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A Study on the Analysis of the Efficiency and Decision
Factor of Efficiency of Three Major Communication

Service Enterprises in Korea
KIM, YEO SOO

Department of Economy and Industry
Graduate School of Maritime Industry

of Korea Maritime and Ocean University

Abstract

The mobile communication service in Korea in dominated by 3 major
companies which are SKT, LG U+, and KT, and the appearance of
smartphone with iPhone by Apple and Omnia Phone by Samsung in 2009
brought a huge revolution to the mobile communication service
throughout the entire world. Along with this, the competition in the
mobile communication service market became more intense and the rapid
changes in the consumption of mobile communication service users and
the market have required new investments and price decrease by the

mobile communication service providers. Such changes can lead to
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negative influence such as reduced profit of telecommunication service
users. Using DEA, this research conducted an analysis on the
efficiency and the determinants of efficiency of 3 telecommunication
service providers 1in Korea to decrease the impasse of mobile
communication service users and contribute to the development of
mobile communication service industry. The analysis subjects in this
study were 3 mobile communication service providers in Korea, which
include SK Telecom, LG U+, and KT. The study period was 20 years from
1997 to 2016; the input variables were labor cost, fixed asset, and
sales cost, and the output variables were revenue and net profit
during the term. The data was collected using the business report and
auditing report of the electronic announcement system of the Financial
Supervisory Service, and the results of efficiency analysis were as
follows.

First, the average of the entire technological efficiency of 3
telecommunication providers was 0.727, the average of
net-technological efficiency was 0.882, and the average of the entire
scale efficiency was 0.814. Next, KT, LT U+, and SK Telecom’ s 20-year
average technological efficiency was 0.474, 0.788, and 0.919
respectively. For the trend of net-technological efficiency by year,
KT, LT U+, and SK Telecom’ s 20-year average net-technological
efficiency was 0.789, 0.922, and 0.935 respectively. For the trend of
scale efficiency by year, KT, LT U+, and SKT' s 20-year average scale
efficiency was 0.608, 0.854, and 0.982 respectively. Second, 3
telecommunication users’  economies of scale by year was analyzed.

KT" s returns to scale decreased (DRS) over the 20 years of analysis

_iX_

Collection @ kmou



period, and LG U+ s returns to scale increased (IRS) from 1997 to
2006 but decreased (DRS) from 2007. SKT' s returns to scale increased
(DRS) from 1997 to 2001 but decreased (DRS) from 2002. Third, base
money rate, stock price, and sales increase rate which are the
determinants of efficiency significantly influenced technological
efficiency; 1f the base money decreased and the stock price and sales
increase rate were high, then technological efficiency increased.

This study implies that telecommunication service providers with a
huge scale do not have high efficiency or proficiency, and that they
need to maintain an appropriate level of revenue or net profit during
the term, which are indexes related to profit, rather than reducing
scale to suit the market situation. Secondly, sufficient investments
and technological development must be achieved even 1f competitive
advantage cannot be gained 1n a competitive market. Third,
telecommunication service providers can decrease the risk of poor
business by increasing the amount of internal assets they hold, but
they need to secure future profit and customers by investing the
remaining assets after excluding some internal assets into R&D or
marketing, in terms of user efficiency. The limitations of this study
1s since there are 3 telecommunication service providers, this study
could not analyze the efficiency of each year and thus a follow-up
research must compare the efficiency of each year by using other
efficiency 1ndexes aside from DEA. Since a probabilistic model was
adopted through the analysis on the 3 providers’ internal and
external environment, these variables need to be analyzed further.

KEY WORDS: DEA, Malmquist product index, Dental device companies, IRS,
CRS, DRS

Collection @ kmou



A1g A 2

A1d A4 7

SK telecom, LG U+, KT¢ 37] 7o)

| —
) Y

) o) FEA Al

op

55

o fol W3] ) of

Kol
| .

2 3339 #

ke
T

H| 2~(car phone)7} A& oH, 1 o]

FSATH(

S|

1goez A

Al A

2009 of
M A o]

Ake] ofe] &3

=
=

AH7E =2 skRen, =

FA T

S

JERE

2 A

5L 91%E A AA 19

fhaw X
=]

Wy 2rfEE B

A, 2016)2).

ZO

SR

A

o
NP

S5 v

=
=

A S

T, AT T AAS T
, AP 24, pp. 214-28.

#3
A

I
ol
=

)

D =34 2016),
2) Wi FzL, A%

Collection @ kmou



° ]HMLQOMMO N © HOM w W X o N o £ K o o =
S o o DO PO ok 2 oo 0N
TEEHETY Fayawm wlhax M Q5 A
R . TG , 3o L o Py 9w B v
oy 4+ O = = Fow oz o ol 2 o = e =
B — =3 ° o= ° 1o e M g o
=5 5 2 X mﬂqﬂr%w R o o_m%
0 N o 0 — ! = g To
4 5 WL . n Mﬂ Mo e %M ol X g o i < T o ME
BT Iifo I X o o ~o o) BO o R % N g7 o =
2w ER oz P 3o g Mo T o
oo s o - XmoRe X o/ Mrm 2 o o Hm_ﬂ
L S B T A i - Ry o
: o= N N o' &) N X ~ R Wy T "
T T o 7 W o oF ol N\ TR <X
= N = = = oo A FR o F Q% g o A
N R X g A &y o M MﬂJ 70 T 2 = iy do TR
H K m# 5% e = ER Bk T of X = o 2 IR ol T S > =5 W o
oo LTy T 4. = T AN o W g g =
a de 0o m § 2 =y o o & S g
w2 ™ D o = of or o T 2 W o o o o
T TR 5 P R N O
S = = T (S e N = - o K| o > 5 & w Nor
= X X Ry N % 2oy doligs |5 3 R, TR
oo B — = S = ﬂNMﬂ A1 o = A = Mo w2 X
mr,meﬂ#mwﬂw,e_efwﬁ mbgl%m ™ o) ® ﬂzﬂw
ﬂmmm«wwﬂéﬁﬁmﬁv_/% %%I%M T N oz UGS
B oz M o Fom 4T AT e O o IO
toan s = T B35 e L N "
6 on T = o T .9 I = | X m d m o a
A TR B O o - I Yoy g M
nom&wmr%ﬂmrﬂm%%?# T sz M TR ST
Maﬁw%ﬂ%wﬂy%w.w%wo_;a TR T
g X o c_a%a‘@&uﬂﬂﬂﬁ%mﬂiﬂﬂ ﬁﬁ oo
m_xo}mﬂwxM,&OWWL#LE%%Q%ATJ O = .
H%zuloyﬁ,ouﬁwmbﬂa,#lwf&armf WEewb T
CER o] B ok jo P r I . T =
o P T T T R E be I U T P TR L T
SN AR e

A324d A9z,

5G Aml2, TTA A8, #1524, pp. 46-51.

he

3

A&

=

=

(2014), ZAANA NEL 7HA
HER, URE, 2HEQ005), 56 JFEA/E BAYY, R FA

pp.46-54.

