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The Production Efficiency Analysis of Korean Electronic
Firms using DEA model

-Focusing on the Stock Exchange Electronic Firms-

Baek, Jeong Yeob

Department of Commerce and Trade Graduate School of

Korea Maritime University

Abstract

Korean electronic industry has been developed, based on the export-oriented
foreign trade than the development of the internal market, based on light
industry, starting the New Village Movement in the 1960s. Then, based on the
heavy and chemical industries, the government played some role as an
industrial center of the development.

However, as the developed countries demanded to open developing
countries’ markets, and many developing countries participate more actively
than ever in financial liberalization and regulation of trade, most companies
have come to recognize the necessity of the increased efficiency and
productivity of business as important tasks.

The past thinking is that the increased productivity of land and labor, and
the methods to increase capital, guarantee the growth of the industry
automatically.

The purpose of this study was to measure the efficiencies of the Korean
electronic companies, that 1is, to measure the relative efficiencies of
production of KOSDAQ and KOSPI electronic companies, wusing the
information of the Korean Stock Exchange electronic companies. This study



tried to analyze the relative efficiency changes of production in the periods
before and after the financial crisis.

DEA research methods assuming VRS(variable returns to scale) and
CRS(constant return to scale) are utilized. The non-parametric method , Date
Envelope Analysis (data envelope analysis) has been widely used in the
efficiency analysis. This study used corporate sales as outputs, and the
company's net assets, the liabilities and the number of persons as inputs

In the results of measuring the efficiencies between 2004 from 2013, CRS
(Constant return to scale) efficiency is 1.000, showing the frequency of 41
times, which appears to correspond to 20.5% for the KOSPI and KOSDAQ
companies.

When compared with the 10-year averages in 20 companies, Samwha
Electric has shown the highest measurement as 0.999 and Seoul,
Telecommunications has shown the lowest measurement as 0.194. Due to the
economic crisis of the United States in 2008, 2009, the lowest efficiency
measures seemed to take place.

The average of the 20 companies in 2009, appears to have the lowest
efficiency of 0.384 during the 10 years. The averages of 20 companies,
except for 2009, appeared to be between 0.615 and 0.592.

The number of VRS (variable returns to scale) of 1.000 is 99 times, that is,
the KOSPI has appeared 59 times, the KOSDAQ 40 times. The average of the
20 companies in 2009 shows the lowest efficiency of 10 years, 0.592. In terms
of 20 companies, except for 2009, on the other hand, 0.772 and 0.754 seem
to be higher than the average of 10 years

Finally, SE (Scale Efficiency) is measured as the average 0.790.

The implication of this study is that in comparison with KOSDAQ, KOSPI
showed higher measurements of efficiency generally. This means that
generally in Korea, KOSPI companies’ performance is higher than KOSDAQ'
during the period from 2004 to 2013. More researches are needed to find out
the reasons why KOSPI electrinic companies’ performances are higher than
KOSDAQ’ electronic companies’.

KEY WORDS: Constant return to scale (CRS), DEA, Efficiency, Electronics firm,

Variable returns to scale (VRS)
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2.1 243 34

Z2 9] A= 2048 71HA
7} Al & 3A (Effectiveness) 3}
FHEL EHE A& ke

9 PN BHRA

o2 FAsty HriEm Iyt og xzo 4y
& A (Efficiency)S sAlol 183t} Druckero] w2
> olH

agAHe ‘9
=49 B0 Ay

rlo >,\1 ol ok,

P A4 ol thgk AAlo] molA WAL, o] oot #HAS AA
F= e Solow(1957)2] =&Eo] #EEFHUT FAlel Farrell(1957)&
= ogA AHE + ds7tge £AD 9 UE Ved EEA
= & F A7 e A g M2 FES EFT WA
FTEAAY A& AME 24 t AHEE HAZE =S 282 HEe
S SACIACT, ol ZHE 7|Fo2A AALTT d

st o]zl Ao #T AlRAAGA B oiiio] WHE
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oX

i)

oz

2 of
oX,

il

2

Aoz o] gatdold 1A Byl EH?fP AE] HlES ordn. A

2o @ 7HAY AL AW A @ A FYL AgFHE ASolE olHT
H&e Al AAT, REe) g FUT AEe] TR A% Bem 24
A

N
s}7] mwol Alate] watx @t webd Qi 42e 474 A4 o A
].

211 a&49 7id

Koopmans(1951)23-& 7@ &4 tief2d ‘5 4= S77 & 4=9 oy

20) ¥ytE], 2008, &&EF Y 24, dETEAHR,

21) Solow, R.M, 1957. Technical Change and the Aggregate Production Function. Review of
Economics and Statistics 39(3), pp.312-320.

22) Farrell, M.J, 1957. The Measurement of Productive Efficiency. Journal of the Royal
Statistical Society, 120(3), pp.253-290
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FHo4LY SI7HE a7 AY B FUaL A4V E FYadLd UMY A=
o) ZaE 7Y, o] AaAE V& o HlgHoth wehA J]EH o “
e Boh 2e BEYHFS AMEStY 5Yd AEHs AAE F Ja B By

B EEFs Agtsr] 98 sEd F d%% A

Debreu(1951)20¢} Farrell(1957)2 443 2t& 5
g e WelA B4 AW SRlE A
Ak L grol lojW BdwFe] ZAavE Erbsshy] WEel 71 Zolgk=
< 9mstar, ko] 1R oW E]iwke] vt 7hsstr] Wil rlsFow H
& Holge AS ordh.

Farrell1957)20g 7199 &84S 7Idel Folx o= AU d4=s & + 3
= T8e Uedle 7s&843 7ol FUL.AE A4 714 stelA HAY Hl&

9Tk’ (Lovell, 1993)25.
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A &

Farrell(1957)-2 Koopmans(1951)2] & &2 o
U Hlagdo] EXtERE 7S HES shu d)e E848S O Vgl E&
2 Zgto A "HolA e Adistance)2 =R & Ytka B Agsd 2

4 SAHAYHES AASAH.
a9 & e

4 SAETE 7ol A 7HsHEY ZEE o 2HE EoA Se
T2 Ndse Aoln ok onelA 19 &4 FH WS &8

A< (frontierapproach)e] 2kar gho},

Farrelle] £&4 7/IdS [27 112 53 AHRHa o)

o
o o

Z

it
ko

o,
5]
r o
o
2

23) Koopmansm, T.C, 1951. An Analysis of Production as an Efficient Combination of Activities,
in Koopmans T.C. (eds), Activity Analysis of Production an Allocation. Cowles Commission for
Research in Economics, Monograph, 13

24) 378, 2AY, 2009. AzYe) FoAYAAT FEHEEH AHAARY - RS B3
2E A Agol o BN, b erere F § 453 FA8te s

25) Lovell, C.AK, 1993. Production Frontiers and Productive Efficiency. 7he Measurement of
Productive Efficiency, Oxford University Press, pp.3-67.

26) Debreu, G, 1951. The Coefficient of Resource Utilization. Econometrica,

19, pp.273-292.

27) Farrell, M.J, 1957. The Measurement of Productive Efficiency. Journal of the Royal

Statistical Society, 120(3), pp.253-290.
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231E& o A A s Ao, AAAA ] T8 Abe], Aol Yoy
732 AZpolo] wel th=thHLovell, 1993). weba LA 49 Fa AHS IR
zkol7b o] E gk aglel o3 ARIA, 1 &9 ajle oF ZAAE W= Aotk
A8 a7t g T A B AE = stk 2 FAAME P d
ol gHE AEEM MELAMAEI FoaHMAEE B F AT FHFAYL olgtn
B e MELALAAE S B T e A= HIEEA BT F Utk M d
g ogHE= MEeAMY NEEE =5 E E & A Eﬁﬁégxaﬁé
S YYE 3, BY 20 MEL a4 AP = (2 - DI o] YEE £ o
AR:% @-D

FOAPME S ABL2PIE S SVFAY RO, BE FUaz FFY

gk AHEe] HIEEA (2 - 2)9F 2ol YErd & At

FTaXNEE S5 sl AsATAA g EE A
A 45 o] &% Kendrick =83} 7]stA 45 o] &g Solow =3 -S
Kendrick 282 F8 AT gk 4k=2] v &2 FRAAMEE S48, 75X
2A =5a5EHE ARLASEWMES AMESHY] wiEol, 5 AATFE ALE
3k "B a7l gtk Solow =& ] 7}A| 712 71" 3 Cobb Douglas AH4AHH+E A3
el A3 dAE & wgstA XY A@Adol e v, AAAA dig AF o

bk, Adedle FEd da 1 8le A& g 7ARE FAY + dvdes
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of W& Aol WEE vt ]9 A

?—__JHJZ#P_E Fasdade A Az
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St = (zt,y)) 2t =y 2 A ArE @ -3)

29) Sudit, E.F, 1995. Productivity measurement in industrial operations. European Journal of
Operational Reserarch 85, pp.435-453.

30) 71, A9, AP5, AT, 191 AEAREA] FGHG Tldw B BF AT
87 &5 2 o 7
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om ot wH BlA|sh
(2 - 4) & o] Yehd
y' = A)f(a") Q-9
AD= ANZre] A3t gEo Yehvde A4 &

19 FLAALNAEE plol AH8HE BE -Er"t}ﬂr 1o AAtE AFE2] HE 2 A

Aot (2 -5 2ol Ul F o &, F

S x| o]t}

4> fﬂ
320
o

TFP(t) = —4—= A@t) (2 - 5)

FA2AHEY WS ]9 1719 FARYNYY W Ao (- 6
2ol uehd 4 gk,

TFP(t+1) '/ f(=
TFP(t) y'/fa')

t+1t
y vy

)/ fah)
_ AG+1)

A(t)

t+1)

(2 - 6)

2.1.5 71<=2 & &4 (Technical Efficiency)

ofr

DA T o] A 4kA (productivity) S =7, 45t WS Solow(1957)329) 2] A
AE FQ A4 2 Solow FHd(residua)® SAEE= AP ZIMLES UFEE HAF
Aol thiZ olth. Solows AABEEANA =5 B AEREE 7S VA5 A9
3 RES %9 A4 (Total Factor Productivity, TFP)2] Z7F&(Solow)o.2 A o] 3+
1, olu] TFPY] #7}&< 7]& 3% H(technical change)S X33k EZ2Q A7) o]
o 2y ol WS Rl e & (constant returns to scale), ¢ 7
AN, BE AATA] E&HA Aiolgts MMAHES F8E S oy A S
43tstr] al E&2A AAFARSZ FAEFEE iz E of(production frontier) 7Y

B et AN EE

HE HEoE HASAHR] AAFAES = &84
(effciency)ell &3t ol3] & X3t = HTol AT 5o &3 A Q) o] H g
HTL AMZHEAE FAste WA wel =4F(parametric) E=  FEF
(stochastic)el 43} W] =42 (non-parametric) ¥4 02 & 4 glon, Agxdi

3D 7714, 2006. ARZLRAT} YAHAFRAE o] 83 T SV A B @FgE
314/, 51, pp.1-15.

