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ABSTRACT

An Empirical Study on the Efficiency of the
Construction Industry

- Using the DEA Model and the Malmquist Index-

Cho Sung-In

Advisor : Prof. Sung-Dong Oh, Ph.D.
Department of Economics,

Graduate School of Chosun University

It is sure that rapid growth of our economy is an energy for
construction industry. We have prepared a base of economic growth and
employed idle human resources through building infrastructures, which
contributed to enhanced quality of living and stable employment. In late
1970s, we advanced into overseas construction markets to overcome an
economic crisis due to oil shock and we had serious depression for three
years since the currency crisis of the late 1997. However, our construction
market was ranked in top 10 as an overseas construction export country
since 2001.

The construction industry has a huge weight in national economy and
has serious ups and downs of business cycle. Therefore, this study aims to
identify how efficiency of construction industry is changing using data

obtained from 2002 to 2007 through DEA(data envelopment analysis) and
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the Malmquist analysis, targeting Korea’ top 20 construction companies and
present how much efforts we need for enhanced efficiency.

This study consists of five chapters:

Chapter 1 introduces the purpose and method of the study. Chapter 2
describes Farrell’s efficiency, DEA model and Malmquist production index
for theoretical examination. Chapter 3 examines the definition and trend of
construction industry structures and analyses market concentration.
Chapter 4 examines descriptive statistics of input and output factors,
analyses efficiency using DEA model, conducts the Malmquist analysis and
panel analysis, and describes political implications. Chapter 5 summarizes
the discussion, present conclusions, limitations and suggestions on further
studies.

The DEA 1is a linear programming technique for evaluating
performance and benchmarking in a multivariate setting. The methodology
uses information on the input-output combination of individual entities to
construct an efficiency frontier enveloping the data. This frontier is then
used to measure the efficiency of the individual entities relative to a
benchmark entity, chosen by the model. The DEA produces efficiency
estimates without a priori functional restrictions on the underlying
production process. By duality, the DEA can be used to assess either cost
or revenue efficiency, depending on the setup. Cost efficiency looks at how
construction companies use their inputs to produce a given level of outputs.
Revenue efficiency examines how much output construction companies can
produce using the same inputs.

This study used CCR and BBC models among DEA to analyse

efficiency of construction companies. As an Empirical analysis, it was

= Vil -
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found that seven companies had 1 of BCC efficiency in 2007, three of
which had 1 of CCR efficiency and 1 of size efficiency as well. For Scale
Profit (RTS) in 2007, four had IRS, 13 had DRS, and 3 had CRS. The
companies which had IRS for RTS were relatively small-sized, but those
which had DRS were almost large-sized. It means that scales of large
companies whose sale i1s large should be reduced.

Seven companies had higher Malmquist index meaning factor
productivity. Among them, only Korea Development Corporation and
Keangnam had higher productivity thanks to enhanced technologies. It
indicates that construction companies neglect in developing technologies.
The authorities of construction industry should develop a policy that
provide incentives for construction companies that develop technologies.

As a result of panel analysis for which cross section data are
combined with time series data, it was found that wages and entertainment
expenses decrease TE while sale and net profit of current period increase
TE, and advertising expenses did not have influence on TE. It suggests
that companies should realize that entertainment expenses have a negative
influence on efficiency.

Most of the input and output variables selected to analyse efficiency of
construction companies were involved in financial affairs. This study
suggests that more specific and physical variables should be introduced to

future analysis of efficiency.

- viii -
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=
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=
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T. Coelli and S. Perelman(1999), “A Comparison of Parametric and Non-parametric

Distance Functions: With Application to European Railways,

Operational Research, Vol. 117, No. 2, pp.326-339.

23) Coelli, et. al.(1999)& A& 71=4
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24) Coelli. et. al.(1998), p.139.

25) ibid.
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Z=(frontier Function)2}1 H2&4|, o]|F FA3}= WHe O AZFEIFEA
(data envelopment analysis, DEA), @ &% Z&Z¥ o|(stochastic frontier,
RELE r

SF) Ao r 29ttt dArp=

M 3d DEAZL| «Hio|=2

At s A (data envelopment analysis @ DEA)S A A& Roel] <A
St SAgHeR Y aes Gy APdHeR AR S
B4 (parameter) & F7g8k= Aol ofya dnbHow Aitrbe
S 7A e s shellM ke del A &
£ ol&ste]l P4 mEA ZEEHE EIIULD o]9f o]
&4 ZEEolet Fridde vasty i aeds 545
1)
=

(non—parametric approach)°|t}. o] 7|4 H7t)do] ==

G = 9 AE A @9 (decision making unit : DMU)# 1 2+ ¢ zZ DMU+=
o] 7H FJ8AE AFEste oYt dAEES AAete AdTAH o= A

e F oy AN 92 & 9

olelg DMU Agle] Qo] A7k & 9502 A, 2 DMUZl = 1 4
Aol qlo] FAbatolok b, A ALgEHE F8hst A Yol 39

iz AAofof stm, A H7d gl H= DMUS| = 284 SAA 43

26) ibid., p.133.

27) S. Mehrabian, M. R. Alirezace and G. R. Jahanshahloo(1999), “A Complete Efficiency
Ranking of Decision Making Units in Data Envelopment Analysis,” Computational
Optimization and Applications, Vol. 14, pp.261-266.

28) £5E(1993), =] 23] AFaEA WAy, FE/EAT4, pp.34-50.
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S HrteteE AS /M 993 DMU ®=+ DMUE¢ €84 DMU =
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v FxE F(reference set)?} Hlulsto] H7ist= A& owgitt) o & E9]
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29) P. W. Wilson(1995), “Detecting Influential Observations in Data Envelopment
Analysis,” Journal of Productivity Analysis, Vol. 6, pp. 27-46.
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AZIM = A FUHLAE x, 8 FARNHES rety 2 A

7hE A (FA A ZA FEok2 7] M b(non Archimedean) 34791 ¢ B

T2 Aot (stm)7he] Wk nyhe] AokA e zhe HAddE S

2 (2-7)& 23 A & (dual linear program) o2 A 2std 2 (2-8)3 -t}
Min 9:8(28;4‘28:—) (2-8)

i=1 r=1

s.t. ZAjm,v < bz,

1) —
i=1

n
EAjyrj = eyr()
J=

sy, s, A=0 r=1,2,...,s j=1,2,...,n
2 (2-8)lA 9= DMU7} dAS do A=
DMU= | ®3] Fd=¢ Fha AHEFS YEt= 71+ 3 &4(TE: technical
efficiency) &2  pMU, E&FTi& HEHHH, 671 109 &
de gulet, 1R oW 1-9 vbE FdeasEs vE DMUL H& ¢
Abg3lal S-S 9 v gt} Banker, Charnes, Cooper”} 1984\d ¢ 7f2+3k BCC

E

g jtRe) 497We wedd DEARF Y BCCREL o83 2ol y
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o714 A= FZFHF(reference set) 52 7+ (FA712A)

7= EHFYFCEYREL o fF)

e : non-Archimedean <
9] A CCREAS s vmeel A%ed 1= 3N 2tol F7)
2

HA o] Az osE BCCEYL 7|+ 3 &4 (technical efficiency)ol Al
EAS A3 =574 &84 (pure technical efficiency : PTE)S =

i
As 4= 9 A Hrh PTEE TEOA F2d w3t v g&S AAS &84S

=A% Ao 7 9884 (managerial efficiency)o]gtil: doh 3 EH F
oL F e FJES

= =
of gk AfFRF kol 00] ofd Aol 1 gkt 7
Fa&4 225 =2 & dvke AS gn|gt}. F
R &84 S (scale efficiency @ SE)& CCRE® ¢ 7)< &84 (technical efficiency
: TE)SE BCCR&#l 474844 (pure technical efficiency : PTE) & U}

= gko] HTh0

TE

SE = p7E

(2-9)

30) K. Kerstens and P. V. Eeckaut(1998), “Distinguishing Technical and Scale Efficiency
on Non-Convex and Convex Technologies: Theoretical Analysis and Empirical
Nlustrations,” CORE Discussion Paper, Université Catholique de Louvain, Belgium.
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M 4&™ Malmaquist X%

DEA EEE AAZHEAE 753 olF ME 7|gPe a84s o=
ZolAA W o714 = DEAE o|&3 A g4 (distance function)3)E AF-E3
o] Malmquist A& T3tz s Addee 714 2848 S48
DEA?®] 9<=o]7] uj#o] Malmquist A<+ DEA WHS &3 78 5 3l
th37 DEASH Malmquist #]5=9] 7A14 <0 2ol 2 w3 2o DEA= =
A A=xe 7lsH a84dol M w2 7IdE o 24
H 7 7158 FHE-AEs 28] ol AR "ojd Ad=Tkts HEd
ot 22y Malmquist A5 ZHEOEZRYH 7|45 FAE-AEE 30

ol WHOR o|FeEAE HolFTh Aeds FUAT Fe AEA o]

W
A
i
[k
rﬂJ
iuf
2
il
1

g g et s VI Ee] Fde A dHE fAsa AdEs A

2 sty Mg ste AAEAE AgdeE dA s
o HTE3 Hdro] HolE 95}
el Ed3 A& g R HESo] §lE CRS(constant returns to

scale) M7= 7RG T, AA t7] Z-ES(Z]w)olA t7] AL S "L

p
i
X
o%
Y
i)
i
>
rr
v
dlo
B=)
mh
o,
o
ot

35) obdlel A e a2 So Aysta Qo %7bE Yo shelw Tsit,

36) 17 %41, 1) 4% wl= Aol Aol (duality) & o] &ate] WA ¥ Ed5E F4
@ ALREARIEE FHY £ 2ot R AEel ok g At 7
GoE AEs] 4716 s AT AdGrE 38 BA01E A og 3

e Agekd wa e, daE A4

37) M. J. Farrell(1957), “The Measurement of Productive Efficiency,” Journal of the
Royal Statistical Society, Series A, No. 120, pp. 253-281.

N

169 Aold & g Aol Atk

38) R. Fire, S. Grosskopf, M. Norrisand Z. Zhang, Z.(1994), “Productivity Growth,
Technical Progress, and Efficiency Change in Industrialized Countries,” The
American Economic Review, Vol.84, No.l, March.