Collection @ kmou




A AdAe vpAstA Bk ok BEH 2He BHS Bo 58A
Zoiol %S FE 999 sty BEH FUES AW PAHS AFALA B
ot

A2l d7HE R A7

_1_?_
B a7 408 U 3u F4AR] SK telecom, LG U+, KTo|th. =%
Aao AL S 28 T 7] GALRIAMTZE EAHE 19979 ©]F-= HolH

B oo ARA}E A JE=EIAL AFs T, ER DEA o2 dlF] T
J

Zstal, AA "y 8 Amsgsts, YAl DEA 24 < shal, B4R DEA
2y 9 384 ZAQREAE 33, AXA AFZET F AARES dotRE
£o 2 AP3PT. Aol FgE WeERe AN, aAAMN, IUn g, &
o, ZrlEeldoln, A5 FHLE FFUEY IAFTAIAN =] AR 1A &}
AR TS 8390 DEAS A7 R3S CCR ¥ BCC R3S AH&s o
M S84 AALJEH L o|duAHERRY S AHESAT

Collection @ kmou



A2 T FAAHIE B AIYR R

A1d T SAAN 2 oot FAZR

FAAR 27 FAAGATE BALNE 58k o] & o] &3] IAHS
ZEs

,d
rlo
4z
N
N
Y
>
=
[
Ll
2
off
ol
ok
kl
ro

A3 A ] 2
TR % 9| A A B 22 A =
A=
22.2=2] oF Aoz o o
o Tl 01}7]' 1__1_.——~E Lg'ﬂ—]—-s ?—;‘_E‘_ﬁi}’ %j—g—i]}‘\j’
A5 | A et AEgF MAAGHE | T 37}
Zu& AAAR 5
A7) B2 A H 2
AaE ALz o = rE
EREN _;j o W= ]]%‘M B 23491y, 71
o] % = A4 Al 5= O~
o‘l’l‘/] OE-E o Tl 0]'1_. /HH‘I-— —‘H/‘é%/‘\l
o NEAAGA BA FAdnE | 3N oA,
Hj;H ol gAY, I A71FA A¥E | FAAME2E 2R, 5=
Al 21 B .
o] gdte] BAl JEE A AF FA Mu 2
e T}
JNTFEAXAAIG AR EE] A8 S
1A A ZRE 3] A4 AR 2 2T
BB | et 7175l GRele] 7Bl A
S, S8, TAAY 2,
e 71} R7}E A A 1] 2

Collection @ kmou



K

aean A el =

AT
<E 2-2> = BAAH 29 AR

AH 2 5ol

|

A
1l

3%

3

AR A H) 2

RSl 2 AU RS, AU Ao sk, wa sk,

o83 A AU 22 AP/A] 9] A BAH 2, T Al 3 B3] A A E] 2,

=
o

<]

&3] A n)

_]

X
4

=0

O~
—

1) A 74 A1 w

=N
o

=

=

A

]7

Aol &

o7 EQ| 3 AjH] ~: VPN, ATM, Frame relay

eo] FFAIA B 2 2G, 3G, 4G, 5G

4r

—_—

AW A9 s A, 2

FAEAL

,

<}¥2-2>E A
2

734l
Al

Bo
ar

FAEA

A A 2, 53 FA 2
§ D=, AEASHA, AAEALS

: MVNO

FAAN 2 2R FA!:
3] www.kait.or.kr

Collection @ kmou




A2l T FAANEAYA AFF AZTR

1. A2 74 A%

W FAAH 2 TR iR AR FolE <F 23> <1¥ 21> A
stk WA Fl SAAME~ TR d@%e BE AuHAste 20124
(18,458,511), 20131 (17,620,453), 2014'3(16,939,308), 2015'd(16,341,489) 12|
20161 (15,745961)= 20123 5B ®ls| A} Eol5i A= A= HAn. <Y
A= 2012'3(11,736,677),  2013'3(12,618,851), 2014'3(12,453,932), 20153
(12,458,208) 18|31 2016'(12,215,859) 2013\ = 2015 S7F33, 2014 2
2016\ oll = 743kt

2013\ dell= WstEe] Ay e dxe WS I FUrh ol xIe=
20123 (53,624,427), 20133 (54,680,840), 2014%3(57,207,957)

N
(@]
—_
Q1
rf
—_~
a1
o
\O
o8}
%
o
Qo
—_

AAZ BA SAUAN2E AgsE gl mid REI Fbee e U 4
s1ek.
- 6 -

Collection @ kmou



<E 2-3 I FAAH2 71dA A=l Fo]

T8 2012 2013 2014 2015 2016
Auldsh | 18458511 | 17,620.453 | 16,939,308 | 16,341,489 | 15,745,961
QIEldIAE | 11,736,677 | 12,618,851 | 12453932 | 12,458,208 | 12,215,859
o) SAB | 53624427 | 54,680,840 | 57,207,957 | 58,935,081 | 61,295,538

Z3&EYl | 18254460 | 18,737,514 | 19,198,934 | 20,024,930 | 20,555,683

@A 102,074,075 | 103,657,658 | 105,800,131 | 107,759,708 | 109,813,041

KEAHD AT FAAGAAT S
120,000,000 N
100,000,000 z

0,000,000 o
50,000,000 P !

40,000,000
20,000,000 )

0
2012 2013 2014 2015 2016
mALEe mOIEY RSt nZHE s a£00EHU

EA> FREAARAALED

<adg 2-1> 2012:d~20154

7 =T AAGA AT 3
8) TG A3

Collection @ kmou

A=E A%



2. W AWASAME 2 JHYA d
U AASAH 2 YA AR Fols <E 24> <IOF 2-2>¢] A3}
Atk WA A=E FolE AHud AYd HAFEol ¥ A KTtk F81%
A=s AL glon A SHolgt & 4+ vk &S SKHEEWE 7]
I Otge] Az
KT= 2012

Ll
(13,149,712) L&
o Zazgol 7}

Jo
fl
Ay

[

).
e
v

/\—‘
—
2
W

318 292) 2013'3(14,355,457), 201413(13,712,765), 20153
(12,691,098 2 A3k Eol=e A & F AL, 20139
ﬁ% geld 4 oh sSKEZEWit=i= 20121d(2,649,703),
2013'3(2,748,628), 2014'3(2,731,880), 20153 (2,686,657) L3l 2016'3(2,556,125)Z
20130ll= F7Ht7E oAl HAE 2o ASs & F At AAFEYH e
2012'3(490,516), 20133 (516,368), 20143 (494,663), 20153 (505,120) ~L&]3. 20163
(498,738) 2 2013 A3} 2015 °ll= S7HATHE 2016d = 243 e & F A
a1, 20131 9] Wistgo] g F AS gl ¢ vk HAE By AR skA
o

Rl

)
rlu S|

il

st gastn i FAll, ot AUASAHIZ Alge] FadTis A
oju] g},
CE 2-4> U AW A2 YA A5 Fol
T 2012 2013 2014 2015 2016
KT 15,318,292 14,355,457 13,712,765 13,149,712 12,691,098

SKEE=wi= | 2,649,703 2,748,628 2,731,880 2,686,657 2,556,125

LGU+ 490,516 516,368 494,663 505,120 498,738

A 18,458,511 | 17,620,453 | 16,939,308 | 16,341,489 | 15,745,961
G IS TATT S

9) F=TAAGAALE 3

Collection @ kmou



20,000,000

18,000,000
16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000
0

2012 2013 2014 2015 2016

KT ASKEZCHiC m LG+

KEA]D> FZEAALYAA 3] 10
<IL"‘f] 2-2> =W AWHSAN 2 TR A A

3. 3 UEHUAESE 7R A%

U AU YA dse <& 2559 <™ 23>0 st WA,
U NS 7HAE BA AAFEFH 27 A4S 192 20143 (4,423,867),
2015%3(4,540,327) 1813l 2016%3(4,370413)2 YElgor, o2 KT7} 2014\
(3,410,544), 20153(3,413,235) 18]3L 2016'3(3,435,507)2 eI, SKEZ =W
=7} 2014'3(1,781,678), 2015%3(1,763,819) LE|aL 2016'd(1,721,814)2 EFTE
71 3A7F ABUAS HfEo] A477%E AASL JoH, & 7|dEY A
f&o mud HolAuk HHgol e 7Y F KCTE 2014'3(1,081,937), 2015
d(1,062,919) 18] 3L 2016%3(993,042) agla JAENEe 20141(802,843), 2015