32) Solow, R.M, 1957. 7échnical Change and Aggregate Production Function. Review of
Economics and Statistics, 39(3), pp.312-320.
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*l(Data Envelopment Analysis, DEA)# W3 »~E A4 EA F& o
AR ot

Koopmans= A4H7Hs% & (Production Possibility Set)ol#t 7|&x oz A8 7}53 =
T AL A", S Ats e Ao, Abedds Tetar & o °‘«H
el st x'<x, y'=y& ®WZse A «, y)ol Tol EAstA god & Y&
(efficient)o] 2kal A A5k th. Farrell(1957)33 o] gt A4t7}s3 gholl A
HelE FAHEE JAES 7HEet E 2T a4 E&3Q
oz HE "ozl AZ A= WHS AA S Koopmanse] &&4
ANFT. (27 218k Zo] 2T/Y FUER 1T/ AEES Adse AF, S’
Koopmans&E &4 S T3t
(production frontier), =+ % #Al(soquant line)e]al PH-E HlE&FQ XAEYE
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[18 2] Farrell®] 71<32 @84

7179l &84 (Technical Efficiency, TE)E wW&=Z = d3}
0Q/0Pe] ™, o= (1-QP/0P)e} Za1 0dlA 17FA1Y ks 71A
qFetes =AG= ZRE Ho Jlomm a8l =

%

HEEAL 2T F o8 BUAFH AEFE VHAERE HaF
i\

4 = [¥EPe] A weighted sum/FYFe] AFHel Ha, of el AL 1o
Atk 7% BEAE olgh gol TEHI AYAmAF o gol A 2 TS el
W PG Cadiae] AHA Ao BE ol AN AWLAEAE Lol

E] =)
of A, A4tz E o] 3 FEU FAXVE AFAH, ARA R dER Aee
Ao gloernz FEAFTZHE AYLEZHEE FAd ok stth. Charnes, Cooper, and
Rhodes39(1978, ©]3} CCR)2 Farrelle] A& &84 2 REAFZE AAZHE

33) Farrell, M.J, 1957. The Measurement of productive efficiency. Journal of the Royal
Statistical Society, 120(3), pp.253-281.
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(piecewise linear production frontier) 7Nd-& HlIRo 2 AEAEE o] &3] ZHE
FAstE ¥ S A

2.2 Malmquist A 4HA4 =] 4=

BMalmquist A A FMPDE 3 @(paneDA ol 7123t 7|&F 849 Atz H
T3 AT E ol &t 7|xHE A WEE S5t RF 0
H3els Hwste 7]&£8-8&4 W3ltechnical efficiency change)®t 7]& W3}t
(technical change)® -3t A4Hg W3l B=E FAta ALY F4AAS A+
Fel =2 EstE = ol

oAZIA Tle'EA WH3ke 4 DMUZE 283 Z&EH
Moz <l =
&4 ZEE O AA Y HgE Qg ALY SRS Do

213 MPI= Farrell(1957)2] Z2€]o] 7dq

WHES o835ty Wi A AAHH
ol T&5EA o, ALY HILE o8] 842 BIste SAHs=d A sr)30
MPI&= 2 A~ E(malmquis)ell  ols] /AE® EZFxFES o] &3 Zo=Z  Caves,
Christensen and Diewert(1982) 2! Nishimizu®} Page(1982)] 2ldle] AJlE o] %, Fare,
Grosskopf and Lovell(1985)5°] BHlZ42% ZZEofo tjs] MPIE AT o+ ATE 9]
2o 2 AHYsH, Fare, Grosskopf, Norris and Zhang(1994)i+ Fare, Grosskopf and
Lovell(1994), Fare, Grosskopf, Lindgren and Roos(1995)% & oj= 3 7]7+S 7]F3}Y
g WHstE SAHste A AYdol JerEw, F Ute VEoR AEd AN
Wsle] gh& 7|stE st AHEE AS AAEER L, = MPIE 7<€8 &
= W2 Bolst] AANSIHA Veasd WHEtE &g JIeged WHIte 7R 1
&4 stz A&t A AT

MPIZA A3} o] gho] 1HT =W A4bdel F7lE 18T Ao A ZF4E yE
i 19 A5 A Wsr gilsS yYebdth

ojAl MPI9] Z7gol thsfl 4t At

Caves et al.(1982)& t7] 7|&FFC 2 t7]9 t+17]9 718 &4 WHIZHE YA
Hols =437 YA BEEFEFACR)7IA- o Ao HlE&E o]&3td
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2L
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34) Charnes, A.W.W. Cooper, & E. Rhodes, 1978. Measuring the Efficiency of Decision
Making Units, European journa] of Operational Research, pp.429-444.

35) AAs], m=A|A, 2009, A= £ QR A T2 G2 ZAHQOIEA - v gAK oz
A gy Ajpal gt £, EHOPC&@%%‘#MJ F7sre0)s)

36) Farrell, M.J, 1957. The Measurement of Productive Efficiency. Journal of the Royal
Statistical Society, 120(3), pp.253-290.
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1969 622,516 41,911 6.7
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A3 AZARZTY 3034}, FZARFTHIES], 2009

@, o] VIt F AAEHC] FEolA L HlFS HERHIL o] 196230 Az
Aol 7 s Ul‘ﬂ‘c‘?}?iflb} 1967Lﬂ°ﬂE 654753 €& VFdte T



2, FHAIE, AAnZ7] T Aito] AZREHA BAZHQ] F&E Odste) Az 7w
ZZo] o]Fojx Aoz Btk I MGl whA-S 1960 - 1970 ol A A
BE A FEAFAHA FYo QT2 ASAQD #X,

FEAATD 24, AAA] 98 FE T A= AALP ] T A s

3 Bt wgsA s oW o] AAAY L AR, AR eYhIE Ao
A AE7IE S =Rl o= RIS AARAE A7 sk B FAe teo] ajlE
gold % & zHasdelder B34S g Hilon, 75 SYdder ¥

i, A= ARSFEAFAVE diFsAl Hol A7IAA @3

<E 2> NEAZIY At d®

(9] = BF, %)

U= 1979 1980 SHE
TR AN FE (AR FE AR AN E | AT
AAE | 3,281 | 1,845 | 1435 | 2,004 | 1,243 | -13.1 || -13.1 | 86 | -13.3
7b4e || 1374 | 914 | 459 [ 1148 | 985 | 291 | -164 | 7.7 | -36.6
Abdg || 410 | 111 | 209 | 364 | 115 | 292 | -113 | 36 | 39.7
AARE | 1,587 | 1,587 | 767 | 1340 | 904 | 660 | -15.6 | 10.2 | 14.0
g ARAATY 3084, A HATHES], 2009,

@@ clg} 71A Aol BgFEHol AAAE 5/ Aol FPH AR F A
gom 48% rloliagg e J=a HYoH, 35T EAALT tEo] AYELS
198090l 529714 EolAth wetd @Alel SAAe] FAAAE 2 UbIolA
AAE e AR, A8H ojelee FEARA s e EAege BHIo)

= otk Ty 70dde] T xel edszml AAAA Ul ABERFs
[e)

i

=
Jejsigon] ol e ARETeFet Ao 2 BAL T HT <& 2
YT AREFAFIE FH}TL /1YY FAEE FANTY] Al ZRE B
FAAIEATLE AYst ALY F712 BAe mAA HAS B A7
At Fuldl FAYY 709 42 FYstel Tl A2AA FAVAE 2AHFHTL o7
MEAl, AFE Fo 1% HF FFEL HAWH FAol F ATa shelF 7%
T AR BE U W A9 $85 59 FASYOr, AANge] Bk 9

1
N
w

1



@ 7w vhee] Fstgnh olgd AW YA FRe mPow AT AANY
e ARe FESIL ® o2 A87E DolshA U

3.2.4 24 FAel nF717EA 8k A7) (1980 -1990)

edad T AZIZRE HouwA fHusts AAMES S A7 o
7HA RS FHsHA HAY. 2] AR AIISAEA YT, FREARJ]
AARAN A= 7712420 F=x stoll ZA AAFAL Al @l
WES 1980 12€ 58 #AzFs] A@AH o]0 1981dFE = HdAEd
A7VLAAG S FHEste] Al Yokttt ol# 3 MAEsle] wHASE FYs
dH oEE A fEiuEe] AAAge] 7 ofE e AlZISied, Eluste) 4k o

gl

A4 Al TP AT KA Be AdYAE BT Bek TVE B

7
A Aol Hal FXo] 2 Bt AFS HIET AAAH] HHo Ado] tE F3FY
of vl =A HA Aol olE AAs A 3 Aoldnt olHT A7 AlFl whet HF
= Z TV, ¥A&L ol g SdavAel g39A4&s 288 718 A& 30%s
Ao zx 7HA FEs o F85 FdAHL, =3 230 F47HE Y 80%7HA
A Fe ARE Aldsin. A5 Addg A A FAEEES By )
A A7e FEHE LT 7YY FAEAATAE Aol IA FUlstAH. 53] 715
AAF47F 1980 ol &= 50714, 88dddl&= 1917/ AE =%ttt

gk, o] 71t F I AAARLE AT Jerdg uFe rieEded s

>

=t tEHd FE5o] HFE =4atsh, wk=A| A4ks tEe] VIR, VCR, CDP,
COMPACT, DISK PLAYER &©] /W=, o]FFAle] Ed=HJon vy &
AE AEH &2 Tt

whebA] 1980 - 1990 thell= WH=A], VIR 5 titE FAAYG Y
of F2AF =¥o] o]FojF o WA AAAYE BAHR FYPHYN, M T
o M= sidAR HH F AAE BAv 23 FH"E A At =seE
WEo 2 AA Al R&D =9o] AstHHA VesEs A ¥ ot