39) R. W. Shephard(1970), Theory of Cost and Production Functions, Princeton, NJ:
Princeton University Press.
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dtc(x tHY t) :min(& (x HY t/6) EPt(-x))
o, p)N A HAE ZAE(1%)E metn] of#l A= CRS A&

™
AL /T p o vHECl e 1nng 2 ghs ZRRY o] AR e

s [’ 2-4)01A 719 Adke] t7] ZRIE o] Uil = A D(y, )&

Ae e Yz gea ¢ g

W,
[O& 2-4] Malmquist Al£=2 Hele
y t+17] xeE o]
Ve
t7] ZHE o
.E(Xt+1,Yt+1) /
Y1 -
Vb
Va
¥t D(xtyt)

Xt Xi+1 X

8 ] TGl t+17] YWHHS FASHE AFEE e 2ol

g el
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dtc(xtJrlyytJrl):n]in(&(xt+1yyt+1/6)ept(x))

of AFFE e [17 241914 %’;ﬂol A olel@ WA (117] =
b

wElole] BelA t]e] B BT ADTE gy, p)E %7} 5
b

e vy
M dl;+l(xt+1,yt+1)t v, °] €t

ol#] g Ag 45 o] &3 Malmquist A 5= T3 o] Ao @ th(Fire
et al. 1994). WA 7]&d t7]19] ZHE A AA F43$ Malmquist A5 2
(3-10)3  #Zol AHAT t+17]¢] ZHFE 2 2-1D3 3ol
Malmquist A5 Aol 4 Avk. webA] 22l ZrlEfo] MAEe v57]
skl 4 2-100% A @-1De 7EEEs FHAske] 4 2-12)9 #2
Malmquist 2|55 Ao3tA "rh o]l& t7] AAbE din] t+17] Ak e Aa
4= UERith

2
=
R

1

it
d c(x +1.Y t+1)

t
MY X 141,V )= (2-10)
1V s X 1415V 1+ d'(x,.v)

dt+1(x y )

+1 e X1,V e41
m XY 8K 1, Y )= 1 (2-11)

dt:r (xt,yt)
12
dtc(xtJrl yt+1) dtcﬂ(xtﬂ yt+1)
X ) yx ’ - X : (2712)
T LY it ym):[ d'(x1,v) ARNCTRD)

2 (2-12)0llM ET ko] WAl A2 t7] ZdE o] wHolA, F WA
A2 t+17] Aol R A Malmquist A5 B7HgE Aottt 4, > 19]

H 725 t+ 171704 Fe FaAaAd SV AR AS sy,
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< lojW 59 FoAAAE SV dAS AS on gt
o] gt Malmquist AFE 7€ &

9} 7]+ % H(technological change)Z walsld v £ Aoz Ao

(Fare et al. 1989, 1992).40)

t+1 ¢ ¢
d, (xt+1!yt+1) o dc(xtJrl’ytJrl) o dc(-xt!yt)
dtc(xt,yt) dthrl(xtJrlyytJrl) dtcﬂ(xt,yt)

mx t,yt,xt+1,yt+1)—

(2-13)

2 (2-13)0ll A 28 7o A WA FEE t7]9h tr17] Ateld] VsEE&Ad
Wl & HlEasd ATt

F7Hcatch-up effect)E UEMWH, F HA =52 t7]9F t+17] F

o] 7Vl&Exlne] Ve, F A AARHE VFoR ZEE 9 Vet
o= AL o]FojHE=TtE vERATh [17

71e] Ak ES w1719 ZRE 2 37k Agete s, VIedE vle 21
Eojol A t7]e] A DE H7Ee A= v Aotk o= ko=

rﬂ
j&

Weddlve o gang am vlo e17 Aelel AlEans 7o A
Oyt/oya

2, vlsh 141719 ZaEclr #rke Ag@ss ]9 449 DI, )9
1719 ZeAEol2 Fhe Aol ehAF o AN ot Ao
ZH9,

0yt+1/0yb « Oyt/oya, 12
0y, /0y, Oy,/0y,

40) R. Fire, S. Grosskopf, B. Lindgren and P. Roos(1992), “Productivity Changes in
Swedish Pharmacies 1980-1989: A Nonparametric Malmquist Approach,” Journal of
Productivity Analysis.
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9" VlsEsdY Wt eFvlsEsde Wk (pure  technical
efficiency change), T2 & &7 2] W3} (scale efficiency change)®] w22 A9
HBEg gt HEg&o] EAT A9 Malmquist A A (2-14)9F #Zo] i

dg 5 3

7 dﬁt+1(xt+1’yt+l)/di+1(wt+l’yt+1)
d.(z,,y,)/d.(x,,y,)

dHrl(xtJrl’ytJrl)

dy (-Ttayt)

m<$t’yt"rt+17yt+1):

di(%ﬂaytﬂ) « di(l}vyt)
_df:+1(xt+1’yt+1> diﬂ(l}a?/t)

(2-14)

AZNA d M, by 4q)E VRS A&t A t+17] AAES t+17] =9
oA A Hrtet AggssS ouigtt 4 (2-14)9 2% 3 WA F& &5
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M FRESAY WEE 2713 Bek Rel AAd dvht AEREAE %
Bak olele oA w471EE8Ae] Wake 2ol og galgs) 2 )
MY, 7)EARE 2713 Aol w7bEe] 7)2d A
delole] A oS ZAT.

2]
rﬂJ
iuf
2
il
-
oL
215
rr

1o
o
1\:1

_24_

Collection @ chosun



PN
~
ol A, MEaAE et AnauAE ovsie, FEEaAE

ol ol % 9l
AA AN = A L2E 09 FF=HoA o] A}

2 4" FaTxe AsE ol &)
Atk olefgt oo mEH

AT AGAAGA e} ZF2 FErIHER FAEEH o2 FAEe] &

Fevete] AARAAATE AAFAES] VeE EHF A NFT

(Construction Life Cycle)= <3 3-1>9A4 H5o] Z} A

= 78 - A9, %

A A, AR, R, FARDRAEE Beuis 95es g6 Qo

A Felueel AUl G BRTEE Atk dEe aduFe) 2o o
24 FASPAREREAGIREEE] gon o WEAME AMFAR A

i*H EEWEES 9How oy ANFTAY FHE RBBFE FFoEA AT

o FWFE QYo 35 FEFS AWH: Ak a3 AUPNFEI 2 ©A

) FASL DE GIR FAEA AUl YA, AFAY AT L), QU
e, ARANYA, dHAA] hAAE AU JEAEY, AFAY, DAY
e, Adslened Sl sk Aok olF WEel 2l ARYFy] @

|
N
(@)
|

Collection @ chosun



A

=

=

o)

g QoA W Fa

-

T

o

°©

AHA Y Y TEE 4
= o

KR
T

A

=
i

UT_ ,_l_Nu [~
S Lm D B
— 7 o o T Mo W N
N~ o0 ® ~ o IH
o < XA W R ww| 4 [3EF T o T o
TH m L.A ~n m R e ‘D| _ w | < oE o = M ) Mﬁﬂv
5o 2R e g B ww | XV > R
m oo B RN =% o xR g T 4
RS SN O S 2= L REE  SRy”
 ® — o X - S| X I o 1 ¥
— @ g 2 X B o B o+t = = gl
o R - T R AR bR
) oo o~ I Rl g % 08 = B i XX
Do X ow o 2o ~TE® - mE N
MmN T i G « 7 A g ToTy
5w . 4o R R S
oﬂﬂ " Mﬂ ) ﬁ ~ 5 2T g o |& T e %NMM@H | 7= P w&%
S W o oWoo o R = 2R Yox = © X i
o= R ooy B o mo o T T ® % wmﬂ.EW
Eom X o ool 0% ol N IS " = = pERAe W_l W
N — X T = N == N
CTshrERtERE CIEl4E 2| | s
~oomr T M_L_ il oo ™ m K 2 o N Mm NI S
—_— ) o ! = =
risZsizzil » H23s 8 E; crag)
r ~ ol ) —_— oz j %)
W o ™ w9 = ) < T 0| M o 2 e
szhTeiuTRzE an
—~ 9 T ) Lo T —_ il o =l R
R ) o]ﬂ o 0 ox X A < wmo S ® AﬂﬁLB - T X
T e rIz e ~2zE 4w s Aris
b 3 — T Zo
RN T I A T EZ |soni
< ﬂﬂ Of ﬂArO vﬁ ‘_%OI ‘_%OI ‘NE 1;L FL w “0”v \mW Mﬁﬁl & e ‘Olm =3 ﬂﬁEMWm o
f — Ll 2¢] . — =] [aN} _— ©
o) ‘c%w ﬂ_Aro X wf“ OﬁE OﬁE 1:L ‘_%OI = ,”I M_._._ o ‘R W#W . o _— - X o ~
H = M = B ofe oo MO = 7 3 b =M =~ B
@ o T © do T g h Al D s Xowm oW
m A R < o o om ~ AT . B T
w22 ER o T 8ly = 2 LT | sEEE
s kw2 IR wLZ oSk ¥ |3 w 85 |sERRd
S = W ¥ oE S T oow POHS K I o B B
= o < o T <
= M T ow @ o 110 T v | R Ho | < &+
< o o 63 L g
= ®° TL o

_26_

Collection @ chosun



Ar

L]

A2 D

=

M

XY

K4 o
|vt A0
or ol
= &
) [
oo
R~
3l R
> W o
ar| oo
I
m oll
H
4 R
o 3
< w
—> 7 s
m. w =
= b=
gr| ™ 3
oo

=Py

1o

3
3l
byl

0
Rl

Ko
M0

Ho

Ko
Mo

K0
H0

=

kil
7
il

Ko
Ho

Ho

Ko
Ho

o

[0

il

X 2

00
1Ho
)|

ok

R0
Ryl
i

—~
fie)

_27_

Collection @ chosun



<E 3-2>° olahd, 2007d T vt SuEAAMGDP) 2 FEe] &
=

AE FHoE FAAME A&F e
[ex]
we gl mEgon Axslel 65%9 e ARAE A& AeH AW
AMEAE FAFARALI} ERAM0] Azdtgiont Hulzglel 324
32 FoR MFAG ABAMl Holu 12% FrhEom, HulFas 7]
}_

e AA 2 &Y 5 TAHSE i EstEJ o AR A At

5 2SR 2 ol A 76% ke s,

(2 : %)