1d(806,230) 18] 201613 (736,662) 2 HlFo] Ye AOoZ UrEkaE‘r. AA = B
AERAS 7FAAE 2015900 S7HAE7F 2016l = Aadte FAl ot

%

10) =TGR A3

Collection @ kmou



<E 2-5 =Ul AHAAS} 7}

o]
H

A Amd ol

T2 2014 2015 2016
LGU+ 4,423,867 4,540,327 4,370,413
KT 3,410,544 3,413,235 3,435,507
SKEEZEHi= 1,781,678 1,763,819 1,721,814
KCT 1,081,937 1,062,919 993,042
2H4SDS 534,871 529,193 536,766
Cld=nld 802,843 806,230 736,662
SKel e = 261,190 221,719 216,827
A F 66,667 90,728 93,224
wE 2 F 10,290 0 0
SBRIE|HEI B 34,858 25,328 18,252
c&eel 45,187 44,710 93,352
A 12,453,932 12,458,208 12,215,859

KEAD> FFEANALGAAG 3D

1) F2EHAYAAT )

Collection @ kmou

_’]D_



14,000,000
12,000,000
10,000,000
8,000,000
5,000,000
4000000

2,000,000

0

1014 015 2016

BlGU WHT NSKEECHE KT mAASISURORS mYERS) WHSSHE mEEAREHE wsOIEBEH EC20

KEA]> FZEAALY A AT 3|12
<3d 2-3» = dHUAS} 7 =

rﬁL

a5

4. S ol FASAHIE T4 AR

U o] FHSA N 2 THYR AL <F 2-6>F <T1Y 24>¢ AT ¥
A, FU olFMsMH 2 RS AHEH SKT7F A& 192 2HMI%E 3
A3ka k. SKTE 20124(26,961,045), 2013'3(27,352,482), 2014'(28,613,341),
2015'3(26,249,537) 18]3L 201613 (26,746,290) 2 2014374 A = Z7F3Th7), 2015
ol Zagdozt Al 20168 d 0l &% F7HsE A ST 4 Aok KT A9
2012'3(16,501,639), 2013'3(16,454,314), 20141d(17,327,588), 20154 (15,273,122) L
23 2016%(15,710,241) 2.2 201430l F7HATH7F 20151 ol & 74 2016 o

oAl &% 7R e g @ A IARFEHZ2e Ae 20124
(10,161,743), 2013'3(10,874,044), 2014'd(11,267,028), 20153(11,491 544) k-t etk
201613(11,998,418) 2.2 wjd 719 $7F Az Sold AL A £ gEr

o]= KTolA WM3Eo|ES B3 LGU+E o|Fs) & Aoz &4 & 4 k. A

12) =32 A4 A A %3]
-1 -
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Az 2y U o] FAsAul A 71YAE 2014
A7t 20160l = A% F7H AE 9T

7VA Z7vEThrt, 2015\ 7

o
4 rE
32
o

<E 2-6> = o] FAsA P2 74iA A= Fo

T 2012 2013 2014 2015 2016
SKT 26,961,045 27,352,482 28,613,341 26,249,537 26,746,290
KT 16,501,639 16,454,314 17,327,588 15,273,122 15,710,241

LGU+ 10,161,743 10,874,044 11,267,028 11,491,544 11,998,418

A 53,624,427 54,680,840 57,207,957 53,014,203 94,454,949

EAD BTG AT 31D

60,000,000

50,000,000
40,000,000
30,000,000
20,000,000
10,000,000

0

2012 2013 2014 2015 2016

m3KT mET mlGL+

(EA> FFEAALYAAT ]
<O 2-4 =Y ol ASAHI 2 7 A= dY

13) = F A A A 3]
14) 3= A2 A 3]
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5. U 2AEAHY 7HdA dF%

U 20EJEY 7 F3e <3 27> < 2-5>0 AHestAnh WA,
T 21EAEY MRS AyEd KT7F A4S 192 HMI1%E A

o 2012d(8,036,639), 20133(8,066,628), 2014'3(8,129,482), 20153 (8,328,419)
agla 20161 d(8,516,496) 2 wid F71e Aoz Fl¥t SKEHZEWEE
20123 (4,394,123), 20131 (4,569,105), 20143 (4,810,493), 20153 (2,691,735) 1]l
2016%3(2,672,905) 2 20143 7HA= S7HATH7E 201513 3 20161 d0l= E0l& Ao
2 A=} SKTE 20161 A} #H1)](2,534,590)E AW 20163 (5,207,495) 2 SKE

2ol w3k 20160 SUHEE AS o Aok AAFEFH2=E 20129
(2,743,151), 201313(2,928,157), 2014'3(3,014,196), 2015'3(3,483,244) 1&]3l 2016
d(3,611,199)% wWid F7H As &dE + Utk FERAEES 20129
(2,960,554), 20133(3,060,328), 20141 (3,157,512), 20153(3,110,722) L& 2016
d(3,160,330) 22 2014 3A7HA = S7FHAEIE 201519 &4 T1E]al 2016'd 0l
Al &F Z71sE AL A8 4 Stk 7]EHE 20121(119,993), 2013 (113,296),

L
=

2014'3(87,251), 20153 (66,488) 18]1. 2016 (60,163) 22 wid Tradta S+
AL AT & ot MAZE By 2IEJHY 7Yzt vld FUhehe e
2 YEgt

- ']3 -
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<E 2-T =l 23EAEY 7HdA A= F0]

T 2012 2013 2014 2015 2016

i

KT 8,036,639 8,066,628 8,129,482 8,328,419 8,516,496

SKE2TWe 4,394,123 4,569,105 4,810,493 2,691,735 2,672,905

SKT(H 2-vl) 0 0 0 2,344,322 2,534,590

LGU+ 2,743,151 2,928,157 3,014,196 3,483,244 3,611,199

THFAAGE 2,960,554 3,060,328 3,157,512 3,110,722 3,160,330

ek 119,993 113,206 87,251 66.488 60,163
A 18,254,460 | 18737514 | 19198934 | 20024930 | 20555683

EA> FEEAAYAL G

45,000,000

40,000,000
35,000,000
30,000,000

25,000,000

10,000,600

5,000,000 -

1]
u

KE SKHECHIC  SKTIRED LGUs z3
2012 WN0I13 BN N5 WA

(EAD> =AY A AT 3]16)
<2 25> Fl 2A&AEY YA A= A

—

15) g E A A A 3]
16) = F A A 3]
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6. °|FA3} ANEo|FA = AR

o] Exs}t WMzolFA F AR Folg <& 2-8>9 <1¥ 2-6>° AU

g AW HEW SKTE 20124 (5,515,874), 2013 (4,299,030), 2014

1d(2,951,821), 2015'd(2,270,937) 1L 2016'(2,324,402) & vid Foj=E AL
A

& g A, 201499 Aol VP 2 AS A ¢ Atk KT+ 20124

—~~~
N
—_
N
<)
o
(07
()
t./
N
(e)
—_
Q1
T
—~~~
=
N
—_
®
0]
=
Q1
N
o T
g (TN
N
(a»)
—_
(@)Y
rL
—~~~
=
(@)
N
®
(@)
(0]
()
I
=
rL
)
[
rot
P
o
(o]
.

o
offt
2L
S
Ir
=
G
rt
N
A
-+
N
o
olN
Al
e
v
S
S
&>
rt
9
b~
¥ SO

CE 2-8 o)5 A MBol5A 5 AxE o

2012 2013 2014 2015 2016

-
M

SKT 5,515,874 4,299,030 2,951,821 2,270,937 2,324,402

KT 3,179,143 2,822,104 2,414,590 1,916,591 1,824,116

LGU+ 3,763,648 3,375,731 2,170,080 1,718,845 1,673,680

A 12,556,842 11,165,786 8,654,125 6,933,874 7,049,902

EAD

)

