DMUZ21
DMU44 DMU23 DMUI18 DMUZ21
DMU49 DMU23 DMUI18 DMUZ21
DMU50 DMUZ20 DMU52 DMUZ21
DMU53 DMU27 DMU24 DMUZ21
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Banker, R. D. and A. Charnes, and W. Cooper(1984), Some Models for
Estimating  Technical and Scale Inefficiencies in Data
Envelopment Analysis, Management Science, 30(2), 1078-1092.

Charnes, A. and Cooper, W. W. and Rhodes(1978), Measuring the
efficiency of decision making units, FEuropean Jounal of

Operational Research. 2(6), 429-444.
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<FEZ>
2 AFs|Ae] AE Ao Be &9
a9 A%
nf] = e
aﬂj R s | TV oan e | waa
e N
2
18 AR A o 227573 87,288 37,992 640 | 239,313
19 o1 Al oF 214,682 136,382 39,749 847 | 238448
20 s3tokE 324,604 78,200 36,846 668 | 237,470
21 tf-g-nfo] & 185,369 49,995 15,440 247 | 216438
22 of 2~ ¥l 367,778 15,160 27,574 498 | 200,361
23 FRFETH 199,354 65,792 31,489 612 | 193,133
24 73 1A oF 203,736 28,509 24,764 416 | 186,726
25 A1 A o 416,488 71,504 42,203 793 | 182275
26 fifolEl = 234,220 69,711 37,968 818 | 176,905
27 A g ofE« 431,263 44,725 25,205 615 | 176,421
28 U3 215,771 62,522 20,325 390 | 172,210
29 Q= oF 196,267 64,770 31,399 522 | 171,293
30 Fes 179,343 66,462 16,717 511 | 167,572
31 o=t o} 492,928 70,315 43,647 945 | 165,398
32 735 A <k 238,488 66,852 28,941 551 | 157,010
33 e A oF 238,136 19,843 38,174 342 | 148628
34 g ¢l A oF 233215 62,107 42,263 318 | 147,928
35 HgokE 237,634 47,310 29,792 617 | 142,017
36 A A oF 243441 47,693 23,981 445 | 141,376
37 o] gk ok 160,306 21,895 27,477 598 | 139,436
38 o A oF 221,075 59,296 26,494 490 | 135252
39 jwA v 3-8} 192,244 11,604 12,876 278 | 130,083
40 ShubA] oF 113,946 59,858 47,891 456 | 125,156
41 o] Al <F 223,858 54,845 18,384 340 | 121,847
42 A oFE 150,548 44,807 19,167 396 | 120,021
43 Skl 2= A oF 52,899 58,986 7,804 110 | 116,203
~ 48 -
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44 = 7| oFF 129,455 46,526 21,275 407 | 114,992
45 TLgute] 180,912 14,771 17,947 290 | 113,013
46 A A oF 205,113 41,025 19,137 267 | 111,520
47 skl oF & 128616 12,244 6,974 129 | 111518
48 o & 130,721 49,404 15,888 308 | 109,403
49 Fr U = A oF 152,563 54,397 40,533 470 | 109,021
50 Bf 5= A oF 150,978 37,052 32,914 310 | 105534
51 A} A ok 149,981 10,877 7,987 64 105,310
52 ° %E o 109,072 20,286 13,198 204 | 103,343
el 3 kA oF)
53 A E 2] A oF 510,022 43,226 23,698 517 | 101,569
— 49 —
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