20064 20074
/4| 2/4) 3/4| 44| 4| 1/4| 2/4| 3/4| 44| 4z
=y ZFAAH(GDP) | 63| 52| 50| 42| 51| 40| 49| 51| 57| 50
& # o 9 [-01] 31| 19|-05|-15| 58| 11| 35| -07| 1.1
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<H 3-23> A48 FRIIIE
(9] : %)

49 A = 2002 | 2003 | 2004 | 2005 | 2006 | 2007 A=
(2007)
. ) & o F & 97 | -42 9.7 5.4 81| 136 9.3
. AdmEAF7E | 02| 211 | 117 3.0 79| 116 -
; z A2 ZF7v4& | -108 | 100| 101 | 107 | 130 192 | 135
A7 AR F & 55| 170 | 128 | 113 | 129 | 253 | 141
b | % ® & | 1311 | 133.7 | 1363 | 141.1 | 1413 | 1445 | 121.3
AR A 8 & | 1719 | 1555 | 1494 | 1514 | 1536 | 1598 | 97.8
Al A7 AR E & 368 391 401 | 398 | 394 | 385 | 506
L7l el E 25 3.6 72 73 6.9 7.0 7.0
:] AR Fo]E | 1568 | 304 | 375 | 418 | 421 | 484 | 589
:g u) E g ol & 45 56 55 5.9 5.8 6.4 5.9
o] & o o] o & 2.9 4.8 5.6 6.1 6.0 6.4 49

H]
2 oA ®w & 972 954 | 947 | 942 | 942| 920 | 939
2 W EA7b/v &9 | 896 | 874 | 879| 871 | 869 | 863 | 822
= =8 H &/ = 2.0 1.7 14 1.3 1.3 14 1.3

&
o FAAE A 1.2 1.0 1.0 1.0 0.9 0.9 1.2
; A7) A 5] A & 3.3 2.7 2.6 25 2.4 2.3 2.3
(3] A2 3 A g 6.6 6.3 6.8 6.9 7.0 751 121
AR 7 7 R & 125] 168 | 162 | 157 | 158 | 176 | 228
Al FAREREZSE | 150 176 | 169 | 156 | 147 | 158 | 231
A AW F 2 & & | 680| 878 | 86| 866 | 896 | 1097 | 67.0

A2 sk 3], kA WA, 2008.11. p.131.
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r
Sy
Ao
VE
Ar
I

0z
0
0z
Rl
FH

selaagFe] 58 SR Sl Yol 2007d F A4
o] Aduin] 116% Z7ke 15122 FAHAG. FEER B e
Mol 124152 Adun 1122 F7hetgl

Z7}e WbE FRERESmES (6722 AURT 15% A ATHE

40 % o
FEA)

I, S ]FAF Eo] 1022 1.8%

3-24>

. 2004 20054 20061 2007
HEENEIEEREREIEE % | & 9 | %

A% | 127,079,504 |100.0 | 129,320,630 [100.0 | 139,571,611 |100.0 [151,000,371 [100.0
U EAL | 100,609,025 | 79.2 | 104,972,927 | 81.2 | 112,894,601 | 80.9 124,138,377 | 82.2
Aol wA | 6911370 54| 5693627 | 44 8426577| 60| 10,152,486 | 6.7
Felsok | 19559,100 | 154 | 18,654,076 | 14.4| 18,250,433 | 13.1| 16,709,508 | 11.1
Az s, T Ad A 200811

ZIAFEEE AdnESIIES 1A dde 02% F7k 2x9E S04
o] 83%7HA AAWMES F/MAAL, A7IdE AEIT7E R 83%p At

Z713hg] uke] A HFS 145% Z7EFFTH<E 3-25> H2).

1714 EFT7kel #E Fder Frieeldol FrbeklalL,

o =

ARG 192% S7HFATH<EE 3-26> 3x).
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(291 %)
R B | I o < B o e I < i = I I B
2004 11.7 3.8 24.1 12.6 13.2 11.0 12.4
2005 3.0 -39 -0.3 8.2 3.8 0.7 5.0
2006 7.9 6.1 0.2 11.2 7.5 9.4 6.7
2007 11.6 14.4 8.3 11.2 12.8 8.4 14.5

25 HEAAY 3, A G EA],, 2008.11.

(&1 %)
T T 2002 | 2003 | 2004 | 2005 | 2006 | 2007 A=

(2007)
AdvEAS7He -0.2 21.1 117 3.0 79 116 -
TS -10.8 10.0 10.1 10.7 13.0 19.2 | 135
THAANFTE | -149 -0.7 4.2 2.0 39 14.7 4.9
A7) AR S 7 & 5.5 17.0 12.8 11.3 12.9 253 | 141
ol STk 1858 | 5831 2712 4.1 89 59.8 -

A e dg s, TAadF g e, 2008.11.

44T TR Bk 5 OFERLAL FEskel Aol wobgm ol
Wl A)ARNEE SolAE 5 Fa 44 A®Rsb Adud e obse
lo® veth aet fERA MEERA FeAnt digos A
of HEUEE FEAE ALt

< 3-27>0l A ek 3Eo]l 2007d FAjHl &2 AdE 153.6%°lAM 6.2%p S
@ 1598%2 urehdth MEds 995 Fokel e Prlield Frhw

Ao\ Aol Aot ol % st AT F HAAREEY FohR )

|o

oft
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Hl &2 2004 o] F AeFAE AEEHL e AeR YEEt FAbES
ZIFrEEE AR AT7]Ye] 113.0%, T71% 0] 182.9%, 7ol 175.1%
2 71t ek dAgle] FAm &l dAlH R golxl Aow yEt

<H 3-27> 22 2iblE F0I
(%9 - %)
R s I R < B0 I B = 4 e B = B B e B

2004 149.4 102.6 208.6 155.0 148.9 170.5 128.1
2005 1514 109.3 186.4 163.5 141.7 171.7 1325
2006 153.6 1054 173.1 171.6 141.0 173.2 1374
2007 159.8 | 113.0 | 1829 | 1751 150.3 | 1745 | 148.0

25 HEAAR 3, AR, 2008.11.

< 3-28>elA 2007 FrE Rl &S FEAAbe SUMRE ddR 32%p A
53 1445%, TR &S AdET 29%p F53 113.6%, A7) AHEH]E (A7)
A H/F AR (AAEA)) L 0.9%p e 385% = LrERSLTE

AbE G2 E AV EA S giE vaa 9 AFTARIEe] SR
&ALt vl o] 59.3% A 614% = Eolw o, HlfE At TR
Gapakol HlF L ZhzE 21.4%°01 4 183% =, 17.1%°14 154% =2 #43FT).

<E 3-29>04 20079 FAHE AT BEXES 2W HEAHE 100%7)

o
e

ghe] A7 w3 JAE AAF 879% R AW R 1.4%p Haw
Ebutth. 10096017 400% 7 2l A= Ad Rk 0.7%p S7hete] 2
6% 715383l 400% ol3dAlel HT 0.6%p stErerslern, 714

m
OOHU
kv

TEE =il B e FAp o] dseklal, 538 A AL FAm]

& ool F Aoz YERH
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<H 3-28> A4HO ¥ 2EHIE
(S %)
w Az
T = | 2002 2003 2004 2005 2006 2007 (2007)
+ & W &| 131.1| 1337| 1363| 1411 | 1413 1445 121.3
oA W & 1719 1555| 1494 | 1514 | 153.6 159.8 97.8
2L 7] AF 2 1] & 36.8 39.1 40.1 39.8 39.4 38.5 50.6
TGN A}E| B 73.3 70.8 68.5 67.4 64.9 88.7
g #F H &| 933| 101.3| 1058 | 1109| 110.7 113.6 90.6
A} 2k 100.0 100.0 100.0 100.0 100.0 100.0 100.0
FrEAt 54.3 555 574 581 59.3 61.36 42.16
AiFEi ek 1.7 16 16 1.7 16 1.29 0.00
1Pt vl 440 429 41.0 40.3 39.2 37.36 57.34
FAAE 20.2 214 20.7 209 214 1825 1867
Ak 231 209 198 187 171 15.37 35.86
A 0.7 06 05 0.7 0.7 0.62 1.32
Az s oS, (A G, 200811,
<H 3-29> 2MHIE HEE HHEE
(91 %)
T [100% 1R 100~199% | 200 ~299% | 300~ 399% | 400~ 499% ggﬁog‘%
2000 825 8.5 3.1 1.3 1.0 3.6
2001 85.0 7.3 2.8 14 0.7 2.8
2002 81.3 8.4 3.5 1.8 1.1 3.9
2003 83.6 7.1 3.1 1.7 1.1 3.4
2004 87.4 55 2.3 1.2 0.7 2.9
2005 88.9 5.0 19 0.9 0.8 2.6
2006 89.3 5.1 1.7 1.1 0.6 2.2
2007 87.9 5.7 1.9 1.0 0.6 2.8
Az oekA A 3], TAAA G, 2008.11.
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E=7F 10% wiRkel A1) vl AdRT 18%p HAagh 392%E ERd wh
W, 10%014 AAle) ARTAEE MFEe Fohstel AwHoR ATl F7t
@ Ao hekykrh

<H 3-30> XUY=2AZZ HESE gHEXE

(91 %)
T | 10% WRF | 10~19% | 20~29% | 30~39% | 40~49% | 50%°]7%
2000 58.0 17.7 12.2 6.1 2.8 3.2
2001 62.2 185 9.7 4.9 2.6 21
2002 43.8 33.4 11.0 5.7 3.0 31
2003 44.8 32.4 11.3 5.6 2.8 31
2004 47.6 32.7 10.2 4.9 2.0 2.6
2005 44.3 36.5 104 47 1.7 24
2006 41.0 389 11.0 4.5 1.9 2.7
2007 39.2 39.1 11.3 5.1 2.1 3.2
g A, AT GEA, 200811,
DL
AAdYe] 2007dF A4 AddEes dy dvdezs sHdE Ae=

LHERSE T

< 3-31>00A 2007 viE Gl ES VIt E e S
< AdrEn 05%p &Ee 53%E uEtWloy, A7 Wi gt
0.4%p, 0.8%p 53+ 5.6%, 6.9%= K AT

EedsoldERE Avlgel ARG I 46%E EAAR TIYS
2.8%p 453 9.3%= UESH

oAt AGH & (Aol /mEHE)S TERlEl &

= gdgolelel 72 Adutt 198%p A5 458.7% % theEb

of»
o
2N
*8
rf
2
il
o
tot
o
2N
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<#E 3-31> 0|24 E 23H|lE =0l