FEAAL DG

17) F2ENAYAAT )
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1.4, (e, CeCh O
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HW3KT mKT mlLGL+

KEA]D> FZEAALY A AT 3]18)
<Y 2-6> 0|5} MmelEA  Axd A

18) F2EAAIALES
19) 2B AT
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A|3% o] &3 H7A

A12 DEAR¥

1. CCRE ¥
DEA 23L& AgAYH o3l DMUE Fistal sbEa e F &3t HF
o] Zejel = DMUE= 2=t ©] 2o DMURRE ZEE g TAs=
Zolty, ZEE o7} FASA HHA ZF DMUEL ZE2E0JZRE "o AYEs
A8t A4S R S 4 doh ©] DEA 232 CCR(Charnes,
R

hodes, 1978)20)%.% #} BCC(Banker, Charnes, and Cooper, 1984)21)

obel e CCREFA W Faloled |, sk, = RS o) A

20) Charnes, A. Cooper, W. W. and Rhodes, 1978, Measuring the Efficiency of Decision Making
Units, European Journal of Operational Research, Vol.2. pp.429-444.

21) Banker, R. D., 1984, Estimating Most Productive Scale Size Using Data Envelopment Analysis,
European Journal of Operational Research, pp.35-44.

22) Charnes, A. Cooper, W. W. and Rhodes, 1978, Measuring the Efficiency of Decision Making
Units, European Journal of Operational Research, Vol.2. pp.429-444.
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dEEY WA FYES AVE YEUY &= 0B 2 vl F2 e
pmu; S €4, s FU= A7 (slack variable)o]al T = AFEE Y]

Min:0© — ¢[ lef‘-l- le+
S.l‘0=9xl-,-0— lei;?\;—sf,iZI,Z,’°’,m. (é}_l)
=

n
— + —
yrio_izly;’/)\/_sry 7_1,2,"’,3

< FEIIY SAA Zdohe 9HS S5 18 BCCERE S A AIEA
o} BCCEES CCREPANAY EEAHS 7EEEAY ¢rVlsd
T At BCCEYP Y a&4 @2 Folxl A=
Hgth BCCREY S ALY 4% FAAF B33 AT 239 7ea 84
ol d2A ey, 543 4E 5L FFdd nEt 2ygo] Ay dEAch(ER
A, v, g, 2011).24)

CCRE ¥ BCCERYP L HIn3H, CCREHLS FERAAEH A hsdTge

< 8 &% (technical efficiency)e]2} gt} BCCEEH 2 ##E DMUE°| A st

A 7hs S E5 A (convex combination)S 713, BCCEYE HTE &

23) Banker, R. D., 1984, Estimating Most Productive Scale Size Using Data Envelopment Analysis,
European Journal of Operational Research, pp.35-44.

24) A, W53, WA (2011).DEA Aol HABA Brhe] Hlme] TAF =7} R&D T
AES F& xé Hrbe] EAA 9 wbel bl A FAAT A27HE A4S, pp.33-52.
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718 & (pure technical efficiency)O]?Jr gt} ®FeF DMUZF CCREE 9 BCC
3

S
Tk BCCRE 2 ot et 2ol A

Min:0 — ¢g[ lef’-l- let]

s.10="0x; — lel, i~ i=
T Zyn iT o r=1,2
1=2A;

CCREE ¥ BCCERE S HlW
AR, & nE 3EH

o

Al

%

Aol 7bg A FRo 272 295

rr

o]

g & gk,

(44-2)

9, CCREGS F2O| AARE B4 5 H

DMU®| =7t} S 7M48le®, CCREE 4

A~
T
7]% 8 &7 (technical efficiency)©|th. BCCE &2 #&H DMUE°| A st

Aab 7Hs Rl S ZJH(convex combination)S 7FA3stH, BCCRE A4

Collection @ kmou

71884 (pure technical efficiency)ol2} <te}. THeF DMU”}F CCRE?
& Holl A h3)(100%) E-&2o)gd ol 7 Ak Fre A=

oSZL
g
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A27 DEA#E I AYATF=

DEAE frAb &okell &3 e tidEe] 5848 £43te 222 FuddA
= FFwoklA ol AHEHI glom, Yolrt W, 5§, &%, Stuw, gk 4t
FEokNE Fo] o= Utk AT FTAl Mujxs RopolAe AF7F go
ol oldl gk A7 Bag dAolth. Ul BAl 34 E&A4 SAH A
541719 DEA £&4 4o &3t JdYPATFES AR A doh

B4 Z1del dig FANn AFE AR e 137) 719E tdeE 3
Ao A EQHsE SRATAHAL EuL, d¥ow HAAs Ty A4Ee uE
o2 HA3th DEA 427, 284 SHAAE FAA IR &840 =
WARGAI R T A dEbton, FAAIAY] B840l FAAEARTS A b
btk 3k, AT, 2001)25> =3 287 OECD =7} .4 S04k G840
o g A

3 9 o ATA am AR oL o] BANAAT EE
AQATE, =7} 7 w@ & 9= ofE QS tE FA} ol

]
oA A A o} o] mWE AE&H AolE EAHEA XT AL ZASATH(E T

=
2
=
o
o
of
2
A
1o
o
of
]:oin
o
oX,
St

e
2
-
2
X
Ir
N
v
fol
o
ox
A
N
v
o
ox
=
ko
lo
Sy
19
ox
flo
o,
N
ob
32
v}
St
T
o m &

a
# Zleg &40l 190 7IFd2 7, VlsREAd0] 1% 7192 1271E YERgL
W, 77RO A EA oA IRSE 871, DRS+= 1071, CRSE 117 7oz B4
A

25) Azket, 2@F (200D, DEAE ©]&3 B4l AgAte] 284 SAd #dAdT, =2 Y453
st =83, A2E, pp.213-217.

26) S5, o)A (2002), AE Et F2L o] &3 OECD Z7te] BA4 E84 vla, gz
AT, #1104 X1]4§, pp.68-86.

27) A8 (2001), SFA B A Aol 84 BA  DEA 23 o] &3], BAfey o
Hho) &kl “/\}‘EMLE pp.30-36.
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=U o] FFAARIE ZIFdEF =9 ZdEe] HelHE |83t 1998dFH
20073744 227) Z1HES R EEA4S BHF ATAE v X-B84
ol A= Hetdol Vivoe}t TIM, W59 Sprint -Nextel, ¥+2] NTT Docomo, =

W SKE# Fo] HIEAH WM EgHow Yeton, v&d agA4w 7
4 FERE #EAP AT B U] olTBAAN2 PES HE v LA

842 =8 SAVIAE vis) vy A4 YEston, ojgel e 5&3

Ql 714L& Ao} MTS, dolae MTN, B 79 Turkcell®Z YErGTH =3
o] & g AEAI HIEAEEA o F& BHEAEES Hola Ytk o] A
ToAAE T ol Al ZIHdES Hlu i gl Hle) Hl&HowE G874
°2 yegtoy ol tie EeddAs =2 ZIdEd Blsl WA UEta
AA SR (A&, 4719, °o]FA, 2011)29)

T ATAIANY] FEE g 195715 B8l Aud BEE8A4s BA4% ATl

A 7192 697 Fom, Erleagdoe] 10 VgL 877 A
o S R FoEAolA CRSOl A= 719 9270, DRS+ 927H = vhERLY
HujAde] Aus, AN TR 5o AN T FYLa HT 4

N

|

%401 Fagat L i}xﬂtﬁ Ol% A ] AlF
F dota AT =3 ZE84E Fol7] A= AE B
TEHIFEE EoAok o, HYAT FIEY FU7F E84HS Hole B
2hal A A SFATH (Y 719, 2015)30).