3.25 7FxxAY AAY ke A7l (1990 - FA)

B>

%
=
1
N
E
ﬁu{
__)‘4_"
o
fru

25
3
e

1998 IMF £1891712 AXAA oH % UAYAT o]E A2 FxZAY HAY
ZeE e g4 =go] gIAEA &5 7Nke Fad] e AVI7E HAdh
20009t EolAE WrEA|, FoiE, faEdo]l ol MAANGE dEstHA v
o AL FF FEAH A HYdAE 7EY S A= H Aoz

ARE 257 HAo

S

>
i W

o

_24_



3.3 fEvet ALY A 2 2 BF
ser AAske 19584

2= Al
T | =Y

AR E A4S e AT BRE Fdel wEY, e AFHA AR
a 2

<=9, AR eS8 A

N,

ALk 19 2y 24, 19749 2 TV A4 =, 19769 = 109 28 =3, 1979d
AAn g7 (obd=7), VIR 2 g 1A o] 7y 2 A4k 1983d 64K DRAM 7,
19863 A4k 1009 28 E 2AHA o=

1= 7le A AFe AN 2T AR FF Z2F] Hold 55T A

AT <F P

_25_



<E 3D 9Evel AA4E(1958 - 19879 A 9 == W3}

de | A4 F 5 i3t U | At eEist
1958 | =t A4k 1979 | #FA AR
. ) A7) (obd = )4
= S AH A
1960 || AHsHsk7] A VTR, #A#Q1A] 7%
1962 || WA A4k ofAl o} A A& A
4o £
71 : 84~] (Strowger) 1980 || AHF& AFH 34 A4

1965 || =AU FAHKomi HE=A))

1966 | spo1aee 1z 1981 || AAEF AR & 7H7‘é _

MEx Z2YAyA ARFY =348 3

) TV AAF VIR Soll §X &ulA 784 &4
1967 || A58 A JABM 1401 1982 || 28 TV sz AX
1969 || AAEARIEH A 1983 || @=rlolHF4AM 2 Y

A3 =i A H I T 64KDRAM7) 2

MAE AFH =
1970 || F=AAAEF FE2FAEH
ez}

Al 2R E HR 1984 | BhetRA ST BE 2
1971 || A} AAFHEA] AA 1985 || UNIX OS Porting
A 10) 2]
1972 || == 19 =29 1986 || Mt=Al AFE AT A4
256K DRAM 7}
1974 | B TV w5z 2ol A4
1976 | azadEEs B dHFAAALB7| NS
FHAA £ AT Y Amm VIR 7%

A4F 1009 2

1978 | AER AR/ FH=E 2= 1987 || IMB DRAM 7%
TV div] FE2-&7A AAAF +& 1109 22 24

TH7le AL A FA

oL

A% 7ol Aded, = AAeaEa, 1983,
Z, SEuetel A Aol BAMOR WASs] AZWY 197042 198771

17d &t AR o] Yoyt 22 424 AW 39.8%2F 36.7%% A Zsko] 1987d
o Agkgo] 22 9,920 9, =9 1119 9,500%F gl o]=2A Ho =N A 1970
Aol mlsf Ak F# oF 3008, &2 oF 2008y Frkekd ol ikt

(<]

FRAOE Az AA A FFE AASE ALY HlTE 1970 77t
1.8%%} 6.6%00 4 1987 zhzb 10.0%9F 23.7%= FA AZAHATH =3 A AA At
FZo A AAEE HFE 19708 Z7ZF 0.2%9F 0.6%0 4 1985 zH7h 2.0%9F 2.9%=

_26_



{E L =9 AL A8+ 45

(49 109 4, Wk &)

d = d Hd 4ZE%)

) 1970 | 1975 | 1980 | 1985 | 1987 | 1970 | 1980 | 1970
= -80 | -87 | -87

Al §e 10 118 534 1,497 | 2992 | 48.8 | 33.3 | 39.8
g A =4 599 2,624 | 11,214 | 21,285 | 30,457 | 34.9 | 18.1 | 26.5
< 1.8 4.5 4.8 7.0 10.0 - - -
L AR 55 582 2,004 | 4,352 | 11,195 | 43.2 | 33.2 | 36.7
% A = 4 835 5,081 | 17,505 | 30,283 | 47,281 | 35.6 | 18.0 | 26.8
H| = 6.6 11.4 114 14.4 23.7 - - -

AR ] AAFY, FFAATUNEI], 1988.
Syt 19909 MAakd o) AakalS AmEE, 19909 21x 1,970 YelA Al
Hoz ZF7fste] 1998 €8 97]olx BFslal 67% 8,0609] Yo kAL Ho|x
Aom, 200290l 160= 84109 ¥ AikAS 7]= Py 20079 229% 2,460
o] At Holy k. I F wlE FEAVIVE SAT A 200732 AL 6%
7 S7F e Aol 2008 olE 13%7kA Z7FHAIRE W 2009 = 11%E Hdd)
&8 Zadty I I F 20100+ Al iy F1E0] 21%=2 F7HEA A
g 201193} 2012301 2%, 0.2%2 Z71&o] HE ZHasn e Ao vedd. #
ZS AHEE 1729 220087 2 eA 1992 2069 6,000 D2 Z7ps P A
19961 d OECD 3 ¥d=o =2 7143 o]& X A3 ZHAasle] 1998 93¢ 7]| ol A= 3869
6,9005F 2@ &2 Ak oA FEHo] FTkstohrE 2001 oF 22%7F ZAsk
2002\ 213H9]17] ol %, 6119 7,1009F 2 & AFaEte] 2007 1,249 6003 22
F7Fta ey, 2008 W= F897] o]l &R 11419 1,800%F 2 E Hd il
15%7F 74, 2009d0ll= 4.8%7F ZasAth 1 ol%F 20108 Adthy] 25%7F &7}
ot 2011, 2012 A AAIARJ] AZIHAR At 0.8% 3.8%% TAasta YE
Aot} <& 5
el A9 1990 989 4,800+ ZelE FUsAL AL F71H 199539l 250
o 7,2005F 2 E FdstAt I F F£EH A ALEHoE FEAoY Y 9A
1998 989712 Qlste] Al F9lo] HastATHE 2002 FE ThAl F7ske 2012
W 2,8479) 35008 EHE FEEUE O B YL 3t Yok oA ALY B
ofet Sjutete] A9 A wgFe] & b}a}oﬂ Hsle] 2Tl Y] wEo 9
ANE NBEHOR FUL Ff J1F & F, £EFE P AL 97 dEolth
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CE 5> el AR §g

d =] AuGe) NrGie) | Feagd) | Famuge)
1990 21,197 5,969 17,223 9,849
1991 24,265 6,841 19,334 11,245
1992 26,080 6,977 20,683 11,650
1993 30,105 8,039 23,739 14,407
1994 37,856 9,142 30,948 18,659
1995 49,116 10,269 43,592 25,072
1996 49,339 10,574 41,223 27,564
1997 56,233 11,667 41,437 29,517
1998 67,807 13,044 38,669 22,375
1999 82,490 14,966 51,893 32,471
2000 97,501 16,827 66,787 43,961
2001 93,288 34,630 51,743 71,192
2002 160,842 37,816 61,171 127,243
2003 176,625 44,448 74,661 136,754
2004 209,348 55,239 88,495 142,504
2005 214,116 63,055 93,005 159,151
2006 227,042 67,397 102,251 183,987
2007 241,158 65,582 115,905 215,464
2008 273,694 68,284 114,118 253,829
2009 303,933 91,896 108,636 196,692
2010 370,487 118,954 136,416 250,559
2011 380,191 126,541 135,227 294,888
2012 381,242 131,467 130,022 288,233

A= . www.kosis.kr, www.istans.or.kr
AT U AARAEG Y] AAAZE 200080 2 SHEY] A HlE] ZA £3E 2
oA Ak 1990 &} HlwE W HAF Y S A Fokxl AoE HyL T F
Atk WA A4 o] GDP HIES ®H 20019 16%2 A &sked 20083 74A] 16%1 A
20% A= HlE&S FASL YA 20099 o] F 20%0]Fo 2 £F F5i Ao B
olal Utk A 4bF L] IEoA ALYl AAEkE HIFS AW E™ 19959 o] H
F3] F7hstel 20061 18.24%%) A& vEhton o)E A§|S) o)F A&How 1§

2)
HlFo] astal e v s 22 BEeolth =3 Akl S3A4

12) 2B|AAPoI AR, O, A, A, 7}F 5L Teh Agdolck,
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k1

s
rlr

<E 6> AAtde] vlF

(9] - BF, %)
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

16 17 17 19 18 18 18 19 22 24 23 22

156 | 15.8 | 16.7 | 174 | 18.0 | 18.2 | 17.0 | 16.6 | 16.8 | 16.6 | 16.8 | 16.7
3 7 7 2 6 4 9 1 1 8 2 8

21 22 22 22 21 20 19 18 22 22 19 19

Lrxox|dokl [TTOQ

A& http://www.istans.or.kr ISTANS

olsh ko] A4l GDP Ml Fo 1 olzl e MEAE TIF AALE A
of 53] 71915t Uvka @ 5 Qow, ARpALe] GDP WIFelA MR QEE slsg
AR 19909 ) Zuke] W2 AL AW e we A Aol 57%2