(29 - %)
TR 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | A=
o] A ¥ A H] & | 1380 | 220.0 | 3244 | 4042 | 4516 | 4389 |458.7 | 469.8
) & o of ¢J o] o) & 44| 45 5.6 55 5.9 58| 6.4 5.9
FEH R gE 3.2 2.0 1.7 1.4 13 1.3] 14| 13
Az gEAAgs], TAAA G, 200811
<E 3-32>0A4 20079 = B0l AAEE S AuuE AA FAL
g Al 11290704 1,60370AH7F A &S 71 Z3ke] AAd Aol 142%2 Ad
Bt} 09%p #Aad Aoz yeiwrh 2099 ol ZAE 7|23 A=
34% 2 AdI Fd3 FFolr 599001 109 v SxE 7S5 A7)
56%% Adxtt 0.9%p =7}tk
<E 3-32> =0l gHg Sxss
(291 AhAL %)
2005 20063 20073
w0l )R
AA | A8 FASF | FAA| AAF | AN
2 2 A 1547 | 137 1,685 15.1 1,603 14.2
599 wut 8475 | 753 8,309 74.3 8,379 74.2
5- 109} 7 ¥t 576 5.1 530 4.7 627 5.6
10-209 W]t 295 26 278 25 298 26
20 ¢ o] A 369 3.3 377 3.4 383 3.4
7 11,262 | 100.0 11,179 | 100.0 11,290 | 100.0
Az gEAAgs], AAEGEA, 2008.11.
<HE O3-33>0 A4 AR AAe £ Aakq el vEE pAHE wE A3} )
WIH YA w2 o] uE Y in]E o] 86.9%14 86.3%% 0.6%p 7
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gdelel v grt I Fgu|Fo] A F7ete] WAAHA
AdRY 25%p 5718k 85% %2 LERSETE
olo wa} Frlsold®E AR 1.9%p F713 64%S 7|=E8te 5 Ayh

How Aol Uig FoEel FaE Ao e

(T9: %)
T % 2002 2003 | 2004 | 2005 | 2006 | 2007 A=

(2007)
b & o 100.0 | 100.0 | 1000 | 100.0 | 100.0 | 100.0 | 100.0
vl & 9 7} 89.6 87.4 87.9 87.1 869 | 86.3 | 8224
) & %-o] 9] 10.4 12.6 12.1 12.9 13.1 13.7 | 17.76
Fholl 2 k2] v 59 7.0 6.6 7.1 73 7.4 | 11.88
94l 45 56 55 5.9 58 6.4 5.88
KRR 35 35 3.8 35 4.0 55 4.30
CR<RLIES 5.7 4.3 3.7 3.4 38 3.4 3.81
R ESEGEIE) 2.9 4.8 5.6 6.1 6.0 85 6.37
Hod AT 0.7 1.3 14 14 15 2.1 1.50
e Sl 2.2 3.6 4.1 4.7 45 6.4 4.87
A% WAAAFE, TAMFGEA,, 200811
(4) H| BEAHAXE
<3 3-34>0A 20073 WE#HA A F= Fduju]e} FEH] BTl AE F

TH13%-TA%) BNt ol Aslats deul e HlFo] 38%0A 34%% &
&, W Ee] dju] &7 0 Fo] AdiE] 06%p AT 86.3% 2 LhERkt)
olo] whz} 2007 FAH]Eo] 902.0%= HAAE 942%H T} 22%p st

FEF FAGHE BTk ol Buj s Bulnct 2 o] ujEA}
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i)
N
N

i

of

de9 F7hel W Aoz FolHt),

<¥ 3-34> x=XHlg && =88 F0|
(S9 - 9nkd, %)

2004 2005 2006 2007
= 94 HF =9 HF| 59 |(HF| = A |¥F

wf  EF 9| 176,190,366| 100.0| 186,443,697 100.0| 190,389,096/ 100.0] 204,087,450]100.0
B9 6,744,116) 38| 6476743 35| 7682768 40| 11,138811] 55

uf = 9 7F | 154,843255) 87.9] 162,320,287 87.1| 165435114 869 176,063513| 86.3
shen) ek FEjn] | 11669861 66| 13200296) 7.1| 13848551 7.3 14999987 7.4
SRR LIRS 6,512,881 3.7 6382845 34| 7140971] 38| 6876534 34

T A M & 94.7

A R

94.2 - 94.2 - 92.0 -

H3), A G4, 2008.11.

oA

<3E 3-35>o A9 o]l 2007 = wiERACHH] wiEvE HFE HdRTh
0.6%p #Aadt 863%%5 uYERWT wE dibl Asver @A E 7+
20.7%, 150%= el ddrc Frkstela, vEd div] weFE|ef o Fn
6.3%, 32.8%= e FdEh 7247t 0.6%p, 0.8%p #Asksirt.

i

<H 3-35> HEHOHl JAJt7r4Hl =0l

(T - %)
T % 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
2l ] of 7k 2] H] 6.3 5.9 7.0 6.6 7.1 7.3 74
v E= d 7F | 893 89.6 87.4 87.9 87.1 86.9 | 86.3
(A = H]) 30.8 21.9 259 29.3 30.7 283 | 29.7
= 5 H) 8.0 6.6 8.1 7.3 6.5 6.9 6.3
(8] =+ H)) 27.4 24.0 31.0 33.0 33.6 336 | 32.8
(F4744]) 14.7 12.2 18.9 14.9 13.2 14.8 | 15.0

g 4 o 9 4.4 45 5.6 5.5 5.9 5.8 6.4
o

FAHY 3], A2, 2008.11.
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(5)

ik

%A—I 7(|fo_

<E 3-36>0141 9 2ol 20079 FAEAAE(MFA/EFAL)S A B
#0932 e,

A7) AR E A (N F /A AR e A AR SO E S 4
g3l mek Adn 0.1 e 2385 1S Ph
o 2 3 71.5] 2 7) 24 (o) % A /) % o x36590)- o) A A (B AP 2 2ok
FEDo] AR 164% F7hsEot MEoe] 729% Fkshzd 14 A
A Sold 9089 E eht 20024 ol F A% Frstam Ak w3, /it

%

7h 295 WEAA Akl AA yYEdar

I _D,

2]

<H 3-36> A&Ho 54 AHHIE
(&9 -3, )
T i | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 Azd
(2007)
TAE 3 AE 11 1.2 1.0 1.0 1.0 0.9 0.9 11

A7) A2 3] A & 3.4 3.3 2.7 2.6 2.5 24 2.3 2.3
A 3 dE 6.3 6.6 6.3 6.8 6.9 7.0 751 121
8B A& 1.3 1.5 1.3 1.3 1.3 1.2 1.2 14
&A%k 69.7 | 583 | 695 | 745 | 805 | 836 | 90.8 -

A e dg s, TAadF g e, 2008.11.

<FE 337>l A e o] 2007 F AAGA S ALY S 20061 Bup FUEE
FHUIE, 2ATHR W AIPIF Basa, £ 9

b &5 yehith

2
il
N
=~
o
of
ol
il
&
2
r I
s

HJ -8 24%0 A 22% =, AT 47%00A 42%=, 7371428 = 2.0%0
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A 19% = AdEY shebeldlal, &9 388%°lA 42.0% %, dAtE= 3.1%°l
A 6.6%= et AoE e

o

<H 3-37> ALY FIIHX 24 =0

(29 - %)
T 21 2001 2002 | 2003 2004 2005 2006 | 2007
& =l 2.1 18.3 28.4 34.7 377 38.8 42.0
ol A H] 66.8 61.2 56.8 52.0 495 489 43.1
Sl s | < 19.2 9.9 54 33 3.0 2.4 2.2
A 2 B 45 3.8 34 34 34 3.1 6.6
= A 3 F 4.4 4.4 39 4.6 45 47 4.2
Ed V] o\ 4 B 3.0 2.4 2.1 2.1 2.0 2.0 1.9
g A 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

A e dg s, TAadF g e, 2008.11.

<GE 338> FHd 149

oft
o
Y
=3
rr
|
>
—
o
o
D,
o,
1 o

Adoin 381% S 718t
AL, 1919 77 o (B A ) 19 30608 02 159% S 7Hs ot

ALY 199 mEA L AdR 37% S 79 42109902 eSO
M, o]F £daAAAE Adon] 49% F7HE 69 1,960 o2 ERy

<H 3-38> SYA 12 FIHIHX

4
e

2002 | 2003 | 2004 | 2005 | 2006 | 2007

Al 736.8 | 670.2 | 725.1 | 7305 | 715.6 | 742.1
466.3 | 5286 | 591.4 | 574.6 | 590.9 | 619.6
566 | 642 | 610 567 | 3551 | 76.1
585 | 655 | 622 | 560 | 493 | 60.6
Al 925 | 1129 | 1175 | 1146 | 112.7 | 130.6
A4 87.7 | 106.0 | 1137 | 111.3 | 109.2 | 122.1

A e dgs], TAadE g e, 2008.11.

w2 |
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<FE 3-39>0l A 9 o] mEASEHlES 20061 48.9%0 4 2007 43.1%
2 gastgAn FARTALE, $MAE
14.7%, 15.8%, 89.6%°ll A 2007 15.8%, 17.6%, 109.7%=

e

A S

of
b
>,\I
o
t
=
o

71do]l A& Bk F wEol wjEE H%Y HFE UEYE =545
EHj&S 2001 66.8% ©lF 2007\ 43.1%7FA A&A Q] AFAS Hola
ol Aol e HFA Aol Houa e S RAh
<H 3-39> A& MAML ZAHIS
(29 - %)
T B 2001 | 2002|2003 | 2004 | 2005 | 2006 |2007 A =4
v (2007)
B & | 113|125 | 168 | 162 | 157 | 158 | 17.6 22.8
EFAREAEE | 119 | 150 | 176 | 169 | 156 | 147 | 15.8 23.1
i 109.
Au] B2 §8& | 513 | 680 | 87.8 | 886 | 8.6 | 89.6 . 67.0
ELERAE | 668 | 61.3 | 568 | 520 | 495 | 489 | 43.1 61.8
Az A, TG, 200811
4. AL LA HEHF
H AR AA A =oEa #Alel HTHEI v ARVIEY #AS

ol4t=  U-City(ubiquitous city)®} RFID(radio frequency identification)44,
aga AA7IYEel PMIS(project

management information system, A& & Al =4 o ETFEAA

BIM(building information modeling),

) 5l

& A3} B #E 3 ERP(enterprise resources planning, 71 4 &4 @)= 53] =

44) 1ICHES WFs] T4z #Ad AR E #Ests A 214 7Eelth &9 A4 A=
doju Axte T A EA| 2wl o] o] &H )
— 58 —
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o= = ¥ B C = B R
Nr RO X T H R oH o ~ BK oo
- o ﬂ_DI EE ‘ot [ — BK 1 N 5 WFH
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RS S NS EEEEE ENE-
T T = ) w 9]
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% 14 i = N T H B oy Mﬁ T R o Al M.ﬂ
T oo K onowm T < F oo o U E oy T
(] T X W OR R o -
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T B o o o x o oxF ¢ E s 9 g = o %%
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% ﬂw Mo M mn o® o mm ol M b 2w ™ i
: O N =% & T T X g < W
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NI X Wo ﬂA.l X NIl Eru E or %0 l 7 1__/| %f .Q M wﬁ
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o P o R W oo X W S = W -
EHT%%EE%%%%%LHJE - iy
N A+ T e " Y h m = o 9 2z M
~ o L ™ TR o BE
eo O S B 7 L A o ™ _ oA Qo
R Y = m S L i o Hu D 2=
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ool whe} =ufj ol A