DEAE &-&3to] 2006195 20109744 53 AR FA FAAZ7IHY] &8

28) AF7], Aok (2009), =W ARFAP] AIFEEA, IFAHFA LTI =EA], Al4d Als,
pp.32-42.

29) A&, A7, olFA 2011, ¥yt olFFAIdT AAl olFFATIdETLS] THEEA
Hl £4, ARF4ATF, A18d A|25, pp.125-148.

30) B34 (2016), ol FTA dEldle] a4 S A3 AT, AUt st HALSHe =&

3D 4714 (2015), o]lEF A4 BA Ao wE OECD=7IH e o] FFA4lAe] &84 A8 aQl
4, dsthstn thstd Ao =E.
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e BT ATNAE RUUSE SRR, Qv Bojul, Belnz A5,

CREECE!

.
e
E
¥
rlr
=
e
1%
ot
N
o
o
o
o
u
i
)
ol
£
]:op
o
oX,
o
A
ik
ol
2
v

=W DEAE &3 tish ITATFAEHS AR FAEoF HRDAFG A thgh AF4
2B Ao gk 284 ATFolAE 7I€EoE ITRCE DEAEASHHE, SW/ O

32) o4, ¥4 E (2013), ARBAFTAHELY T84 2 A4 ®¥st B4, dguzysgi,
6@ A 2%, pp.47-60.

33) ol=wl, UM, 2012), AR FAIEoF HRDAFF Ol thgk AR ] 884 4 gty
[TATFAEHE SHSE, OAGAHAAT, #1104 435, pp.55>-62.

34) 933 (2008), DEAS} MalmquistA & o] &3 S-Elvtet 4bge] a4 AMd 24, 4
ST, A208, pp.305-315.
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<E 3-D AFAT 8

AT o4 EXpEEs A=A A3} g oF
O TG A O]
A5, AAE| U9 137 43 TR, Jael &840
U ==
(2001) 22719 ERul g, g = S AR AR T
e
R S e
G5, oA 2871 OECD a4, AEESF, 5-"_1417] el
2002 2719 TFALE, TEEA, %9 F840]
E4714 SREE R 27| RT B
Aga [ Fu 14N R FAAE, Ful2, JFYASE, [ R EE &4l
(2001) EAMN2Y | SF AL, AAE ol g5 A}
CCREE&A] 19
AZ7), Ao = 2970 Apak, AR, D)<0le], dejolel,  gAE T
(2009) HREANY ANEY DS 7Aoo, W& | BCCESA 191
A= 127
g8 Aol 191
e e 2N EH e eqaaus joi—owln
o ClEEAANI | T T R o) g s A A ool
o] 24 (2011) e =99 47} &r1EagAol 19
" Z1d-e 1270
7EgeAdol 1d
) ABA A el ] 71912 697] 4w,
242](2016 FAE Aen], AN u] &, gr)so]o )
AHQUIE) [ gy [ B | w1l | D el el
719L 8770
407} OECD AR, RS A
Do | AT, ARPU, | olBEAFA
01 71 24(2015) =7H&9] A=, 49U s, ) . -
Value Delivery Ao a849
E4714 Aoy, Azhds
Wsto] JEFe 1Y
o P Y ot EATIIE S
ol g4, 7 RHEA SAHE, AN, - -
o]x—]]noz 1 —rj ;;%n 004 ; ]-H Zaln &Y, Fr]ol a849
A A4 5(2013) FALAE7 Y T v], v = s} Ao
3
o= 71 & B0k
O]%‘E\ﬂ/q ITod‘?LA\ﬂEi‘(l] ;%]]jx] o_l::L X] 0_17]7]_ _Et‘__—c'ﬂ 7]/\3 =% }_‘io/ﬂ O] }_.—;7_"
HUH@12) | ArgAgor |0 T TR T EE e e
HRDAF -
- B4 A AT AR O] T
SR o ] ¢
2008 zad U 97| 2YUS5 TR EEX HEgET o 27
(2008) 2] UEhg

_23_

Collection @ kmou



A4 A+LE

9 474

A
T
W

<

F

A1 T/

i

Arh

[e)

=

iy

o

]

Ry

o

o

ol
L,

ks

]

3

= M7 %

J

A
1l

3l DMU®| o

Y 2

=
a5

il

doh. whebd mag el

I JEAXHo=R 3

12

A

O 7HA7Fs7d (Improvability): 2ol Ab-&

©@ #7154 (Controllability):

NS A

7} 2 A A

M_wwo

o
A
B

N
<
=K

-

DMU% &4 DMUY FEo] o8¢

_24_

Collection @ kmou



7+l n)

3

35

ol Att. webA

= @3

]

A

)

AE o Q)th(Bessebt. A. M. & Bessent E. W. 1980)35).

o vl 7HA=

B
o
;OU
2}

il

o}

3|

s
)

ok

|
)

3

o] FHol &Y

N

8

A o] AL

0

—r

-

)
A
B
N

vA

A
B

—r

-

o

=

3|

o] 718l ok

i
e

)

35) Bessebt. A. M. & Bessent E. W., 1980, Determining the Comparative Efficiency of Schools

through Data Envelopment Analysis, Educational Administration Quarterly, Vol.16, pp.57-75.
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st =83, A2E, pp.213-217.
38) olA &, (2009, FolAol 379 FTAlAHI 27

&, Addtista RSt
3N A, AdF (2001), DEAE

A23%, pp.155-177.
39) A& < (2001, DEA

36) A (200D, olFFAI A
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A2l A7dE R A5THTHE

AHgEHE DMUSS @33 4tidos mmste] agye] £A5H DMU
SolA AAA RS ANT 5 e Welt & BAUAY DMUE Zol
N g ol DMUE WA nl4alAl shi whebe dejFt

_>|~1_‘

o 4
foir .
o

oX

AN

H Aol BEAOINE Ul 3t F2IAFR] SK telecom, LG U+, KTE tjio
2 3 AR AdEAES fd i 719 AARIATE EASEE 19973 o] &
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DMU EA FAYLF  HFFAL 2 &l Il

o 38744 1661 935 1203 103

wEH A} 4603 234 106 144 42
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DMU =A% ke 5 A4t 2 & gyl
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KT
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E2ha g 8446 957 1143 1145 56
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HA A7k 3955 637 652 797 -114
o gk 32224 2179 1468 2023 169
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X E (2014), ANA M EE 7HAE AFSE 5G AHlZ, TTA A, #1524, pp. 46-51
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{E 5-4 o] SEAAN2~7HEY 7EasA XAy

U= KT LGHEZ8 2~ SKel# &
1997 0.495 0.233 0.615
1998 0.537 0.898 0.823
1999 0.242 0.794 0.655
2000 0.407 0.744 1.000
2001 0.374 1.000 0.897
2002 0.605 0.838 0.891
2003 0.407 0.646 1.000
2004 0.554 0.778 0.940
2005 0.511 0.946 1.000
2006 0.552 0.978 0.946
2007 0.490 1.000 0.915
2008 0.418 0.994 0.916
2009 0.471 1.000 0.951
2010 0.595 0.710 1.000
2011 0.532 0.673 1.000
2012 0.489 0.769 0.958
2013 0.452 0.775 0.976
2014 0.438 0.878 1.000
2015 0.458 0.655 0.978
2016 0.454 0.460 0.919
- 38 -