A
2 A% 5= 201290 9%9) HFo

Mg e NFS AR AUt B 9

2 Zastn gtk wE B9 S Aol 10%9] M dehty 9o A
A ITaee] woz Qstel 200099 Solohq 21%2 F7H5HAT ArtEEe A
I HFGES 53 201290= 27%7FA S7F st Aok AFE A9 1990z
ol 5%l HlgE AAste] AR AT kel 20009l 22%0) HFEE A

ol
=

Aoy, HAFH FF 459 NEd £33 2 s, AFEH BEAFY A2
= AAIL AEMY] THo R sty el AR FE7F AXEA HAFE 7H4
o] ol th 2004 ©] F AHAFE Y HIFLS T%E ZAQL, 2012ddE 1%2 s
Atk wrEAe] A9 FEIA 20%2 W& AAsn ok tdxEH el H$ 2000
Gt 5%9] HlFo g AFste] 20109 31%9] HIFo g2 Z71eta Utk <& D
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B T A W AFdEE GDP HlF 2| W3t

(9] - BF, %)

ds 7Hz 5417171 e | BEA t] 2~ Z g o] 7] E}
1991 57 10 5 14 0 14
1995 38 8 8 33 0 12
2000 14 21 22 23 5 15
2005 16 28 4 20 22 9
2010 10 26 2 22 31 8
2011 9 28 3 22 30 9
2012 9 27 1 23 29 11

2% : www.instans.or.kr
Aol AAAS Folg B, 2010dE 1008 7|FO R she], dArde] A4t
AganE ARA, 2uA, A 53 vlas sbg e FFo|got, 20109 o] o

Aol A3 o2 %AS Holn . [2¥ 3]

2

rr
2

1ao

120 A,

100 \\ g

——F=Y

REM

—— (T

=AY

==L

1995 I 1995 : 1997 I 1998 I 1999 I 2000 I 2001 I 2002 I 2003 I 2004 I 2005 I 24}06‘ 2007 : 2008 I 2009 ‘ 2010 I 2011 I 2012 ‘ 2013
A& : http://kita.net/
(2% 3] 8 4h5] A4 PR ge) ol

1995 HAFA o] AR = 1849= A2 sF AL, &ulA Y ¢ 124.028 A AHS)
At 2HY 2013d9] A9 AvAlE 100.8801 AT AARAFA Y] - 105142 A5 Al
A5 6ule] AholE 7b sk AUtk ol wlAleh AEAN el HHAAE v e
AAE AT Aotk ol 20009t) Bol WEA, FUE @ taZdel 5 P A
Aakeiel AA AAel A BoHNWA FEo] tiE Hujsigly] wEolt,

TEu 27171 20054 o FHE A £ Aol Tagelst AR A
s 5o 2% F7MAL 2A EHHAUA ANE tha 9FHD Atk 7Hd 4K

Fl

) et A5 24 As 43
1 5L W], FUAE B,
sl Arejolct.
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= A2 94 Fhst b A4 48 5oz Aol ERHL i FAolth

20133 WA FIES] WA&L w0l REZNE YoM B AEARe) 27
2 golEUoY A T FUE AF AL, LGAAS FA

BE d=a7le oyt

om
i
O
gu
£
q

& sk,

TJelw S AAAe]l £EWEE AWnd, 1990409 vastel £EFE Wel
A Sl Siabel 37 FelRor, £2ES WoMNE 2 WeE el Yk

T ARG S FFEA 149 MF S AASE HEHL £ FHAGelth A

ZAokgo] F FEolA AASHE BlF 20059 23.6%014 2012d 23.8%= FA WISt

A FUA FH] vlFA A= oF 668 ZelolAl 2013do= 1,409¢] EEE FE9

FrE of 25MAE 27} Aok AR B FEARAE 200080 Sof WA

o FojEe) Aol AA =okxl Aol F= 7|t U (& 8
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<E & =9 F5E FE547
(F9 %, W5 2e)
= 2005 20123 2013
T 29 e [(mz | 29 e [z | 29 Zhe [ wz
AR 5= 283,087 | 108 | 100 | 545910 | -1.46 | 100 | 557,660 | 2.15 | 100
A}E 7Y 83,423 | 156 | 29.5 | 170,741 | -6.26 | 31.3 | 173,168 | 1.42 | 31.1
- A=} 38,153 | 145 | 135 | 73,694 46 | 135 | 76,586 392 | 137
< ZA 17,231 | 111 | 61 | 37,824 | -30.04 | 6.9 | 35870 | -5.17 | 6.4
S = 70 -206.9 | 0.0 782 3.6 0.1 384 -50.85 | 0.1
3 660 215 | 02 | 1705 | 2265 | 0.3 | 2,361 3845 | 0.4
- A7) A 20,287 | 140 | 7.2 | 45891 | -056 | 84 | 46,407 113 | 83
A 7] 7] 7,022 388 | 25 | 10,844 | 16.28 | 2.0 | 11,560 6.6 2.1
AH] ) 9188 | -109 | 32 | 12,851 | 658 | 24 | 13,464 4771 | 24
e =2 2,597 0.4 0.9 | 5665 3.28 | 1.0 | 5537 227 | 10
CIE=S 2535 | -321 | 09 | 1,881 403 | 03 | 2,070 10.06 | 0.4
7}= - A1 | 1459 | <111 | 05 | 1,770 | 2146 | 0.3 | 2,170 226 | 04
- 214 196 7.2 0.1 245 -15.47 | 0.0 291 1886 | 0.1
- 7} - Z71EF || 2,400 -22 | 08 | 3290 9.06 | 06 | 3,397 323 | 06
AR A = 66,844 2.5 | 236 | 130,022 | -3.84 | 23.8 | 140,926 | 838 | 25.3
ITA| =+ 48,873 08 | 17.3 | 40,883 | -12.8 | 7.5 | 46,164 | 1292 | 83
- 71A 17,971 V. 6.3 | 12530 | -894 | 23 | 13958 | 11.39 | 25
- BEA17)7) 21,436 | =01 | 7.6 | 21,908 | -17.82 | 4.0 | 26455 | 20.76 | 4.7
AFH 9,466 91 | 33 | 6,445 03 | 12 | 5751 | -10.77 | 1.0
. IT-‘%% 44,132 93 | 156 | 89,139 09 | 163 | 94,762 6.31 | 17.0
i} T 7| 33,382 31 | 118 | 50,168 | 0.32 | 9.2 | 57,066 | 13.75 | 10.2
2Z g o] | 5534 642 | 20 | 28494 | 111 | 52 | 26,170 | -815 | 47
- 7JEAARZE | 5216 91 | 1.8 | 10,477 3.2 19 | 11,526 | 1001 | 21
e 87,558 | 134 | 309 | 207,194 | 15 | 38.0] 200,997 | -2.99 | 36.0
A 13,859 | 185 | 49 | 28950 | -7.03 | 53 | 25497 | -11.93 | 46
-HAZE 4568 | -46.8 | 1.6 | 13,519 | -4.36 | 25 | 11,355 | -16.01 | 2.0
- ZYUIFE 5,749 185 | 2.0 | 14,884 | 942 | 27 | 13,287 | -10.73 | 24
A 6.5 &) 22,645 | 180 | 8.0 | 50558 | -1.86 | 9.3 | 53,204 523 | 95
- A 3)sk 3,048 133 | 1.1 7,790 | -0.01 | 14 | 8404 7.88 1.5
.- o) ok 842 109 | 03 | 1,959 | 19.14 | 0.4 | 1,991 1.63 | 04
- A8 11,362 | -3.7 | 4.0 | 13672 | -2.99 | 25 | 13816 1.05 | 25
EIR=S 2,816 146 | 10 | 5,605 847 | 1.0 | 5354 -448 | 10
2+ 3,674 110 | 1.3 | 7951 6.64 | 15 | 8,880 1169 | 1.6
- A 54 A 15,706 | 33.0 | 55 | 57,694 | 8.72 | 10.6 | 54,245 | -598 | 9.7
- A A 2,240 -05 | 08 | 3114 | -562 | 0.6 | 3320 6.63 | 0.6
- AW E 226 404 | 0.1 441 9 0.1 428 -3.07 | 0.1
- 59 824 2.0 0.3 | 1056 | 31.03 | 0.2 | 1214 15 0.2
ZF& : ISTANS
T8 A 72 SUHES ANEY, BEAe A9 20099 v= =8 7] =l
6.38%2] ZFAE Ho|thr} 2010@ 60.96%= %7} oy, 201199+ A FAsT}
20133l = Ad divl 13.75% S71stA o A 71719 A$ 20090 = 14.35%<)
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Fag Holth Al Frkeha 9 Ao vehu ok 1 el WHE, shae)
7dF-ell= 2009l = -30.34%, -8.41%°]1 A1, 2010 11.25%, 27.79%= S7 s A A7
Ao Bazk wol 27 MR MmHOE $Ee| /e T A ¥k, o
AN AAH FEAF AR Aste] auldYst AFHT U Aol T & Yok
<E P
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E 78 AHE FE357He9 F0]
(&9 AAdE719, %)
T 2009 2010 2011 2012 2013
A& 2} -23.72 47.15 21.57 4.6 3.92
ZA 3.7 10.01 15.69 -30.04 -5.17
A= -39 112.39 16.82 3.6 -50.85
Ky 8.34 60.19 -15.72 22.65 38.45
A7) A -18.85 34.87 24.85 -0.56 1.13
A= 7171 -42.2 32.98 12.44 16.28 6.6
=48 4.08 23.8 28.27 3.28 -2.27
ol F -19.95 15.39 14.03 4.03 10.06
7hs - Al -19.64 16.43 9.56 21.46 22.6
HE -3.78 42.72 -18.96 -15.47 18.86
7} - 71EF -20.11 2.12 19.06 9.06 3.23
i il -8.41 27.79 2.85 -8.94 11.39
F41717] -14.35 -11.95 -0.06 -17.82 20.76
A+ H -30.34 11.25 1.66 -0.3 -10.77
Ll -6.38 60.96 -1.91 0.32 13.75
=R 28.89 27.54 =7.19 1.11 -8.15
71t AARE -1.95 29.68 17.26 3.2 10.01
AL -29.26 41.56 31.85 -7.03 -11.93
v 54 -4.76 28.64 24.56 -4.36 -16.01
ZzHTH 1.65 -6.34 38 9.42 -10.73
SR e -14.39 31.18 29.57 -1.86 5.23
A 35}st -12.51 39.01 23.78 -0.01 7.88
o] of 11.54 7.99 6.83 19.14 1.63
CR -12.14 20.77 14.73 -2.99 1.05
EIAS -9.87 29.33 24.59 8.47 -4.48
Eg2H -4.72 37.33 18.11 6.64 11.69
A A A -38.14 36.97 62.92 8.72 -5.98
Al A -11.18 20.62 14.95 -5.62 6.63
AR E -20.56 37.28 35.96 9 -3.07
e -16.53 22.17 9.74 31.03 15
A5 INSTANS
T ALY 19009 RE AWHOT FHLEA B2 FAF B4 /A
g oA 20019 olFlE ‘EA FUF o mHom AYH 54L Holw Ytk
FH, ) AR GEAQ TSR BA A WAE AT W) A%