1A =, A ALY A Sl(store identity)/NI(network identification) A} ¢
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<E 4-2> 2 10) o3 ALY S84 FIAD
. 2002 . 2003
TE PTE SE |RTS TE | PTE SE |RTS
5 0.8280 | 0.8850 | 0.9356 |DRS 5 0.8286 | 1.0000 | 0.8286 |DRS
e 44
A o] 2 0.6776 | 0.6816 | 0.9941 \DRS A 1]0] 2 1.0000 | 1.0000 | 1.0000 |CRS
A 1.0000 | 1.0000 | 1.0000 |CRS A 1.0000 | 1.0000 | 1.0000 |CRS
GS 0.5993 | 0.6608 | 0.9069 \DRS GS 0.6292 | 0.7251 | 0.8677 |DRS
o € 0.4541 | 0.4578 | 0.9919 \DRS o = 1.0000 | 1.0000 | 1.0000 |CRS
Ahiby | 0.8822 | 0.9314 | 0.9472 |DRS| @di4k4 | 0.8259 | 1.0000 | 0.8259 |DRS
A 0.5361 | 0.5542 | 0.9673 | IRS Ak 0.5661 | 0.6277 | 0.9019 | IRS
w22k 1 0.6015 | 0.6413 | 0.9379 |IDRS| &4 | 05419 | 0.5594 | 0.9687 |DRS
FAT 305273 |1 05395 | 09774 | IRS |FFAFS3 Y| 0.3855 | 0.3886 | 0.9920 | IRS
-8 0.6884 | 0.6949 | 0.9906 | IRS -8 1.0000 | 1.0000 | 1.0000 |CRS
71 | 0.9898 | 1.0000 | 0.9898 | IRS | A 71$ | 0.6700 | 1.0000 | 0.6700 | IRS
L% [03872)0.3947 | 09810 | IRS | =2%F |0.5128|0.5161 | 0.9936 | IRS
FTHAE 10.8909 | 0.9107 | 0.9783 | IRS | & #4FS | 1.0000 | 1.0000 | 1.0000 |CRS
2H2H71d | 1.0000 | 1.0000 | 1.0000 [CRS| 4F2H7]$) | 1.0000 | 1.0000 | 1.0000 |CRS
A% 0.9105 | 1.0000 | 0.9105 | IRS A% 1.0000 | 1.0000 | 1.0000 |CRS
T 0.9381 | 0.9585 | 0.9787 | IRS 5 1.0000 | 1.0000 | 1.0000 |CRS
Bj < 0.6669 | 0.6964 | 0.9576 | IRS B3 0.7880 | 0.8128 | 0.9695 | IRS
Ak 1.0000 | 1.0000 | 1.0000 |CRS A 1.0000 | 1.0000 | 1.0000 |CRS
&A1 | 1.0000 | 1.0000 | 1.0000 |CRS| &4l | 1.0000 | 1.0000 | 1.0000 |CRS
27 | 1.0000 | 1.0000 | 1.0000 |CRS| &7k | 1.0000 | 1.0000 | 1.0000 |CRS
Bt 0.7789, 0.8003| 0.9722 3t 0.8374| 0.8815] 0.9509
E=HA | 0.2094 | 0.2092 | 0.0299 ET=HAF 1 0.2097 | 0.2014 | 0.0887
Hol A4 | 0.2688 | 0.2614 | 0.0308 Hol A4 | 0.2504 | 0.2284 | 0.0933
g -
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2004 2005

714 714
TE PTE SE |RTS TE PTE SE |RTS
+ 0.8306 | 1.0000 | 0.8306 |DRS < 0.8796 | 1.0000 | 0.8796 |DRS
A4 AFA)
A1 o] 2] 0.6447 | 1.0000 | 0.6447 \DRS A L] o] 2] 0.2969 | 1.0000 | 0.2969 |DRS

A 1.0000 | 1.0000 | 1.0000 |CRS Ay 1.0000 | 1.0000 | 1.0000 |CRS

GS 0.7139 | 0.7333 | 0.9735 |DRS GS 0.8328 | 1.0000 | 0.8328 | DRS

= 1.0000 | 1.0000 | 1.0000 |CRS 9 0.7671 | 0.9450 | 0.8117 |DRS

2k 1 1.0000 | 1.0000 | 1.0000 |[CRS| @4k | 1.0000 | 1.0000 | 1.0000 |CRS

Ak 0.5014 | 0.5090 | 0.9851 | IRS Ak 0.5856 | 0.5869 | 0.9978 |DRS

AR | 1.0000 | 1.0000 | 1.0000 |CRS| &#=AF | 0.8208 | 0.8215 | 0.9991 |DRS

FrbEE 9] 0.6498 | 0.6637 | 0.9791 | IRS |FAHE & ¢| 0.5548 | 0.5572 | 0.9957 | DRS

-8 0.6345 | 0.6377 | 0.9950 |DRS| && 0.5819 | 0.5829 | 0.9983 |DRS

71 | 0.8978 | 1.0000 | 0.8978 | IRS | 4 &71 | 0.9844 | 1.0000 | 0.9844 | DRS

2% 0484704990 | 09713 | IRS | =2%F ]0.4906 | 0.4994 | 0.9824 | IRS

FHAkYd | 1.0000 | 1.0000 | 1.0000 [CRS| & #4F4 | 0.8910 | 0.8918 | 0.9991 |DRS

k711 | 1.0000 | 1.0000 | 1.0000 |CRS| 4t£H71§1 | 1.0000 | 1.0000 | 1.0000 |CRS

A% 1.0000 | 1.0000 | 1.0000 |CRS A% 0.9592 | 1.0000 | 0.9592 | IRS

T 1.0000 | 1.0000 | 1.0000 |[CRS| &+ 0.8835 | 0.9158 | 0.9647 |DRS

Bj < 0.6211 | 0.6303 | 0.9854 | IRS B 3 0.5227 | 0.5579 | 0.9369 | IRS
Bl Bl

s 1.0000 | 1.0000 | 1.0000 |CRS s 0.6892 | 0.6939 | 0.9932 | IRS

Fa1Ed | 0.7461 | 1.0000 | 0.7461 | IRS | gHAl&-<d | 0.9115| 0.9218 | 0.9888 | IRS

a7 1 0.9953 | 1.0000 | 0.9953 | IRS | & 7H% | 1.0000 | 1.0000 | 1.0000 |CRS
Bt 0.8360 | 0.8837 | 0.9502 Bt 0.7826 | 0.8487 | 0.9310

EFEEAR | 0.1902 | 0.1883 | 0.0981 EEAAE | 0.2105 | 0.1895 | 0.1597

Hol Al | 0.2276 | 0.2131 | 0.1032 Hol Al | 0.2689 | 0.2233 | 0.1716
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2006 2007

71 4 71 4
TE | PTE SE |RTS TE | PTE | SE |RTS
< 0.8899 | 1.0000 | 0.8899 |DRS < 1.0000 | 1.0000 | 1.0000 |CRS
)]\jl—/%] )‘\jl—/%]
A4 o] 0.3906 | 1.0000 | 0.3906 | DRS A 1]o] 0.4236 | 1.0000 | 0.4236 \DRS

A 1.0000 | 1.0000 | 1.0000 |CRS Ay 0.9509 | 1.0000 | 0.9509 |DRS

GS 0.6300 | 1.0000 | 0.6300 |DRS GS 0.5616 | 0.7928 | 0.7084 |DRS

= 0.6111 | 1.0000 | 0.6111 |DRS 9 0.9278 | 1.0000 | 0.9278 |DRS

2k 1 1.0000 | 1.0000 | 1.0000 |CRS| & tH4kyd | 0.8706 | 0.8716 | 0.9989 | DRS

Ak 0.4197 | 0.4826 | 0.8697 |DRS| 4t 0.4716 | 0.4838 | 0.9648 | DRS

AR | 1.0000 | 1.0000 | 1.0000 |CRS| &#=A4F | 0.8566 | 0.8899 | 0.9626 |DRS

FrbE 89 04766 | 0.7253 | 0.6571 |DRS|F4HE3 | 0.7059 | 0.7996 | 0.8828 | DRS

-8 0.4951 | 0.9339 | 05301 |[DRS| && 0.4583 | 0.4691 | 0.9770 | DRS

719 06565 | 0.7216 | 0.9098 | DRS| 4714 | 1.0000 | 1.0000 | 1.0000 |CRS

L% 0505505058 109994 |IRS| LT |0.6178]0.6272 | 0.9850 |DRS

FTHAFY | 0.8281 | 0.8312 | 0.9397 DRS| F#HAFY | 0.8346 | 0.8629 | 0.9672 |DRS

k711 | 1.0000 | 1.0000 | 1.0000 |CRS| 4t£H71§1 | 1.0000 | 1.0000 | 1.0000 |CRS

A% 0.8408 | 0.9215 | 0.9124 | IRS A% 0.8316 | 0.9792 | 0.8493 | IRS

T 0.5469 | 0.6064 | 0.9019 |DRS| &% 0.6029 | 0.6222 | 0.9690 | DRS

Bj < 0.3736 | 0.4703 | 0.7944 | IRS B 3 0.5399 | 0.6037 | 0.8943 | IRS
Bl Bl

s 0.5139 | 0.5225 | 0.9835 | IRS s 0.7714 1 0.7796 | 0.9895 | DRS

&A1 | 1.0000 | 1.0000 | 1.0000 |CRS| &A1& | 0.9208 | 1.0000 | 0.9208 | IRS

a7 1 0.8587 | 0.8834 | 0.9720 | IRS | & 7R | 0.7955 | 0.8950 | 0.8888 | IRS
Bt 0.7019 | 0.8327 | 0.8496 Bt 0.7571 | 0.8341 | 0.9130