Collection @ kmou



<E 5- olFFAARITIEEe] &rleasd 242%

U= KT LGHEZ8 2~ SKel# &
1997 0.852 1.000 0.660
1998 1.000 1.000 0.881
1999 0.408 0.872 0.668
2000 0.580 0.896 1.000
2001 0.612 1.000 0.914
2002 0.963 0.926 0.892
2003 0.618 0.716 1.000
2004 0.784 0.813 0.946
2005 0.732 0.948 1.000
2006 0.766 1.000 0.971
2007 0.714 1.000 0.944
2008 0.645 1.000 0.943
2009 0.768 1.000 0.975
2010 1.000 0.908 1.000
2011 0.966 0.828 1.000
2012 0.884 1.000 0.958
2013 0.818 1.000 1.000
2014 0.887 1.000 1.000
2015 0.895 0.915 0.978
2016 0.892 0.617 0.971
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<E 56> ) BFAAN 2 GBS FRESY BHA}

U= KT LGHEZ8 2~ SKel# &
1997 0.581 0.233 0.931
1998 0.537 0.898 0.934
1999 0.594 0.910 0.981
2000 0.703 0.829 1.000
2001 0.612 1.000 0.981
2002 0.629 0.904 0.999
2003 0.659 0.902 1.000
2004 0.706 0.957 0.994
2005 0.698 0.998 1.000
2006 0.720 0.978 0.975
2007 0.687 1.000 0.969
2008 0.649 0.994 0.971
2009 0.613 1.000 0.975
2010 0.595 0.782 1.000
2011 0.551 0.813 1.000
2012 0.553 0.769 1.000
2013 0.553 0.775 0.976
2014 0.494 0.878 1.000
2015 0.512 0.717 1.000
2016 0.509 0.746 0.947
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Atk V&SN FAE A REA sKdY Fo] dREY dEAdA VEa &40l
A YEbgow, KT7F tiiie] d=oA 7Ie& &4l WA YEsTh 1997
FE 20163714 Zle®Es4de WEAol M EA4 vEhd X LGREE 0]
A3, Wsdol 7H A dvehd 22 sKEdFo|dth HTZ 3/dE (2014,
2015, 2016)°ll+= LGrEd 29 HEAdo] & AL AT + Ut

T7leqa 88 FAE AHEY sk Fo] g dxdA &r|EasX
o] TA Yettown, KT7F iRE dxolA Erleigdel 9 detytth
1997 AK€ 2016WQ@7HA] ¢=71&€E &

(2014, 2015, 2016)°ll+= LGfrZel2=9 ¥E54 2
TEEER FAE A5RA SKEHFo] tFE dxoA
Al vEtst o, KT7F &9 dxoA = b
Bl 2016Wd7kA] qtRESAHS] Wsdo] 7 A vERE X
3, AFAol 7k FA YERhd & sKE#E FoIAT HT 37/1d 52014, 2015,

=]
2016)°l= LG22 29 ®isdoe] & A e + Ut
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2. 717+ &g BEMAT a2k

21 71718 JeE & EHAd 89

71708 Vg e BEAZAITE <F 57> I-<54>0 A SA Y. KT 7]
AAHFL 0474013, 7|17PEE AHEE 1997~2001E = 0411,

2002~20063 ol &= 0.526, 2007~2011 A= 0.501, 2012~2016' 3= 0.458F 1997
{~2001d F-E] 2002~200613 ol = F7FekTH7E, 2007~201113 3 2012~2016'3 ol =
stehetes FAE Hola Qth

LGHEH2Y 7leg&4Y HAFLS 078801, 7|HE=E AWHEHA
1997~2001'A0l&=  0.734, 2002~2006d°1=  0.837, 2007~2011' 3= 0.875,
2012~2016'd ol = 0.707Z 1997'3~2001'd 5-E] 2002~2006'A 3} 2007~2011 3=
7Vttt 2012~2016 3ol & &t sl FAE Hola Qth

SKE#Fe Jlegedy HABPHFS 0919°]a, 7|HE=E  AWHT
1997~2001'A0l &= 0.798, ~ 2002~2006d &= 0.956, 2007~2011'd = 0.956,
2012~2016'3 9= 0.966 2.2 1997'A~2001dF-E] 2002~2006'A 3} 2007~2011'A ol =
37 gl 2012~2016'A00) = 4&F d5dte FAE Rola T

3UEAI7IE AA rleasde HABWAEL 0727011, 7|ZHEE AHEA
1997~2001'd = 0.648, 2002~2006'3 1= 0.773, 2007~2011dol=  0.778,
2012~2016'39 & 0.71122 1997'@~2001'A 5B 2002~2006'A 3} 2007~2011'3 ol &=
&7 2012~2016' A0l = st FAIE Holal Ut
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CE 57> 71708 7Eass BAAT Qo

1997~2001'd  2002~200613  2007~2011'3  2012~20161  HAH

KT 0411 0.526 0.501 0.458 0.474

LGfrE&Ee & 0.734 0.837 0.875 0.707 0.788
SK= g & 0.798 0.956 0.956 0.966 0.919
A B+ 0.648 0.773 0.778 0.711 0.727
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7IZME £ E e BEAATE < 583 138<55>0] HHdkth KT
s7lEa8A9 AAPYFLS 078901, Z|IFEZ AW EW  1997~2001d o=
0.690, 2002~2006'3 o= 0.773, 2007~2011 3= 0.819, 2012~2016 3ol = 0.875%
19973~2001'd F-E] 2002~2006'3, 2007~2011'd 1231 2012~2016F =5 =713}
= FAE Hola dth.

LGEH 29 wrlesa&Ade] HAABAS 0922013, 7|]7HE=E A¥HEHA
1997~2001'A0l&=  0.954, 2002~2006d°1=  0.881, 2007~2011' 3= 0.947,
2012~2016' 9= 0.906 2.2 19971d~2001'A F-E] 2002~2006'd o= 3t 3 th7),
2007~2011d0= =7} 283 2012~2016\ 39 = ©hA &&ets FAE Ho|w
Att.

SKEdFe <wrlegs&Ade dAFHLS 0935°]a, 7|xHE=E AWHT
1997~2001d0l&=  0.825, 2002~2006391E 0962, 2007~2011' 3= 0972,
2012~20163°ll &= 098122 1997'd~2001'dH-E 2002~2006'3, 2007~2011d L&
a1 2012~2016'd B Aol FAE Holil gt

347 AAY wrlesaede AABHS 0.8820]a, 7|XHHE A HEHA
1997~2001'A0l&=  0.823,  2002~2006'3 o= 0.872, 2007~2011'd = 0.913,
2012~2016' 3= 0.9212.2 1997d~2001'A F-E] 2002~2006'3, 2007~2011d L&

a3l 2012~2016d BT g5t FAE Holal Ut
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<E 5-8 77 wrleased €449 89

19972001 2002-2006%  2007-2011  2012-2016 A AW
KT 0.690 0.773 0.819 0.875 0.789
LGG=e 2 0.954 0.881 0.947 0.906 0.922
NCEE 0.825 0.962 0.972 0.981 0.935
A B 7 0.823 0.872 0.913 0.921 0.882
i, P N == ]
=7l=2Ed
1.000 ,
_— —— .
:}—H‘:f_ —
0.800 : R
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0.400
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0.000
1007-20019 20022006 200772011 5p19~2016d
—m KT == |G ER|A ——giE 2

<19 55> 718 V€& EA E4EH FA
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23 7178 #RELEA BHZA3 89

ZIZME FREEA BEXAFNE < 5953 156> skt KT T

2 0608011, 7|ZFEE AwEE 1997~2001F = 0.605,
2002~20063 ol = 0.682, 2007~2011 A= 0.619, 2012~2016' 3= 0.524F 1997
W~2001dHE 2002~20063 9= 271540, 2007~2011d 18] 3 2012~2016
d ol Haske FAE Bola th

LGHEH2Y AERESAHY HAFFS 08540]x, 7|HE=E AWHHEHA
1997~2001'd 0= 0.774, 2002~2006'F o= 0.948, 2007~2011dol&  0.918,
2012~20161 Ao = 0.7772.2 1997'd~2001d FE 2002~2006'd o= F71st9 o7},
2007~2011'd 28] 3L 2012~2016'd o= #A&stes FHE Rolal Uth

SKE#FY HEREEHY HAAHFAL 098201, VIXHEER  AWEY
1997~2001'd = 0.965, 2002~2006'F9l&  0.994, 2007~2011Fol=  0.983,
2012~2016' o= 0.984F 1997'd~2001 A H-E 2002~2006 3= F7}stA b7},
2007~2011\d o= 7H4, 2012~2016Kd o+ BHAl &% F7tste FAE Holal
}.