A o) FEFES A 2005 Alxel wls) WHald mg
L

5 9ot
2005991 AR $Ee] 495U FHo| WEAl, $A/7), BB dxBdel, AF
B F9707), AFEH BE 5ol AA(an# o), 20108 WA, HH lxFd o),

2 A7, 987171 AT ‘I‘H:]7]7]7 EFE ] AJAR Hz=EH7E FA7I
Ho o] FEste AR F471717F AFH FH7I71E2H &7 vk Aol Hola
o AFE FFL] A5 FEd0] 2005L4°ﬂ Hlste] @o] Zag Aoz Hola QA
T oRtEAel H2aEHele] A9 28) ol FEe] xoF W Al=wE yyEuya o
201399 A$ WAL $EAS S AT FA/ G BB UaSeole] Ae
Zdo] 7FA o

=oEET}
A&
Z veha gloh iEA 8 AARFe RrpbAl e 42.4%° A
SHRAlE Holtrl 2001 o] F ThAl &Fe] FoAE Balou, 20053 ol F oF 27%
ol e AL glom 20089 ml= ABZeq] AR QI & 95, 1Rk
AAA 7HA B B B 5 B g2 990 %3 o] dAwpHoz Foy o3

7F ALH Aok <& 100

i
o
i)
&

r$£
e >E o

FUAY WEOl AFE Ao Rt HI WA
%
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(B 10> AA]e] 5 F5383

(&9 - =22

= 2005 2010 2013

A Axws | sed | AEE | e | AAEE | 529
1 W) 2,783,859,972 W 4,254,900,144 W) 5,190,789,996
2 £21717] 2,066,382,700 o o] 2,652,205,266 o o] 2,27,982,889
3 ool 1,104,024,311 £217]7) 2,548,619,257 £41717] 1,875,212,762
4 2 762,507,087 417 580,702,858 4717 599,538,705
5 4717) 602,800,951 kit 435,941,850 A5iE, 539,971,808
6 AFE TE 254,599,609 AELE 371,375,185 A 392,524,568
7 Ok 214,956,364 5 343,406,993 & Lo 386,059,801
8 A33E 197000221 | 7b9 &3/ | 273342265 k. 292,274,485
9 £@717) 178,808,633 SERE 123,840,955 2 olw 167,279,147
10 Bs) 126,805,373 ARH BE 103,846,936 SERE 128,029,898
1 A 122,543,347 AFH 89,548,914 237171 126,110,211
12 T 88,012,781 Sg717] 84,697,101 AR 86,242,190
13 FEHF 63,854,678 A A 71,274,089 A4 68,298,017
14 2T 44,507,247 p ¢ 5,719,376 AFH 2E 67,528,862
15 7 ¥ el 40,498,999 PR 32,122,548 SR 62,435,534
16 S 0749776 | dEAsAes) | 2rsosso | TUFAL S 48,371,981
17 B 37,372,063 B 27,395,368 B 39,883,685
18 | ws=e /17 | 27121145 s 25067863 || WEFE 7171 | 25875892
19 A47] 22,456,259 A7 17,388,060 B 22,087,192
20 A A 8,515,343 T g 717 16,393,329 . 3.024,428

2t © www.kosis.kr
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Al 4 72 DEA 94 ¥ 2 &4

41 DEA =¥

4.1.1 DEA 71

HI RS2 G684 SAYRA DEADE & 884 SAMIA =24 Abdel 4%

 FrIFHE JHHst BeE FASkeE Aol oidgt AF A ZASk #H7
£ o83t APF EEZEEHOE =

of &4 ZEEOIZTH drty "olA SeAe AFEN HE
t}. o] ¥¥-& Charnes, Cooper, and Rhodes(1978)46)7} Farrell
21 < AZo] A3t o]& v FYEH v "Pé%iﬂrgl H| &
Ratio)o. 2 A%sto] HdFAGH o= Yepfidtt. o] 23S DEA =¥ ole}
st, Blge] 299 Fdld aE4S Bristr] faiA ATEHA=T vls FHE
o wSo] #A3 A3 Al Project Follow Throughol] e Z&=HJY. 1 F
Banker, Charnes, Cooper, and Schinner(1982)= &&2]¢l ZE2EHE FAIL o|E
7}3t7] 913t o] 22 S AL, Charnes, Cooper, Seiford, and Stutz(1982)= DEA 7]
o ZM ‘multiplicative  model’ & 7§&3t¥ . o]|% Banker, Charnes, and
Cooper(1984)= DEAE ©o|&3to] thro FALAE AHEst th9 4F
st DMUO gt 712 a&A43% 1R E34E FUasre] dfSua =849
F7tEHolgts T BHAA AFAGEY S dAHst 1 584 HAEE HUlstd L
Hol7t HAYAFRE FAHe T DEA RE S 7|20 &3 2 4 JHAE T}
A3tal dth.(Charnes et al, 1996)

AA, 254 (Convexity) 7H8 : & o] Aol A4k HX | YoEol Ai7bs A
3o &et 159 E=27Z3H(Convex Combination) E3F A4H7ts 3 gol] &3Th.
A, vl &-&Ad(nefficiency) 7H8 : Fo13 A H X | Yol A47bs A3 o

FYHIEY R AT RGRIAGTHET A NFYRAEFYSILES

|

i

&

1%

gl

rlo

4%

45) BkutE], 2008, Z&FF YLHY 24, == B pph2-53

46) Charnes, A., Cooper, W.W. & Rhodes, E, 1981. Evaluation Programs and Managerial
Efficiency : An Application of Data Envelopment Analysis to Program Follow Through.
Management Science, 27(6), pp.668-697.
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ESEFAMW s d ol &7

AR, HAHF-E(Ray Unboundness) 7H8 = oIz A4k A (X | Yool A4 7Hs A
g Woll &3t 2731E o] K & A= Aibs JE Wl &3
(Minimum Extrapolation) 7}4 : ZElEE A47ts IS 99 A
7HA BEAE BF gt EE AR et dutd o2 DEA ¥ S 7
o] #FREE =FPS Charnes, Cooper, and Rhodes(1978)¢] CCR =&} Banker,
Charnes, and Cooper(1984)2] BCC m&o|t}. T3l o] F Ry L BEQlase 23S F
E7h AEEC 231 FE7le wel E9AZInput Oriented)d} 2+ & (Output
Oriented) .2 ¥ A}

ST,
)

N
l‘>
_'Q
o,

4.1.2 CCR =3

CCRAAM = U FU® v g 4=y AU ssts A4S 5382 &
1t}. (Charnes et al., 1978).47

E (Uv»o )(yro )

Maa:r;l— 4-D
Z(Uko)(wko)
k=

y, = AEZ re]

7= Y= k] e

u, = VEE o 3

v, = T Y=k 7t A

r=1,2,3,...,n

k=1,2,3,....m

W oEAw Agsiels AAAgRae] 2R} 5
B2 CR 28e teas 2o 74 4 ok

Maz 0 = (Uro)(yr()) (4 - 2)

¢ = non-archimedean 7<= (0o 7}7k-& w]-$ 22 ).

j=12,3 ..,0, .. 2

47) Charnes, A., Cooper, W.W. & Rhodes, E, 1981. Evaluation Programs and Managerial
Efficiency : An Application of Data Envelopment Analysis to Program Follow Through.
Management Science, 27(6), pp.668-697.
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4.1.3 BCC =¥

CCR#)E DMUES 7t gtjol| Hl# st 4ol Suldtts ol g &
H (Constant Returns to Scale: CRS)S 7}1AHstEZ §84%
A7t A" 2 deivde dA47F o CCR =
el AbEEo] R t3 FAAFHRE S 76‘—‘% =78 7
2 Atk

WA Banker 5o 93] 7dE BCC =¥ =] gk 497} (Variable Returns
to Scale: VRS 7F838t 1R e &A% Zles&&AHS FE37] fs) ¥ d DEA
Byolty. A= BCC B39 &4 e 71REY aFE A &3 7«84
LrERdA T

Mazx

Uy VW

7] /‘ZJ

o}
A= STkl
27

O0p= 3 (y;;) +w “ -3

j=1

I
s.t. Z(mk'i)vi) =1

i=1

3 ) w) = 3 () ) +w < 0

j=1 i=1

k=1,2,3,..., K,
Uj V; = 0
1=1,2,3,..., I,
1=1,2,3,..., J,
w = free.

2 AoA we EE&A DMUY #FE29 Az (Returns to Scale)E Hristes A=
Z FHET. o > 00" FrRo] tig A F(RS: Increasing Returns to Scale)o] il
w <00 R thd =9 A7ZHDRS: Decreasing Returns to Scale)S et

, St9 =&, 2011. DEAS®} Malmquist A4HAAFE o] &8 =9 F8 7P EA &4
584 Y. dYyerel ], 23(5).
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0 CCI?