EFEAEAR | 0.2329 | 0.2061 | 0.1845 EEA A | 0.1946 | 0.1809 | 0.1348

Hol Al | 0.3319 | 0.2475 | 0.2172 Hol A4 | 0.2571 | 0.2169 | 0.1477
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<E 4-3> 2 20| o3 ALY S8 FIAD
. 2006 . 2007
TE PTE SE |RTS TE | PTE SE |RTS
5 0.7492 | 1.0000 | 0.7492 \DRS 5 0.8894 | 1.0000 | 0.8894 |DRS
e 44
A o] 2 0.3111 | 1.0000 | 0.3111 |\DRS A 1]0] 2 0.2415 | 1.0000 | 0.2415 |DRS
A 0.8403 | 1.0000 | 0.8403 |\ DRS Ay 0.9422 | 1.0000 | 0.9422 |DRS
GS 0.5130 | 1.0000 | 0.5130 | DRS GS 0.4843 | 0.7928 | 0.6109 |DRS
o € 0.5424 | 1.0000 | 0.5424 \DRS o = 0.6923 | 1.0000 | 0.6923 |DRS
AdakS | 0.6554 | 0.7553 | 0.8677 |DRS| @ t4kd | 0.7948 | 0.8343 | 0.9527 |DRS
A 0.4197 | 0.4826 | 0.8697 \DRS Ak 0.4716 | 0.4888 | 0.9648 |DRS
w2k ] 0.6427 | 0.7150 | 0.8989 |IDRS| & &4 | 0.8566 | 0.8899 | 0.9626 |DRS
FAE 304766 | 0.7253 | 0.6571 |DRS |“F4s3 4| 0.6560 | 0.7963 | 0.8238 |DRS
-8 0.4951 | 0.9339 | 0.5301 |\DRS s 0.4583 | 0.4691 | 0.9770 |DRS
719 106565 | 0.7216 | 0.9098 | DRS| 7714 | 1.0000 | 1.0000 | 1.0000 |CRS
L% 104729 | 0.5040 | 0.9383 IDRS| =H2%F |0.6178]0.6272 | 0.9850 |DRS
FTHAtY 1 0.8281 ] 0.8812 | 0.9397 |IDRS| ¥4 | 0.8346 | 0.8629 | 0.9672 DRS
2H2H71d | 1.0000 | 1.0000 | 1.0000 [CRS| 4F2H7]$) | 1.0000 | 1.0000 | 1.0000 |CRS
A% 0.7311 | 0.7973 | 0.9170 | IRS A% 0.8176 | 0.8951 | 0.9134 | IRS
T 0.5469 | 0.6064 | 0.9019 \DRS 5 0.6029 | 0.6222 | 0.9690 |DRS
2R 0.3736 | 0.4703 | 0.7944 | IRS B3 0.5237 | 0.6037 | 0.8675 | IRS
Ak 0.5139 | 0.5225 | 0.9835 | IRS A 0.7714 | 0.7796 | 0.9895 |DRS
halE 9 1 0.8171 | 0.8355 | 0.9780 | IRS | gH4l<d | 0.9208 | 1.0000 | 0.9208 | IRS
a7 1 0.7953 | 0.8293 | 0.9590 | IRS | a2 7H | 0.7955 | 0.8950 | 0.8888 | IRS
3t 0.6190 | 0.7890 | 0.8051 T 0.7186 | 0.8278 | 0.8779
E+=HA 01815 0.1915 | 0.1932 ETHAF 1 0.2068 | 0.1781 | 0.1808
Hol A4 | 0.2932 | 0.2427 | 0.2400 Hol A4 | 0.2878 | 0.2151 | 0.2060
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<HE 4-4>ol A Fr)seldel digt g8 42 2007d0l= PTEZF 191
AAGA e BF TR dEwt ol T U, AdHd, A3UIde TEE 1
2 veigton wEba rRe g8&ARE 1otk whdd] A dx Yoy, |,
qg, e 5 PTEZ 19e%= B8 TEZF zhzF 0.4236, 0.9509,
0.9278, 0.9208= UElA, ol JAES YFrHozt: g8402 95
UARE qFRZ e Bg el doka AT 5 9l

TS PTEZF 102l TEZF 1 o]&kl fdAES tRFIERTS)H A 4
HEW FaFdS IRSE YERd Aox Holx e F7hE §3 FoA
FFs 1 5 AT FEFIYRTS)S IRSZF 470, DRS7F 1370, CRS
7F 370 GAE e

2006139l PTEZF 191 A PA= EF T2 Yeyt o5 5 dd, 4
iy, w34k, AEr1d, d4lF9e TER 12 Yepgon webr] 159
&85 lolth wde o, A A Yol §& PTEZ 1Y% &3t
TE7F Z+7} 0.8349, 0.39062.2 YEILA, olE JAEL UYHHoz: 84
o7 $PE i YA FRZ A B s doia A & Ak TF
24 (RTS) IRS7F 970, DRS7F 670, CRS7F 570 Al 2 vrebytkoh,
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<E 4-4> 28 301 2B AL 584 XD
A o 2006 . 2007
TE PTE SE |RTS TE | PTE | SE |RTS
s 0.8349 | 1.0000 | 0.83349 |DRS 5 1.0000 | 1.0000 | 1.0000 |CRS
4 4
R 0.3906 | 1.0000 | 0.3906 |DRS A 1]0] 2 0.4236 | 1.0000 | 0.4236 |DRS
A oh 1.0000 | 1.0000 | 1.0000 |[CRS A 0.9509 | 1.0000 | 0.9509 |DRS
GS 0.6104 | 0.6210 | 0.9829 |DRS GS 0.5616 | 0.7928 | 0.7084 |DRS
R 0.6111 | 0.8981 | 0.6804 |DRS| ¥ 0.9278 | 1.0000 | 0.9278 |DRS
o4k | 1.0000 | 1.0000 | 1.0000 |CRS| & ti4ksd | 0.8706 | 0.8716 | 0.9989 |DRS
2k 0.0515| 0.1800 | 0.2861 | IRS Ak 0.4716 | 0.4883 | 0.9648 |DRS
=34k | 1.0000 | 1.0000 | 1.0000 |[CRS| w54t | 0.8566 | 0.8899 | 0.9626 | DRS
A ] 0.1861 | 0.1863 | 0.9989 |DRS|F4ts 2 4| 0.7059 | 0.7996 | 0.8828 |DRS
& 0.3466 | 0.3599 | 0.9630 |[DRS| & 0.4583 | 0.4691 | 0.9770 |DRS
3719 | 04490 | 05593 | 0.8028 | IRS | ZH714 | 1.0000 | 1.0000 | 1.0000 |CRS
F2%F 104099 | 04575 | 0.8960 | IRS | 2% |0.6178|0.6272 | 0.9850 |DRS
FHAY | 0.2223 | 05939 | 0.3743 | IRS | F#AFY | 0.8346 | 0.8629 | 0.9672 |DRS
2H8E7141 1 1.0000 | 1.0000 | 1.0000 |CRS| 4F#k7]§1 | 1.0000 | 1.0000 | 1.0000 |CRS
AE 0.7591 | 0.9215 | 0.8238 | IRS A 0.8316 | 0.9792 | 0.8493 | IRS
e 0.0949 | 0.3193 | 0.2972 | IRS - 0.6029 | 0.6222 | 0.9690 |DRS
e < 0.0909 | 0.4703 | 0.1933 | IRS 2] 0.5399 | 0.6037 | 0.8943 | IRS
2k 0.1599 | 0.5225 | 0.3060 | IRS A 0.7714 | 0.7796 | 0.9895 |DRS
g8 | 1.0000 | 1.0000 | 1.0000 |CRS| 4l |0.9208 | 1.0000 | 0.9208 | IRS
a7 1 0.8328 | 0.8834 | 09427 | IRS | =7l | 0.7955 | 0.8950 | 0.8888 | IRS
it 0.5525 | 0.6987 | 0.7387 3t 0.7571 | 0.8341 | 0.9130
FFHAE | 03539 | 0.3015 | 0.3033 FEFHAE 0.1946 | 0.1809 | 0.1348
Hol Al | 0.6405 | 0.4315 | 0.4106 WHol Al | 0.2571 | 0.2169 | 0.1477
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<E 4-5>% HPFel, FuAA, HUE FALER, NEAL

=
22 8kl Malmquist#<Fell 9|3 @4 sts 543 d94E dea
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A7 T Aol AstdE fAFTE HibeE Hol AdAGAIEY A
ol At AL & 4 9tk
<E 4-5> MalmauistXla= A=Y HFG)
7§ 2002~03 | 2003~04 | 2004~05 | 2005~06 | 2006~07
o -5 0.741 1.103 0.8%0 1.076 0.882
gAY ol 5 1.359 0.838 0.426 1.256 0.682
A o 1.099 1.010 0.989 0.853 0.924
GS 0.953 1.076 1.010 0.734 0.874
o= 1.752 1.085 0.862 0.862 1.282
AAtd 0.985 1.173 0.963 0.926 0.802
Ak 0.980 0.860 1.003 0.793 0.984
R 0.724 1513 1.04 0.782 1.121
FAEE4 0.619 1.560 0.854 0.998 1.160
A& 0.996 0.841 0.778 1.003 0.776
714 0.515 1575 0.940 0.744 1.798
LT 1.204 0.909 0.915 1.057 0.966
T HAY 1.024 0.955 0.763 1.032 0.853
A7 0.747 2.695 0.755 1.391 0.712
A% 1.020 0.985 0.878 0.862 0.856
&5 0.897 0.978 0.746 0.670 0.933
B < 0.901 0.691 0.779 0.825 1.201
Ak 0.809 1.147 0.574 0.816 1.270
skal 3 1.415 0.750 1.297 1.051 0.934
a7 0.869 1.782 1.092 0.865 0.689
3 9t 0.943 1.111 0.856 0.914 0.956
it 0.288 0464 0.188 0.180 0.264
o) Al 0.305 0417 0220 0.197 0.276
<E 4-6>01 4k o] 2002~07d Ao A 7t F
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<H 4-6> MalmquistXl+= SIZE J|ABZ #151(2002~07)