3 EAI7IY AAe] FRAESHS AAFAEL 081403, 7|ZHEE AHHEA
1997~2001'd0l&=  0.782,  2002~2006'3 o= 0.875, 2007~2011'd = 0.840,
2012~2016 3= 0.7622 1997 d~2001d H-E 2002~20063 = F7}sFA Tl
2007~2011'd 37} 2012~2016\ A0 &= &= FAE Hola gt

l
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CE 5-9> 717b8 FEI/EESH BAAH ook

1997-2001d  2002-2006%  2007~2011  2012~2016d  AAH 7
KT 0.605 0.682 0.619 0.524 0.608
LGHZ8] 2~ 0.774 0.948 0.918 0.777 0.854
S CEE 0.965 0.994 0.983 0.984 0.982
A7 0.782 0.875 0.840 0.762 0.814
TERESEM
1.'000 i """E'_' e i
il
0.400
0.200
0.000
1007~20019 20022006 200772011 5017720164
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<18 5-6> 7| 7R 84 E4ZAF FA
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CE 5-10> 71708 Fme] o] Qo

714 T 1997~2001d 2002~2006 2007~2011  2012~2016d
CRS 0 0 0 0
KT DRS 5 5 5 5
IRS 0 0 0 0
CRS 1 0 2 0
LGHFEH 2~ DRS 0 1 3 5
IRS 4 4 0 0
CRS 1 2 2 1
SKel g & DRS 0 3 3 3
IRS 4 0 0 1
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<E 5-1D AEFA 7199 A=W 5 BA 24

= KT LGHE&Eel = SK& & =
1997 DRS RS RS
1998 DRS RS RS
1999 DRS RS RS
2000 DRS IRS CRS
2001 DRS CRS RS
2002 DRS RS DRS
2003 DRS IRS CRS
2004 DRS IRS DRS
2005 DRS DRS CRS
2006 DRS IRS DRS
2007 DRS CRS DRS
2008 DRS DRS DRS
2009 DRS CRS DRS
2010 DRS DRS CRS
2011 DRS DRS CRS
2012 DRS DRS IRS
2013 DRS DRS DRS
2014 DRS DRS CRS
2015 DRS DRS DRS
2016 DRS DRS DRS
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(91 %)
ds im;fﬂ e AANRE  ERd iii ij::
1997 44 2.6 5.9 4.8 24.7 163.4
1998 7.5 7.0 -5.5 4.8 15.1 43.0
1999 8 6.3 11.3 4.8 20.7 24.9
2000 2.3 4.1 8.9 5.3 23.6 15.4
2001 4.1 3.8 4.5 4.0 11.4 12.7
2002 2.8 3.1 7.4 4.3 15.7 9.1
2003 3.5 3.4 2.9 3.8 2.5 1.0
2004 3.6 3.5 49 3.3 16.1 4.2
2005 2.8 3.5 39 3.8 4.8 -1
2006 2.2 3.3 5.2 4.5 5.7 -.5
2007 2.5 3.0 5.5 5.0 7.6 7.4
2008 4.7 3.0 2.8 3.0 2.3 44
2009 2.8 3.4 T 2.0 13.9 12.8
2010 2.9 34 6.5 2.5 30.4 36.2
2011 4.0 3.0 3.7 3.3 3.8 15.9
2012 2.2 2.8 2.3 2.8 49 3.0
2013 1.3 2.8 2.9 2.5 1.5 1.9
2014 1.3 3.2 3.3 2.0 -1.9 -5
2015 T 3.6 2.8 1.5 =2.7 -4
2016 1.0 3.7 2.8 1.3 =2.7 -4
A 2.9 3.6 4.1 3.4 9.9 17.7
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<& 5-13> 3t °o]ETAIAHI 2 7142 2008 F71 W3}

d= KT SK= 7| = LGHZ2l =
1997 38000.0 43962.5 7037.5
1998 38000.0 52479.2 7037.5
1999 77270.8 148875.0 7037.5
2000 82833.3 311375.0 7037.5
2001 95720.8 226333.3 5996.7
2002 52925.0 250375.0 6575.8
2003 45854.2 187666.7 3921.7
2004 40004.2 194541.7 3594.6
2005 41275.0 184291.7 4943.8
2006 41404.2 205666.7 10292.5
2007 44308.3 210750.0 10031.7
2008 42779.2 201666.7 9017.5
2009 38300.0 182000.0 8559.2
2010 45845.8 169958.3 7725.8
2011 38158.3 155666.7 6160.4
2012 33095.8 141791.7 6645.8
2013 35587.5 206916.7 10879.2
2014 31970.8 246708.3 10581.7
2015 29725.0 256541.7 10960.8
2016 30420.8 220208.3 11173.3
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2. it 4984 4
M 2 Addde <& 514>0] AEEkit. aBlAETAeet A E
(r=0.275, p=0.034), &RIAE7HAG¢F A4 E(r=-0.518, p<0.001), AHIA=7}
Aok 71EF 8 (r=0.407, p=0.001), AHEF} 7152 (r=0.331, p=0.01), ZAI4
FEIH 71F=8(=0.330, p=0.01), 7IF=ee wWEAS57HE(r=0.347, p=0.007),
&N Z7HeY FAASTFE(r=0414, p=0.001) 1|3 WiERZ7IEF F7}
(r=-0.258, p=0.047)°] FHAA7} Ffmlt Aoz YEbEt
<& 5-14> W5 FHTA
1 2 3 4 5 6 7 8
7N1EEEA 1
0.034
SH|IAETA (0.794) 1
-0.057 - 0.275
AY9E (0.668)  (0.034) 1
-0.109  -0.518(0. -0.161
AAASE (0.409)  000)  (0.218) 1
-0.04 0407 0331  0.330
71E=d 0.76)  (0.00D  (0.0D  (0.0D 1
0.038 019  0.189 0.275 0.347
MEAZ7HE (07720 (0130 (0149  (0.039)  (0.007) 1
-0.226 0224  0.013  0.049 0.207 0.414
FANEIE 0.083) (0.08%) (0923 (O.7D  (0.113  (0.00D 1
0.207 -0.104 -0.021 0.079 -0.018 -0.258  -0.192
F7} 0.113) (0.427) (0.871D) (0.549) (0.891)  (0.047)  (0.143)
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x
it
X

dubzlo® Abgste IARYS 444 BTt B T|0NAM Fdsta &4
BEAEE Fdstta 7HAHsts A AHET AR olE 3 S BEA
H o] A Al (Heterogeneous) 4= HEEstA] Xatm=z vl@dAddo|t. wohA
ZF A oldAZE 1ET F e IAHRFARFS B AT AREsidt 1
A 439 53 (Fixed Effect Model)> =9 Eﬂ—’FE‘B‘é(Dummy Variable Model)