SACLE =
poc

[Z74]oll A RS EAS Kol §

= A= BCC ZEF oo F%)of 7& &40l

o e T84 SCALEQA) = LMILAE 0'c (WSt 2T = A= 7|&Hoz= 78§
Aoy} FRHENAME HEEHogE 2L & 4 9tk BCC ZEE ol Eo9A ge
Gl At

SACLE(G)Z%%Z%,%%X% 22—4_083 o=A HESHTG & G
L ledoE MEgHelw Fre FWAAE MEgHly B & Utk B C
£ CCR} BCC T2ejojo] =% o] glome /&R ohjel 72 Zwols =%

Z&Folgal & ¢ Utk

4.2 DEA &4
4.2.1 XS

T2 Adidd FEE V1Y
o}

Fu e Ao 3| A 10/AF 28z Z2
ARG AARE FAE 7|BAHo R FAAY L AA
Z|Eo® Ak, FA, | A o)A IAE F
Z1AE 8/MAL, WA 8/HALE AASIH T ZAn e F A

2NAL, AZIAF AL, REEA] AWAE A SR T

0] =

A Q—]

Folo] AR
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SiA
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<
28
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S
ltﬂl
E
SiA
2
o
>
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ol
ol
pacs
o
g
|
o

W= —"EZH}, A, JAdFE FAsk UH%"—H@ =
o] Ak AEAS A4 A EE BAS st g
El

Bie Abgste]l 2y 3Abeh A 3Abe] A4k EE&AHS B4

<H 11> 329, 329 A2 AR 3)AF 3}
e A 29 | Auds IE
LGAA i 20023
b 2 AAAE 19734
SEPY 1982
4= 1983
A7 A=+
23] 74 A =} 1973
NERTH 19734
TR 1969
FUAZE S 1995
SK&}Fo] Y 2 A 19493
St A Y 1969
FH2EG U 1989
R ARAE 19924
ol 19774
AeAAZA = 19834
FERE AAE T iga
Epss 2
A3 A=A 19734
< 9]IPS 1991
Aodae g 19974
ofoleflo] L 19934
STSHEE A 1998

A& @ http://finance.naver.com/

A HE2 CRS(E—’F%‘#J}@)% -9 VRS(M 57153 FEIA A
EA4E SAsAT SAHAV 1Y °ﬂ% CRSE 9Jvlsta 1.07¥tY A $-ol& VRSE
ojmgitt. & FAFXA7F 1Y 0%01]% TR g REEAS udth & Al z}
(production frontiene] Uth= Zo] Atk A&8AHY FEs =
Mg A& VI9E 12 E W & VY 284 #e AT wEA o
ougty Ela 1 vgd A$oes HEEAS JusiA T o] 7

fru
2y
o
o=
P
o
-l

FAE T A4 A9 24 F Aok FR B RER2ORIG FRA hE B
FZ7HRS7 zlelk. of Ade o= @ HlA FAFE TR 0 4EF
77k o19A HeuE S4skE Adolth Hekd BEde $FL 1FoR 245
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3 FRel AARE FHES SFEoR
12, 13> AA= L A
A71olA ehd @ 7bA E4¢ AR ohet g

AN

deva & 5 Aok A" 2

rr
AN
k

(E 12> 2070 3)Ae] CRS &849 =AX

3] A 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 B
LGAA 1.000 | 1.000 | 0.993 | 1.000 | 1.000 |l 0.678 |[ 1.000 | 1.000 | 1.000 | 1.000 | 0.967
SK&te) g & 0.324 | 0.328 | 0.260 | 0.319 | 0.388 | 0.334 | 0.551 | 0.492 | 0.459 | 0.560 [f 0.402
AUAA 0.343 | 0.533 | 0.205 | 0.276 | 0.780 | 0.061 | 0.622 | 0.491 | 0.897 | 0.952 [f 0.516
SRR 0.171 | 0.455 | 0.287 | 0.411 | 0.489 | 0.100 | 0.410 | 0.494 | 0.489 | 0.471 |f 0.378
A 0.566 | 1.000 | 0.529 | 0.963 | 0.680 | 0.325 | 0.747 | 0.840 | 1.000 | 1.000 [f 0.765
et 7 1.000 | 1.000 | 1.000 | 1.000 | 1.000 |l 0.991 |f 1.000 | 1.000 | 1.000 | 1.000 | 0.999
obAA 0.723 | 0.703 | 0.607 | 0.935 | 0.953 | 0.634 | 0.690 | 0.778 | 1.000 | 1.000 [f 0.802
FUAZE 1.000 | 1.000 | 1.000 | 1.000 | 1.000 |f 0.529 |f 1.000 | 1.000 | 1.000 | 1.000 | 0.953
g5 0.367 | 0.426 | 0.292 | 0.450 | 0.338 | 0.199 | 0.422 | 0.538 | 0.651 | 0.643 |f 0.433
A3 AAEE 2 | 0.262 | 0.532 | 1.000 | 1.000 | 0.899 | 0.030 | 1.000 | 0.240 | 0.187 | 0.105 | 0.526
STSHE=A]| 0.288 | 0.445 | 0.535 | 0.668 | 0.721 | 0.752 | 0.755 | 0.664 | 0.644 | 0.598 [f 0.607
e 0.747 | 0.520 | 0.978 | 0.967 | 0.619 | 0.418 | 0.661 | 0.689 | 0.676 | 0.756 |f 0.703

A E&AATA 0.439 | 0.256 | 0.167 | 0.202 | 0.167 | 0.059 | 0.125 | 0.148 | 0.142 | 0.231 |f 0.194
R A 0.231 | 0.551 | 0.246 | 0.332 | 0.289 | 0.193 | 0.303 | 0.300 | 0.341 | 0.330 |f 0.312

AEAA 0.481 | 0.628 | 0.719 | 0.602 | 0.575 | 0.523 | 0.941 | 0.814 | 0.680 | 0.483 |f 0.645
ofolof o] 0.163 | 0.314 | 0.461 | 0.570 | 0.415 | 0.166 | 0.497 | 0.269 | 0.848 | 0.962 |f 0.467
A JIPS 0.704 | 0.756 | 0.790 | 0.793 | 0.466 | 0.249 | 0.403 | 0.454 | 0.559 | 0.552 |f 0.573
A9 xEg 0.192 | 0.360 | 0.440 | 0.600 | 0.349 | 0.293 || 1.000 | 1.000 | 1.000 | 1.000 [f 0.623
L3RR 0.284 | 0.548 | 0.263 | 0.429 | 0.338 | 0.152 | 0.215 | 0.209 | 0.256 | 0.274 |f 0.297
FAAEGP2 0.609 | 1.000 | 0.552 | 0.670 | 0.691 | 1.000 || 0.303 | 1.000 | 0.486 | 0.497 [f 0.681
2y 0.576 0.698 0.617 | 0.735 0.753 0.388 0.744 0.687 0.768 0.773 0.674
x5 0.414 0.538 0.515 0.583 0.463 0.381 0.520 0.555 0.563 0.568 0.510
% 0.495 | 0.618 | 0.566 | 0.659 | 0.608 [ 0.384 [ 0.632 | 0.621 | 0.666 | 0.671 | 0.592

<E 12>0)| 49} o] CRS ZAAN= 33 2
200438 #4437 CRSESAZAHANA 1.000%1 238t 7], FU 4
7F 7M=& EEAHCE YEEa, 016390 ofoldolrt I v
Th 2004 9] it 0.49501H FHAA RO EL A= UHARE UERRTH
200513 B4 A3 CRSESAZAHANA 1.00091 2847, A=, FUAZE, F
g =2 a8 =2 Yesa, 02560 A
o7 ZAFEAT 200599 B 0.61801H FHHFAHT £ IAE
Ve, Addse] JE Rt 012398 Z713 Ao 2 JEhgth
2006\ 3] EA1A3} CRSEASAZAA 1.000¢] M@rz_ 1, SUA2~E, F2AAEY
, WA 7 we geAdo® yehga, 0.1679 &
ol AU 20068 H-2 0.56601H HAA KT L A= /AR UERG AL,
AdE FHFX BT} 0.0529F 743 o7 e

)

| ~E, LG A, 374 A

flo
fof
Mo ~
ox
o
AN -
ox
i
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200739 443 CRSE ZollA 1.000¢1 Astd7], FUAZE, dHAEY
2, LGAA, 4AZE M & g8 02 Yelytar, 020290 A&AAS40] 714
2 B840l SAHFAG. 2007 He2 0.6590|H FHAXHT H=2 IAE 1071AR
UERGa, dds HHFA B} 0.0939HF S71Hs Ao 2 e
o] B A3 CRSESAZAAA 1.000<! A3tA7], FUAI=E, LGHAL, 370A
7 M & EEAH0E UER, 0.167¢ AEdAEAle] M BHE a8A40E =
AE A} 2008 HAL 0.6080|H HFX Ho =2 A= 107ALE YEbg, Ad
T WA B 0.0527HF 4% Ao = JEtth

[e]
4=

Y

20093 A A7 CRSEEAHZAAA 1.000%] FH2EG 2, IMAV}E 7 =2 &8
doz yeta, 0,030 ARSI 7 v 2E ép_i SAE AT 2009
B2 0.38401H HA HG w2 IAe AR UERa, ddE HTEA Hog

0.2249+2 74243 Ao & vEbSTH

2010 B2 A3 CRSESAZANA 1.000¢1 2347, FUHA2E, g, 3
TAAEG 2, LGAAL, 5AE 7H 22 8402 Yehgta, 012520 A&xzt54l
o] 7} o FgAow ZAHHUeh 20107 HFHEL 0.63201H HFx Bk B FA

¢

20113 E4Z23 CRSE&ASHAA 1.000%1 A3td7], FUAl2E, IAJA0xd, &
WAZP 2 LGHAN 5/ AT 7 &2 a8 0% e, 0.148%0 A& AE 410
Vg e aeAoR SAHEJY 2011d HHS 0.6210]H HA Hoh w2 A=
10744 2 YEskal, AdE bz 2o 001195 443 Ao = Yeigt

el %

20123 EA A3} CRSESAZAA 1.000%) A3td7], 2A4AA, obddzl, U
2E, 310X 8, LGAA, 67147 718 =2 a8402 e, 0.1429 A L@k
FAle] M e Zedo® SAHFHSM 20129 FHFS 0.66601H HHA Huh =2
SAHE 1070ALE Yelga, Ad= Hax] Bo 0.0450F F718 Ao 2 YEelgd.