N9 | ERAEs eus | erEad TREd
o -3 1.007 0.920 1.000 1.007 0.926
A AL o 7 0.820 1.024 1.080 0.759 0.839
& o 0.988 0.983 1.000 0.988 0.971
GS 0.982 0.939 1.068 0.920 0.921
o 1.130 0.996 1.179 0.959 1.126
A A 1.009 0.954 1.000 1.009 0.963
A 0.977 0.942 0.979 0.998 0.920
SRR 1.044 0.960 1.009 1.036 1.003
T4 1.002 0.989 1.023 0.980 0.991
-8 0.931 0.938 0.932 0.999 0.873
R 1.000 1.004 1.000 1.000 1.004
QT 1.098 0.915 1.097 1.001 1.004
< HAY 0.987 0.931 0.989 0.998 0.919
ek 1.000 1.085 1.000 1.000 1.085
A% 0.961 0.955 0.984 0.977 0.918
s 0.919 0.910 0.922 0.997 0.836
B < 0.896 0.963 0.920 0.975 0.864
Ak 0.949 0.935 0.951 0.998 0.888
gl & 1.138 0.933 1.080 1.054 1.062
o 0.955 1.048 0.978 0.977 1.002
B 0.987 0.965 1.008 0.980 0.953
A 0.075 0.046 1.008 0.980 0.953
W o] Al 0.076 0.048 0.064 0.060 0.084
<E 4> 2002~039 e Aol A E Ve TR UEEET,

o
rr

o 2
lo
rE

dAZE&g Wl vkE ol
shol ofsf iAol FdE Aem FHE A
7dol 0.515= 7Hd A vehd A

e FAE el FEE US FFsE Aol £EHF D YWY T

e
Mo
N

i)
)

o

2

ko

0.571=

AL
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<E 4-7> Malmauist Xl 231(2002~03)

Ao aedws| Jews erEed TREEA Maﬁﬁ‘”“
-5 0.877 0.845 0.907 0.967 0.741
A QA Y o 1.476 0.921 1.467 1.006 1.359
Al 1.000 1.099 1.000 1.000 1.099
GS 1.073 0.888 0.967 1.110 0.953
=i 1.601 1.094 1.636 0.979 1.752
A4k 1.021 0.964 1.000 1.021 0.985
Ak 1.056 0.928 1.133 0.932 0.980
F3AHY 0.794 0913 0.655 1.211 0.724
FAE T 0.593 1.045 0.546 1.086 0.619
& 1.140 0.874 1.155 0.987 0.996
A7 0.571 0.902 1.000 0571 0.515
IE 1.353 0.890 1.330 1.018 1.204
>34 1.122 0913 1.098 1.022 1.024
g7 1.000 0.747 1.000 1.000 0.747
A% 1.000 1.020 1.000 1.000 1.020
5 1.086 0.825 1.072 1.014 0.897
Ej 3 0.953 0.945 0.975 0977 0.901
Ak 1.000 0.809 1.000 1.000 0.809
Al -F 1.875 0.754 1.467 1.278 1.415
aLe 7f gk 0.728 1.194 1.000 0.728 0.869

D 1.023 0.922 1.040 0.983 0.943
XFHA 0.318 0.115 0.160 0.146 0.288
Hol A 4 0.311 0.125 0.14 0.149 0.305
<E 4-8>el Aot Zol M A TFE T AMAEAFTE F4E 71

2003~04d o]t} o 7|3k & AAkA o] g

2719 S Vs WEr 1695% % @ E o] o] |3k HLt

Al 71 27 7108t
ol 71zt % 20t AAGATE A Aol v

o]

Al ]

pi

rob
of
(2
ko

_93_

Collection @ chosun

2R AETE 075002 7 wEA YEbsTh




&4 W7t 331% % A

<E 4-8> Malmauist Xl 23d1(2003~04)

Avela A,

Ao aedws| Jews erEed TREEA Maﬁﬁ‘”“
- 1.045 1.055 1.102 0.948 1.103
A QA Y o 0.645 1.300 1.000 0.645 0.838
Al 1.000 1.010 1.000 1.000 1.010
GS 1.124 0.957 1.046 1.074 1.076
=i 1.051 1.032 1.039 1.011 1.085
A4k 1.023 1.147 1.000 1.023 1.173
Ak 0.900 0.955 0.820 1.098 0.860
F34HY 1.464 1.033 1.506 0972 1.513
FAE T 1.513 1.031 1.510 1.002 1.560
A 0.849 0.990 0.827 1.027 0.841
A7 1.572 1.001 1.000 1.572 1.575
IE 0.925 0.983 0.951 0.973 0.909
>34 1.000 0.955 1.000 1.000 0.955
Azt 1.000 2.695 1.000 1.000 2.695
A% 1.000 0.985 1.000 1.000 0.985
5 1.000 0.978 1.000 1.000 0.978
Ef < 0.687 1.006 0.687 1.000 0.691
Ak 1.000 1.147 1.000 1.000 1.147
Al -F 0.669 1.122 1.000 0.669 0.750
aLe 7f gk 1.374 1.297 1.000 1.374 1.782

D 1.012 1.098 1.009 1.002 1.111

XFHA 0.262 0.381 0.189 0.194 0.464

Hol A 4 0.259 0.347 0.188 0.194 0417

CE 495004 Aol FAE JYPe GS, FEAY, AATY, wel)
S o47le dAmeT:. weEA BAIZE F 2004~05de] A A
144%% 744 T A Uedth Solduld A A 77k TR T
Hol A UEhd BATAL o] A% F A% FREEA Wt AAEEA
o HEAIE ARE A ST

— 94 —
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<E 4-9> Malmauist Xl 231(2004~05)

Ao aedws| Jews erEed TREEA Maﬁﬁ‘”“
- 0.924 0.952 1.000 0.924 0.830
A QA Y o 0.460 0.925 1.000 0.460 0.426
& o 0.997 0.992 1.000 0.997 0.989
GS 1.179 0.857 1.371 0.860 1.010
=i 0.979 0.880 1.001 0977 0.862
A4k 1.000 0.963 1.000 1.000 0.963
Ak 1.149 0.873 1.140 1.008 1.003
F3AHY 1.023 1.030 0.964 1.062 1.0%4
FAS T 0.951 0.898 0.949 1.002 0.854
A 0.917 0.848 0914 1.003 0.778
A7 1.096 0.857 1.000 1.096 0.940
IE 0.961 0.952 0.964 0.997 0.915
>34 0.891 0.856 0.892 0.999 0.763
Azt 1.000 0.755 1.000 1.000 0.755
A% 0.919 0.955 0.985 0.933 0.878
5 0.8%4 0.844 0.916 0.965 0.746
Ef < 0.883 0.883 0.907 0.973 0.779
Ak 0.681 0.843 0.682 0.999 0.574
Al -F 1.510 0.859 0.922 1.638 1.297
aLe 7f gk 1.000 1.092 1.000 1.000 1.092

D 0.949 0.903 0.973 0.975 0.856

XFHA 0.200 0.077 0.125 0.198 0.183
Hol A 4 0.211 0.086 0.128 0.203 0.220

< 4-10> Ak o] 2005~061d3ke] At ol FAE V1AL wig, A
AU, A8, ZeE, FHAY, AfVI]], dNEF 5 TR UEEe

™, 2004~05'd 9] 7|ZRTE AL FaFo] TS vrolalt. o 7] 5o
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<E 4-10> Malmaquist Xl 206H(2005~06)

Ao aedws| Jews erEed TREEA Maﬁﬁ‘”“
- 1.161 0.927 1.000 1.161 1.076
A QA Y o 1.048 1.199 1.000 1.048 1.256
& o 0.8%6 0.962 1.000 0.886 0.853
GS 0.626 1.172 1.000 0.626 0.734
=i 0.74 1.143 1.337 0.564 0.862
A4k 1.000 0.926 1.000 1.000 0.926
Ak 0.717 1.106 0.822 0.872 0.793
F3AHY 0.823 0.950 0.881 0.934 0.782
FAS T 0.859 1.161 1.302 0.660 0.998
A 0.867 1.156 1.605 0.540 1.003
A7 0.667 1.115 0.722 0.924 0.744
IE 1.190 0.888 1.163 1.023 1.057
>34 0.929 1.111 0.988 0.941 1.032
g7 1.000 1.391 1.000 1.000 1.391
A% 0.926 0.931 0.944 0.981 0.862
5 0.619 1.083 0.662 0.935 0.670
Ef < 0.715 1.1%4 0.843 0.848 0.825
Ak 0.74 1.082 0.766 0.985 0.816
Al -F 0.934 1.125 0.948 0.985 1.051
aLe 7f gk 1.000 0.865 1.000 1.000 0.865

D 0.859 1.065 0.978 0.878 0914

XFHA 0.166 0.131 0.220 0.168 0.180
Hol A 4 0.193 0.123 0.225 0.192 0.197
<IE 4-11>F 2006~0733F 7Fg H 2ol AAdWEE yEld Flolt) o

717 & Aol &dd dA= HHY, =

Aol BAAAFFem ojojA A X3k AaE Bokth ol 2007 o] Al 7te
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<E 4-11> Malmaquist Xl 26H(2006~07)

Ao aedws| Jews erEed TREEA Maﬁﬁ‘”“
- 1.052 0.838 1.000 1.052 0.882
A QA Y o 0.806 0.846 1.000 0.806 0.682
Al 1.066 0.867 1.000 1.066 0.924
GS 1.024 0.853 1.000 1.024 0.874
=i 1.486 0.863 1.000 1.486 1.282
A4k 1.000 0.802 1.000 1.000 0.802
Ak 1.135 0.867 1.033 1.099 0.984
F3AHY 1.269 0.884 1.246 1.019 1.121
FAE T 1.376 0.843 1.098 1.253 1.160
A 0.908 0.854 0.501 1.812 0.776
A7 1.523 1.181 1.386 1.099 1.798
IE 1.115 0.867 1.121 0.994 0.966
>34 1.008 0.846 0.979 1.029 0.853
Azt 1.000 0.712 1.000 1.000 0.712
A% 0.964 0.888 0.990 0974 0.856
5 1.103 0.846 1.026 1.075 0.933
Ef < 1.402 0.857 1.284 1.092 1.201
Ak 1.501 0.846 1.492 1.006 1.270
Al -F 1.081 0.864 1.144 0.945 0.934
aLe 7f gk 0.796 0.866 0.895 0.889 0.689