Ed el xS FAHMoF & B4R FITh 3 o] AAEE AR
gEmA aAEo] Aoka JHARH. olE T4 A4 AAE olEAdes 1ET
T At HAFTHoE B AFoAe= MAY oldAd H AR oldAES 1Est
© oY1 &7 2 HYP(Two-way Fixed Effect Model)= 783+ T
oldIBEANEYS FAH A <E 515> AU BN VRS
Ao THEATE ARSI o, SHRTE U, o &4 veE dAsAn

2ol AHuka Ag=ol td Fo|de AHEHE Fgeol it pgkol 1% +F

ANA F43 Ao= vehuta Ao AESHHT Fode dHEd VEw

F7he 1ZRE 45T u 8842 1.068(=exp[0.066])7F “F53tH, mlEH 57}
& 1% 453stH &84 1.245(=exp[0.219])7F Z‘—ﬂﬁmr

olgd AAE & u, olFFAANLIIPY &4 IETdY dsh FF
of A, MEAZIIEL Z77F TS PTG ol 71EFE Y Adte aviA
=9 A E woFH ddEt &Hld § XFE ol TN 719
E Aot Eolojel FAHAR FIFS vk xS F7F B wEAFIFE]
T2 7199 7HA e grEY 7199 eoldl SAHARJ] TS vt £
T Atk
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<E 5-15 7e&a&Aol

rok

og_

[}

W (2 ) =4A% | mzex 5t pat
s -0.068 0.506 -1.357 0.184
2B AE TR 5 -0.04 0.061 -0.648 0.521
92817 AdE 0.007 0.042 0.185 0.853
A BAARLE -0.037 0.024 -1.492 0.145
71==4d -0.188 0.092 -2.04 0.049*
F7} 0.066 0.025 2.636 0.013*
lﬁzi% f EAS7HE 0.219 0.062 3.485 0.001**
TS TS -0.064 0.058 -1.107 0.276

- F=8.431(prob=0.000), R-squared=0.432, Adj R-sqaured=0.310

R R A FoAE 01%, 1%, 5%ClA AFTHEE V14T F dFE ofue
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_61_



A6 2 &

A1d d727 89 W AAA

2 dAFE Sl BAGAY 284S S35 A% ses 5848 4 584
AR QRJNEAE T3 vlEEH] 7|YdS 2 o] MAAZIY] % MAAE
nfE stz st Aotk BAS 9l U 39l F4IARRI SK telecom, LG U+,
KTE o= 197dFH 2016d74A F 209 E&A4 S A stAT FYH
FE Ad¥, nAHALL, dghlgoln ERsE EY, driecldes HAA
st om Amo L 545 WAFTAAN =R AFYR A e} THALE 314
E 839t 284 XS JledgsA, &rleaed 18 RIS
B39 o, 84 dFS A= 80s 3] g8 FEHSE VIR E
4 S9¥TE 7199 WFE SA4S vElE Hed FU1 Edsrhs, A4
S7HES 71de R BEAS UEle ¥ E AAEVIAE, AYE, AAA

B 1997~2001'd 9= 0.648, 2002~2006'd <= 0.773, 2007~2011dl& 0.778,
2012~2016'39 & 0.71122 1997'3~2001'A F-E 2002~2006'A 3} 2007~20113 ol &=
FEsttzh 2012~20161d 00 = stEteteE FAIE Holal ot 3UFAIH AA
o] wrlEEEAY FAAHAS 08820]a, 7IZHEE A HETH 1997~2001'd ol =
0.823, 2002~2006'3 o= 0.872, 2007~2011' 3= 0.913, 2012~2016'3 o= 0.921.°
2 1997'd~2001'3 €] 2002~2006'd, 2007~2011'd 1] 1L 2012~2016'd E=5F A%
st= FAIE Hola Qth 3uBAIVIY AA FEREEH AAH IS 0.8149]
I, ZIZMEE awEd 1997~2001d00E 0.782,  2002~20063°E  0.875,
2007~20113 &= 0.840, 2012~2016'd = 0.7622 1997'3~2001A H-E] 2002~2006
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AFEeNA T St} gEL ol eEEANA BE ol5E 7]
KT

it 22 Busta glon olE LGfrEelay KTo Aitets du3Est
© AFgolth &, A714, olFA, 2011)44). T3 3t o] FFTAAHA/FELS
T gwstel uARESRe] SHStE A AH|2FAFE B 5GAHI =29
HE Mol 18T Ao s HIAT(AIE, 2014)4).

(o]

= e

B
H O FAE AYEA KT 209 Ht 7€EE84L2
04740]31, 7|ZPEE AHEHE 1997dFE 20061 d = S7FFATH L, 20073 H-E

201639 = stEtsleE FAE Holal Ao LGHE229 208 HA 7€E &4
& 07880]3, ZIPE=E  AHREW  1997dHE 20119+ FUHSFE UL
2012~2016\d o= dt&fsle FAE Holal Aot SKE#HFY 20d H+F 78 &
AL 091903, 7|IZFEE A EmE 19973 5EH 20110+ & WHEU fidul,
2012~2016 30l = &% Aedte FAE Hola ot Vs E 84 dEE F
AE AHEHE KT 20¢ B A
19973 K-8 2016\ d7HA] F718t= F ola Yt LGHEH 29 20d H
E7)|eE 84S 09220], 7IZHEE AvEE 1997 FE 2001E FE 2006 o
= &g 20075E 201196l E7F 18lal 20125 E 2016 dolE A SHEbsE
FAE Holu ot SKE#EHFo 208 B /€8 &2 0.9350]1, 7|THERE
A EH 1997378 201697HA At FAE Hola Aok 7IHE R

S0 AT FAHE A¥EY KT 208 HH FEREEAHLS 060803, 7]
AuEE 19973 FE 20063 = SIS THE, 20070 FE 2016'd o=

rL
o,
4 r

. ¥

s
I P>l it
o))

e FAIE Boli It LGHEel 29 20d H+ FEEEHS 0.8540]1,
ZIZVEE AHRE 1997dFE 20060+ SIS Tz, 20073 FE 20161
ol Tasles FAE Holx Uth sKE#EFe 20d HTE FEEEAS 0982
olx, 7|IZEE AWEW 1997dRE 200687 E F71EHA T, 20073 FE
2016\ 0= A &F F71slsE FAE Hola Aok dA AF3I niel o] KT
= W 37199 SAS BT BERS VIde® 209 B aeACA ©
44) D451, A719, “olFA (01D, $euet 1% 1044 AA ol 5B e ZYES

A4 vl B47  ARFAIAT, A18A A2&, pp.125-148.
45) B3 g (2014), A M2 7HAE AlF o}% /H v, TTA A, #1524, pp. 46-51.
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Holtprh 2002978 = RS oo daste SAH(DRS)e Holi At
TR ool A HolR KTw FAHH 4Ee]l 87 veiua glem LGH=
B z9b SKE e F =3 FAo] Adste 200 T o] F= nHlEgo] LA Uk
A KT FUE 24& 58 884& FisaIla, LGHE 29 sKH

TR &7, 21714, olFA, 2011)7)

A, T2 AFLARHNNE FEUFE /EEeHOR HYtT, 57
MEE R D ARBANSE AR oATHENEY S ST B4
Az N\ 2Fe, 7, MEYF/Ee] NEELA FAF 9T ML U
om, NFFUL Fasta 7}, MEAZAR) B AS ETeHl 4%
st Aoz eyt % 71e2ee dstz auAse] FuHe] Eold ofF

46) G5, o]E (2002), “As xg BEAS o] &% OECD Z7he B4 &84 via,” 4
AzxA A, #A10¢ #4%E, pp.68-86.

47) A&, ZA714, “olFd (201D, Fuet ol s 5T AA ol EBTAVIFETNS VI9ES
A vlal B4 JEFAAT, A18A A23E, pp.125-148.
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