20133 EA A3 CRSEE&A=A A 1.000%] *@Pﬂﬂ, AR, obdEA, U
2E, 3RIYAd, LGAA, 671%}7} M e EEACE UEEa, 023190 e

Fo] JH e a&AoR SAHHAY 20139 B 06710 FHX By =2
A AR Ueheta, AYE BEA Hoh 00059 F7he A0 ehgt,
Fovleh maoE rold Hehe W, thg (19 519 2ol ekt
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_%E D495 0618 0566 0.659 0608 0384 0632 0621 0666 0671

ZAI] 0576 0698 0617 0.735 0753 0.388 D744 0.687 0768 0773
_iﬁ‘;' 0414 0.538 0515 0.583 0463 0381 0.520 0.555 0563 0.568

[29 5] CRS&=AH 7k 2y, 329 dey v

(28 Slell Aot vetuRel, Ixve) Fdx= oF 06742 yehvar Aok 20099 =
Aestie 2oz WEH Ave 9 A2 YUy o, uid 2006'd, 2009
d, 2011, 20139 Astre S7kete Ao® Yeua gl

e Wik o 051002 Yehta gen, 2007342 71y s 20099747 & etAl

Al

Bolthrl 200995 E wEs e 27k Ao yeia 9
RE QEE RS W CRS AT Y SANA &&dol 74 B X2 1000
o2 gE A9 10070 FA FelA d1wlo] 100002 vehdh gz Adew
205%9] Hlgo] P L ALAOR B, FAUH A A9 ¥, T 3

H, 3]
bl A TR Yehgth RE ARA CRSAMEEHSHNA BHES BYS o
05922 Ve, P ot £ 3Ae 10/0AE YERTH

20080l dojd m=rel FF97] wWEol 200992 CRSE 109 F HAXE YeR
T Qlth 1 olF 201089 EE ThA Lo 9tk 2013do]E A FAHEE /\V‘—TOH/H
BE AA HAR sk} CRSS A7} "ol Zo= o= FPYA|uh 201339 4
2012 Et} 0.005%HFe] #X71 F718k e Ao2 yEyth v FE8A7E 7
Moz 2004dFE 200837k E Awkr] 201082 E 201337 E Twkr]2 o
Hote w), Zxvel A CRSY ANby] HoL 0.701e=2 velda la, Fubr)e
CRS H#& 07432 Yehix ok AubrlEche Fubr]e] CRSS A& 0.042%F
Z78 £x2 Jehda doh. 2ol A4S, dAwkr]el CRS BHe 0.5252 UEhta
A3, FH71e CRS B+ 0.5520.2 Yl 9t o] X5 Mutrje] Hlste] St
71¢] CRS HoA7F 0.027%HF 718 Ao 2 yehyga gl
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<FE 13> 2070 3]1A+e] VRS E&49 =A4 3

3 A1 2004 | 2005 2006 2007 | 2008 2009 2010 | 2011 2012 2013 kikin
LGH A} 1.000 | 1.000 | 1.000 | 1.000 | 1.000 (| 1.000 f 1.000 | 1.000 | 1.000 | 1.000 | 1.000
SK3lo| g 2 0.606 | 0.559 | 0.633 | 0.579 | 0.388 |[ 0.490 | 0.682 | 0.590 | 0.540 | 0.661 || 0.573
LA 1.000 | 1.000 | 1.000 | 1.000 | 1.000 (| 1.000 f 1.000 | 1.000 | 1.000 | 1.000 | 1.000
=R 0.228 | 0.467 | 0.299 | 0.455 | 0.495 || 0.102 | 0.427 | 0.530 | 0.552 | 0.497 || 0.405
AR 1.000 | 1.000 | 1.000 | 1.000 | 1.000 (| 1.000 f 1.000 | 1.000 | 1.000 | 1.000 | 1.000
23147 1.000 | 1.000 | 1.000 | 1.000 | 1.000 (| 1.000 f 1.000 | 1.000 | 1.000 | 1.000 | 1.000
obgAz 0.727 | 0.759 | 0.608 | 0.998 | 1.000 [ 0.768 | 0.754 | 0.855 | 1.000 | 1.000 || 0.847
fUA=E 1.000 | 1.000 | 1.000 | 1.000 | 1.000 || 0.545 || 1.000 | 1.000 | 1.000 | 1.000 [ 0.955
=22 0.472 | 0.523 | 0.351 | 0.598 | 0.418 || 0.248 | 0.628 | 1.000 | 1.000 | 1.000 || 0.624
JFAAEG 2 |[ 0527 | 0.579 | 1.000 | 1.000 | 1.000 [ 0.035 || 1.000 | 0.282 | 0.207 | 0.106 || 0.574
STSH=A| 0.373 | 0.486 | 0.547 | 0.682 | 0.722 |[ 0.754 || 0.798 | 0.739 | 0.655 | 0.598 || 0.635
FUH 1.000 | 1.000 | 1.000 | 1.000 | 1.000 || 1.000 | 1.000 | 1.000 | 1.000 | 1.000 [ 1.000

Al &RAATA 1.000 | 0.590 | 0.284 | 1.000 | 0.467 || 0.128 [ 0.137 | 0.174 | 0.189 | 0.303 | 0.427
AL-HIAE 1.000 | 1.000 | 1.000 | 1.000 | 1.000 || 1.000 | 0.672 | 1.000 | 1.000 | 1.000 [ 0.967

AzAA 0.742 | 1.000 | 0.817 | 0.696 | 0.641 [[ 0.622 || 1.000 | 1.000 | 0.710 | 0.528 || 0.776
olo] e o] 0.248 | 0.341 | 0.584 | 0.690 | 0.590 [ 0.240 || 1.000 | 1.000 | 1.000 | 1.000 || 0.669
2 9JIPS 0.792 | 0.917 | 0.791 | 0.916 | 0.473 |[ 0.250 || 0.420 | 0.522 | 0.599 | 0.607 || 0.629
HAgAd 0.252 | 0.382 | 0.502 | 0.759 | 0.505 [ 0.493 || 1.000 | 1.000 | 1.000 | 1.000 || 0.689
I @A 0.306 | 0.569 | 0.273 | 0.515 | 0.445 |[ 0.164 || 0.215 | 0.211 | 0.258 | 0.286 || 0.324
FH2EG 2 0.882 | 1.000 | 1.000 | 1.000 | 0.891 | 1.000 || 1.000 | 1.000 | 1.000 | 1.000 || 0.977
2y 0.756 | 0.789 | 0.789 | 0.863 | 0.830 || 0.619 | 0.849 | 0.826 | 0.830 | 0.826 || 0.798
Ixg 0.660 | 0.729 | 0.680 | 0.826 | 0.673 [ 0.565 | 0.724 | 0.765 | 0.741 | 0.732 || 0.710
=% 0.708 | 0.759 | 0.734 | 0.844 | 0.752 |[ 0.592 || 0.787 | 0.795 | 0.786 | 0.779 || 0.754

w1

CE 130l A9k o] VRS 2R A oS3 2
20043 8] EA 423} VRSESASAHNA 1.000%1 LGAA, AJAA, w8, A8,
Al A7), ASHIE, SUAIRE, ALAAEA, 8AE 71 =& 840 E e
WL, 022820 CF K7L b s Z&Ade] ST 20049 9] B 0.7080] W
ARG =& IAE 127042 YElgt

200599 ¥4 A7 VRSEEAZA A 1.000] LGAAE, AAZA, wlE, 2HdHA),

AEd7), AsEae, FUAZE, FA2EYds, AR, AL M =2 E84
%
]_

O

v

o2 e, 0.341%0 ofoloolrt 7}y

2 0.759¢]H FHFART w2 A= 1IMAE
HE SR Ao w vEhEth

2006132 E2A3 VRSEEAHZAHOA 1 .
Aad7), ASEHaE, FUARE, FH2EY s FFHAAEL S, A M =S
AR e, 0.273%0 FIAAVL 1 @S E8402 SAHHAT 200619 <]
HL 0.73401H HFAHY Fe& IJA=E 1UIAZ YeElhya, ddxe] FFxHo
0.0257HF 743 Ao 2 YEerth

2007\ 3¢ EA A3 VRSESAZSAHONA 1.0008] LGAA, AAAA, e, A=,

0001 LGAA, A, wdd, 83k
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Hehds), HHAE, FUASE, FHAEYS BFAAEGE, ASAAEA, 107)
A7 AV

= .
Atk 2007 H> O.844°lf’4 HEAET F

BHEAEG 011095 S7HF Ao s Yetn.
200839l A3 VRSEEHZAA 1.000¢1 LCAAN, ZAAAAN, wld, A=A
ez, AsEaE, obdd A, FUAlZE, IxHAED L, YIAE 7MY 22 58

Ho g vehdal, 03889 SKatolYart 7bg v aeiow =4 Uk 20083
& 0.7520]H HFHT HS 3AE 10/AMR YERg D, Adxe PHFx R
0.0927+2 Zrad Zloz Jehdt

20099 e B4A7 VRSESGZAHNA 1.0002 LGAAL, AAAA, Feld

A7), BASHAE, ?r%‘i%ﬂi TNAZE 71 =2 B840 E Yea, 0.035¢1
FFAAEY 2T g e AedoE ZHEYT 20093 HFS 0

Hoh 2 3AE 1070AL=E ‘/‘rE‘r 3, AdxEe] HAAHT 01609

e,

20109 ] E4A3} VRSESAZANA 1.0008 LCAA, AAAA, Feld, 4417
a7, *oiﬁzh ofojofo], FUAZE, ARIUAH, FHA2EQY2~ S dAEY 2,

107447} 714 2o B84 02 ey, 01379 AERAE0l 71 we EgHo
37

2 Ut 20109 B 0.78701M H@ART e A 127042 dehga, A
9 ARk 0.195%F F7H A0 ekt

201139 B4 VRSE&ASHA 10002 LGAA, FAAA, e, 4,
A7), ASEAR, HEAA, ofoloo], FUAXE, HATAY, BF2x, FUxE

Q2 127047 7H e S840 2 Yehygy, 01749 MedxEAe] M e &
&40 2 Yelgth 2011 H2 0.795019 HHFAET ¥ A 13ALE YR
3, AYE PJoA B 0.0089E 718 Ao 2 Jehytth