D 1.111 0.861 1.039 1.069 0.956

XFHA 0.222 0.083 0.201 0.219 0.264
Hol A 4 0.200 0.096 0.194 0.204 0.276
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o8t P Ao drhtid o ofME Fo AFFAY HFo] ¥ I
=2

A#E s BEESALS] HlTol =2 JAZE SFEU
)

<E 4-12> e 24 : MY JI=5SEH(TE)

o w 2y A 23 B

AT SEAFEY AZAFEY SEAFEY
& - 0.8610(38.6004)* - 0.8306(19.5438)*
2 AFo -0.8434(-7.7773)% | -0.8138(-85152)* | -0.8776(-7.4349)* | -0.8400(-8.2832)*
addn] | -02350(-09779) | -0.2654(-1.1942) | -0.2107(-0.8428) -0.2213(-0.9877)
A o v ~7.7198(-4.1640)% | ~7.5327(-4.4493)* | ~7.9282(-3.92596)* | —7.8972(~4.62084)*
uf = o} 0.0124(5.7120)% 0.0123(6.6406)* 0.0130(5.2008) 0.0126(6.3455)*
G710l | 0.0063(4.8771)* 0.0749(5.9814)* 0.0627(3.6065)* 0.0713(5.5135)*
dum?2003 - - 0.0693(0.4730) 0.0836(1.5083)
dum?2004 - - ~0.0636(-0.3030) 0.0287(0.5202)
dum2005 - - 0.8491(0.00600 0.0379(0.6826)
dum2006 - - 0.8148(0.0058) 0.0003(0.0055)
dum?2007 - - 1.0118(0.0072) 0.0899(1.5405)
AR AT R? 0.6499 05891 0.6644 0.6443

F o) = 27 5%l A fel g

¢

Collection @ chosun



A 5ol 3R ool e AR YEHY Verads AT add

o2 HIFE AT

<E 4-13> Y 24 : =4I| 84 (PTE)

- 23 A 23 B
AFAFEY SEAFEY AT SEAFEY

& - 0.8825(30.7593)* - 0.8272(8.1336)*
A 5 o -0.3230(-2.6656)* | ~0.3013(-2.7284)* | -0.4283(-3.3367)* | ~0.3596(~3.0919)*
a8 | -0.6378(-2.3752)% | ~0.7030(-2.7774) | -0.4782(~1.7588) | -0.5840(-2.3078)
A vl -6.3642(-3.0718)* | ~6.2682(-3.2442)* | ~8.5468(-3.8654)* | ~7.1773(-3.6477)*
uj) & ol 0.0069(2.8257)* | 0.0069(3.1972)* | 0.0066(2.4370)% | 0.0068(2.8626)*
F71019) | 0.0545(3.4756)% | 0.0650(4.5042)% | 0.0425(2.2503)% | 0.0526(3.2895)*
dum2003 - - 0.1617(1.0152) 0.1026(0.9378)
dum2004 - - 0.2988(1.3080) 0.1341(0.9760)
dum2005 - - 0.6778(0.0044) 0.0057(0.0400)
dum2006 - - 0.9319(0.0061) 0.0728(0.5192)
dum2007 - - 1.3614(0.0089) 0.2439(1.5832)
ARAFR? 0.4926 0.4368 0.5395 0.5200

4 RS

<HE 4-14>9 4 713re WE SEE A ST HEFHoA 2004d ] &9 F &
2 fold Ao e of slol el EgAel AshE Aoz B
gEadvddE Fo4e Yot 204del ¢ AnAE welFn Yk T
3 8

N—
Yol AAFelt &9 FEE Foste]l SEE AL adom X

- 100 -
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FEAe Aol 2o HUbE Y B3 Aol 2E Rl #9
A f= Ao vEY fREEEAMNE ¥ VAA € AR AUty

e g RER fos Aow deh, gl wEele v FRE
Ao FAAYIE At Avks ge ousta san

<H 4-14> T 24 : R2524(SE)

- 2y A 23 B

DAAFREE G5 AFRY TAHAFEE G5 AFRY

e - 0.9767(52.2604) - 1.0287(13.3244 )%
21 A5 -0.5540(-7.2244)* | -0.5580(7.9399)* | -0.4938(-6.3190)* | -0.5266(-7.3435)*
F A A m) 0.3336(1.9630) 0.3795(2.3624)* 0.2110(1.2748) 0.2833(1.8282)
Ao -1.2707(-0.9691) | -1.2538(-1.0217) 0.5157(0.3831) -0.4976(-0.4086)
v &< 0.0060(3.9019) 0.0059(4.2872)* 0.0069(4.1718)* 0.0064(4.3646 )
7ol d 0.0188(1.8973) 0.0130(1.4219) 0.0233(2.0293)* 0.0200(1.9861 )
dum?2003 - - -0.0891(-0.9191) | -0.0236(0.3186)
dum?2004 - - -0.3536(-2.5425)* | —0.1875(-1.9207)
dum?2005 - - 1.1451(0.0124) 0.0268(0.2436)
dum?2006 - - 0.8741(0.0094) -0.1258(-1.1776)
dum?2007 - - 0.6820(0.0073) -0.1787(-1.5256)
ARASFR? 0.5469 0.5005 0.6195 0.6018
F 1)+ = 47 5%l A fe 9

2) (e gt
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H g 829l DMUO wieir = wxvige 7Hde] a8 SJAbEA A G4 (virtual

efficient DMUs)®] T8 49 AHE84 AR, 5 &4 Hdo=z Walsl7]

ATH= Blo|t.
<3E 4-15>9F <3 4-16> 2 <3E 4-17>2 2007d AA EsGEA 0

Aol Faddn], Aoy so AL veka v g, A9

A1 & 2E&A dAEA 2] Ha gl DMUZ YERRTh

< 4-15>= 52eAde AWM AdedE 24 FAE dEidla A

7P A AhdEoE A5 gAY 2gnE2 A dAYA" 559%, FE

24.2%, FAF 52.77%, Hg 505% o ® vEyt 3 GSve Aduwort 7HE

- 102 -
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<H 4-15> HA=0 =F

714 2 A 2] a7 243 24 E
o 5 93,698 93,698 0 0
ZHd QA o] & 102,884 45,409 57,475 55.9
A 82,435 69,192 13,243 16.1
GS 171,752 87931 83,320 48.8
ol < 98,535 73,682 24,853 25.2
A it 47,725 41588 6,137 129
Ak 52,374 24,748 27,626 52.7
344 30,747 26,381 4,365 14.2
FaEEd 85,639 60,449 25,190 29.4
%8 40,037 18,341 21,696 54.2
A4 20,048 20,048 0 0
FAQE 25,549 15,829 9,720 38.0
ZTH4 21,618 18,090 3,527 16.3
23719 12,563 12,563 0 0
A% 13,441 11,296 2,145 16.0
5 36,595 22,110 14,485 39.6
B < 23,845 11,801 12,044 50.5
H A 19,002 14,698 4,304 22.7
Az 12,030 11,055 975 8.1
A MLy 13,906 11,055 2,851 20.5

< 4-16>2 2845 HdA FuddnE =4S #AS deEha 3l
th 90% ol FuAdAdnE AT JAl= FAF 99.0%, 534 98.4% &
98.6%, AT 978%, THAY 96.1%, sH 981%, HAL 986
95.9% o= et 8 GSv FaAdErE 307k ew b BE 7

- 103 -
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<H 4-16> 2OH&EHl =F
(k9] @ kel %)

71 4 2 A 2] ae&A Z7 A ZHE
o - 28,953 28,953 0 0
2Hg Al A Y o] 7 972 529 444 45.6
ol 24,996 12,770 12,226 489
GS 30,707 18,560 12,147 39.6
ol & 18,387 17,098 1,289 7.0
Adiatd 22,114 10,181 11,934 54.0
A 12,934 133 12,800 99.0
TF3AR 9,090 142 8,948 98.4
FAaEEd 19,887 13,499 6,388 32.1
%8 7,124 99 7,026 98.6
=i 8,069 8,069 0 0
FAQE 3,824 85 3,739 97.8
Z A 2,487 97 2,389 9.1
271§ 68 68 0 0
A% 4,599 630 3,969 86.3
TH 6,243 119 6,124 98.1
B 2,543 1,258 1,285 50.5
R 5,752 79 5,673 98.6
A1 1,444 59 1,384 95.9
R 414 59 354 85.6

<H 417> BEAEE A HdbE 2A4E X5 el vk vt

& aA A=

805% o2 YEET

w5
sl
2 747
& FAa7t e A

Collection @ chosun

GS <}

CEEIES EE-X
A A Y o7
39.7%, 58.4%0°] A gk

hus

Aoz BEAEY
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48 93.1%, Fab 82.2%,
= Azt b w7

247} 106919, 122919 HE=9]

O =




<E 4-17> BUHl =&

71 4 A A A F&4 =44 24 E
- 2,989 2,989 0 0
2 A Y o 7 2,090 869 1,221 58.4
A 1,548 1,011 538 34.7
GS 2,669 1,608 1,060 39.7
ol 1,809 1,685 124 6.8
ik 2,821 1,212 1,609 57.0
Ak 2,617 467 2,150 82.2
EEpCR e 2,128 498 1,630 76.6
AT 1,655 1,170 485 29.3
-8 5,009 346 4,663 93.1
3E714 150 150 0 0
e F 1,531 299 1,232 80.5
A 545 341 204 37.4
2714 237 237 0 0
A% 840 238 603 1.7
T 2,313 417 1,895 82.0
Ej < 366 188 178 48.5
2k 819 277 542 66.2
FHAlE 250 209 41 16.5
aE 613 209 405 66.0

2002~07'd &<t Malmquist(2 24427k @48 gAe 204 5 770
A= depded o T aehEs e 27 Aol T1E@dddl o4
A Aol SUhek Alom vehd AAdAEe] Ve e 228 st gl

A
ootk FENFY 5 AUGTE AN

e AL A F AEel 7%
Se @ 4 oode wzE 5o JMENE i gA5He] Hujeel @ Aol
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