201239 EA A3} VRSESAZAHNA 1.0009) LGAA, AAQAA, wFld, 2adx,

O_L

FEA7), AEH AR, obdAAl ofoldol, FUAXE, RITAE, BH2L, FHLE
Q2 127047 7HE B EgA R YEhT, 01899 ALdAEAM] JpE we &
A0 et 20129 HFS 078608 HEXRTH 2o FAE 127042 UER
I, AEE HExRg 0.0099%F 24 Aoz Yyt

2013 de] #4423 VRSEEHSHAA 1.000”1 LGAAL, AAMAN, wlE, A48 AA,

FSHA7), AFADE, kA, obolelel, FUALE, AUNAY, 5L, FALE

Q2 127047 7Hd e A8 ®E Yehwa, 0108 d=dAEE 2T TR B
5402 Yeyth 201339 HeS 0.7790]18 HHEAEG w2 A 127042 YE
W, AEE Hax B 0.0079F A Ao Z YElgt
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2o rold RgHe W, the s} gol tehdth

VRS 3AIL| [AEEHEE H@

01

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

——t 0.708 0759 0.734 0.844 0.752 0.592 0787 0.795 0.786 0779
AT 0.756 0789 0.789 0.863 0.830 0.619 0.849 0.826 0.830 0.826
—ATh 0.660 0729 0680 0.826 0673 0.565 0724 0.765 0741 0732

[19 6] VRS A F Z Ay, 32" A5 H

’

El

(29 6lelA et YettRol, 2T FHAE oF 0.7982 vebta Qloh 2009 9
sheta) 20109 9] A4S ALstH & o] glo] MsE gt 3l

Ao Hi oF 0.7100 2 UeERY glom, 20079 7o = 20099 7kA] shebA)
£ Roltr} 20099 FH wrE3ste Frlete 2 o2 YERta

EE d5E Hoke u VRS AdaeA SHA m&Ae] 7 w2 A0 1.000
o2 yepd A9 10071 2] FollA 99¥oe] 1.0002= ettt HIEZ A4tetA
49.5%°] W&ol 7 L AEAH SR UEEAL, I2v3ALe] A5 59, 22| 3

ALYl A 402 YERRTH BE AXA VRSAYAMEEHSAHAA Ht
e 0.7542 Ve, HFEA Bt Ee A 10042 YEeRRTh

o
f
¥
tlo

VRS9 ZAS$olx 20082 uwl= AA 7= <ldta] 20099 VRSS 3= & A 3514
Po] 2 ¢t} 2008 A0 H|St AA KO Z 0.1609HF ] X7} FJE AL B £ 9

ok 2004 5-H 2008 @7HA1E A2 S o, 2299 A9 ARyl VRS B
2 0.805% YERII gom, 20108 FE 201397 S Fukrlet & o), Fukr]o] A
VRS B#< 083302 Yehda 9} o] HFXE nugde u, durn 9]
HA7F 0.028%HF ok AS & F Utk Z2g9 A9 Hu¥kr]e] VRS HA&
0.7132.2 yehtar a1, $RE7] VRS H++2 0.7412.2 yebtal ok HRkr)e vlsh
of ZHl7]9] VRS H#9 A& 0.02892 =713 Ao w Vet Yt

AAB ALY PR EEAGEH 7R AARS) SAHAFAE oS & 14, 1559 A
AEo ot EAS AvEd g3y 2.
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(B 10 AA7Ide] 2o 584 SHEH
3 At 2004 | 2005 | 2006 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 || H<H
LGAA 1.000 | 1.000 | 0.993 | 1.000 | 1.000 || 0.678 || 1.000 | 1.000 | 1.000 | 1.000 |f 0.963
SK&}ol | 2 0.535 | 0.585 | 0.411 | 0.551 | 1.000 [ 0.681 [ 0.807 | 0.834 | 0.851 | 0.847 | 0.695
AAAA 0.343 | 0.533 | 0.205 | 0.276 | 0.780 [ 0.061 [ 0.622 | 0.491 | 0.897 | 0.952 | 0.468
L=RuRY| 0.749 | 0.975 | 0.961 | 0.904 | 0.988 |f 0.971 || 0.960 | 0.931 | 0.884 | 0.948 [l 0.925
A AR 0.566 | 1.000 | 0.529 | 0.963 | 0.680 [ 0.325 [ 0.747 | 0.840 | 1.000 | 1.000 || 0.739
A3t A7) 1.000 | 1.000 | 1.000 | 1.000 | 1.000 [ 0.991 || 1.000 | 1.000 | 1.000 | 1.000 |f 0.999
ol dA =} 0.995 | 0.927 | 0.998 | 0.937 | 0.953 |f 0.826 | 0.915 | 0.911 | 1.000 | 1.000 (f 0.940
FUA2E 1.000 | 1.000 | 1.000 | 1.000 | 1.000 [ 0.970 || 1.000 | 1.000 | 1.000 | 1.000 |f 0.997
i5x 0.778 | 0.814 | 0.831 | 0.753 | 0.808 |[ 0.804 || 0.673 | 0.538 | 0.651 | 0.643 || 0.739
FFHAAEYG 2 [[ 0496 | 0.918 | 1.000 | 1.000 | 0.899 [l 0.874 || 1.000 | 0.852 | 0.904 | 0.991 | 0.883
STSHF=A| 0.773 | 0.915 | 0.978 | 0.979 | 0.998 |f 0.998 || 0.946 | 0.899 | 0.984 | 1.000 (| 0.941
ik 0.747 | 0.520 | 0.978 | 0.967 | 0.619 || 0.418 | 0.661 | 0.689 | 0.676 | 0.756 || 0.697
AE&AAFA 0.439 | 0.434 | 0.589 | 0.202 | 0.358 |[ 0.463 || 0.913 | 0.849 | 0.750 | 0.762 || 0.555
A-HIE 0.231 | 0.551 | 0.246 | 0.332 | 0.289 [ 0.193 [ 0.451 | 0.300 | 0.341 | 0.330 || 0.326
AEHA 0.648 | 0.628 | 0.879 | 0.865 | 0.897 [ 0.841 [ 0.941 | 0.814 | 0.957 | 0.916 | 0.830
oo of o] 0.657 | 0.923 | 0.789 | 0.826 | 0.703 | 0.692 | 0.497 | 0.269 | 0.848 | 0.962 || 0.689
4IPS 0.889 | 0.825 | 0.998 | 0.866 | 0.984 [ 0.999 f 0.960 | 0.870 | 0.934 | 0.910 | 0.925
HAYAE 0.762 | 0.944 | 0.876 | 0.790 | 0.690 [ 0.595 f 1.000 | 1.000 | 1.000 | 1.000 || 0.851
g3xA 0.928 | 0.963 | 0.961 | 0.832 | 0.759 |f 0.924 || 0.999 | 0.989 | 0.991 | 0.957 || 0.927
FH2EG X 0.690 | 1.000 | 0.552 | 0.670 | 0.775 |f 1.000 || 0.303 | 1.000 | 0.486 | 0.497 || 0.720
A2 0.746 | 0.875 | 0.793 | 0.838 | 0.911 |f 0.718 || 0.872 | 0.84 | 0.919 | 0.938 || 0.835
x5 0.676 | 0.77 | 0.785 | 0.733 | 0.707 |[ 0.712 || 0.767 | 0.768 | 0.797 | 0.809 || 0.746
=3 0.711 | 0.823 | 0.789 | 0.786 | 0.809 [ 0.715 || 0.820 | 0.804 | 0.858 | 0.874 | 0.790
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<E 15> JAA7199] FEe AA S84

3| Apg 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
LGH™ Xt crs crs drs crs crs drs crs crs crs crs
SKslo| YA drs drs drs drs crs drs drs drs drs drs
12k irs irs irs irs irs irs irs irs irs irs
ISR drs irs drs irs irs irs irs irs irs irs
kiR drs crs drs drs drs drs drs drs crs crs
shstA 7] crs crs crs crs crs irs crs crs crs crs
ob A=} irs irs irs irs irs irs irs irs crs crs
FUARE crs crs crs crs crs irs crs crs crs crs
L2 irs irs irs irs irs irs irs irs irs irs
St AAEY drs drs crs crs irs drs crs irs irs irs
STSHEE K| drs drs drs drs drs irs drs drs drs crs
g irs irs irs irs irs irs irs irs irs irs
A& AHEAL irs irs irs irs irs irs irs irs irs irs
AS-EH AR irs irs irs irs irs irs irs irs irs irs
AT A=A irs irs irs irs irs irs irs irs irs irs
ofo]of o] irs irs irs irs irs irs irs irs irs irs
LIPS irs irs irs irs irs crs drs drs drs drs
gelx g irs irs irs irs irs irs crs crs crs crs
A3 A=} drs irs irs irs irs irs crs irs irs irs
FAaEgP drs crs drs drs drs crs irs crs irs irs

=

AAE] Akl tiste] o] EEASGA 9 o AT W S AU <&
14,1550 AA o] vt EHS AHEAE T3 2o
A 10d Bk AR Bk ®, STSHFEAE drs7} 93] irs 18] CRS7F 18] =4
Hotk STSWH=A19 A9 drse] Aol A3 JA = vty Jvn & 5+ Aok
o]

0\1

AH AR AS irs7t 103 A=A BEHaEe] 4
AR YA vtar & ¢ ok R 849 SHA 3B
At

AR AL irs7t 103 Z2AHAT. B AR AL irse] AZAo] Z3 IAR
et Jota & 4 Atk FRe Zg&A FHA FHAL 083002 vEhUa gl
=3

ofolefo]o] 9 irs7F 103 ZAHHJTE ofojolo]&] A irse] AAco] A3 A=

irse] 7ol 73t 3
< 0.32622 YERYA

r44 40
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e )
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