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A Causality Analysis of Efficiency and Related Variables

in Housing Construction Companies

Kwon, Su-Whan

Department of International Trade
Graduate School of
Korea Maritime and Ocean University

Abstract

The global financial crisis that started in the United States had a great
impact on the Korean economy, which also affected the real economy and
intensified decrease of construction demand. Changes in the construction
environment such as poor business conditions of the construction market and
deepened competition — among construction —companies led construction

companies to engage in efficient management activities.

The purpose of this study was to analyze efficiency and efficiency change
of 23 construction companies in Korea from 2008 to 2017 and to deduce
internal and external factors affecting efficiency of construction companies.
The input and output variables for analysis were based on financial data. The
input variables included the number of employees, selling and administrative
expense and total asset. The output variables were sales and operating profit.
Also, the nominal values for the input and output variables were adjusted by

the consumer price index.

For efficiency analysis, efficiency was calculating using the non-parametric
DEA technique and parametric SFA technique. In other words, 8 efficiencies

were calculating including 3 DEA efficiencies based on sales (technical

_Xi_
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efficiency, pure technical efficiency and scale efficiency), 3 DEA efficiencies
based on operating profit (technical efficiency, pure technical efficiency and
scale efficiency), SFA efficiency based on sales and SFA efficiency based on
operating profit. Change of efficiency was analyzed using the Malmquist
productivity index. Efficiency change was calculated separately for the output

variables, sales and operating profit.

For efficiency determinant analysis, efficiency was used as the dependent
variable. There were 8 efficiencies (3 DEA efficiencies based on sales, 3 DEA
efficiencies based on operating profit, SFA efficiency based on sales and SFA
efficiency based on operating profit) analyzed using the pooled OLS, pooled

GLS, fixed-effect model and random-effect model used in previous studies.
The results of this study can be summarized as below.

First, technical efficiencies of construction companies related to sales were
mostly low for 10 years. Pure technical efficiency was higher than technical
efficiency, and scale efficiency was higher than technical efficiency and pure
technical efficiency. In addition, efficiencies of construction companies were
relatively high in the earlier period from 2008 to 2012. As for the return to
scale, the largest number of companies showed increasing returns to scale
(RS). In terms of company size, companies with larger sales and total asset
showed higher technical efficiency, pure technical efficiency and scale

efficiency compared to smaller companies.

Second, SFA efficiencies were divided into sales and operating profit using the
parametric methodology. SFA efficiency based on sales was found to be higher
than SFA efficiency based on operating profit. Also, whereas SFA efficiency
based on sales was higher in the later period than the earlier period, SFA
efficiency based on operating profit was higher in the earlier period than the
later period. In terms of company size, companies with larger sales and total

asset showed higher efficiencies. In terms of the number of employees,

- Xii -
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companies with small number of employees showed higher efficiencies.

Third, change of efficiency was measured by MPI, classifying the output
variables into sales and operating profit. Looking at MPI for change of
efficiency related to sales, efficiency was constantly increasing or decreasing.
TCI had the same trend as MPI, causing increase and decrease of efficiency. In
terms of company size, companies with smaller sales, total asset and the
number of employees showed high MPI, TECI and TCL

Fourth, the determinants of sales efficiency were analyzed using the pooled
OLS, pooled GLS, fixed-effect model and random-effect model. Summarizing the
results for the determinants of efficiency related to sales, equity ratio and debt
ratio affected efficiency in the OLS estimation method. Wage per capita
commonly affected efficiency in the GLS estimation method, cross-sectional
fixed-effect model and  cross-sectional random-effect model. For the
determinants of efficiency related to operating profit, unemployment rate
affected efficiency in-the OLS estimation method. Inflation rate affected
efficiency in the GLS estimation method, and economic growth rate, inflation
rate, wage increase rate, unemployment rate and interest rate commonly
affected efficiency in the cross-sectional fixed-effect model and cross-sectional

random-effect model.

The policy implications of this study are as follows.

First, in order to increase the efficiency of domestic construction
companies, it is necessary to change from a constructive construction
company to an engineering-oriented industry, and the standards of domestic
and overseas construction bidding and bidding system should be compatible.
Second, many construction companies operate in the domestic market
centered on risk, but in order to increase their profitability, they should
encourage their entry into overseas markets under a strategy such as
"High-Risk High-Return’.

Third, domestic construction companies are concentrating on quantitative

- Xiii -
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growth due to competition in the market. In order to increase profitability and
efficiency, strategies for qualitative growth are needed. We also need to
diversify our revenues and diversify risks through overseas expansion.

The limitations of this study are as follows. First, The period of this study

is relatively short as 10 years, so it seems that there is a limit to find the
factor of change of efficiency according to time. Therefore, in future
research, it is desirable to investigate factors that change the efficiency
according to time by increasing the study period, and it is also desirable to
analyze the effects of changes in economic events and structures. Second, it
is necessary to conduct studies on construction business that reflect political
factors in Korea. Third, the subject of this study is a housing construction

company, and there is a limit to represent the entire construction industry.

KEY WORDS: Housing Construction Companies, DEA, Malmquist productivity
index, SFA, OLS, Fixed effect, Random effect
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2.2 QA7 %

221 3 ALBANE FF

= UFAIHGDP)A A A d e A4k F-2 2008t B] 2014 d7HA] E EATh
7} 20159 %-E A2 531 e FAolth AxHde] A 2008dthHl 2013\ 7HA]
stttz 20149 RE A ojAa Sl FAlolw 20161 26.8%1 4 2017d
216%% HTEY &% A53A

{E 2-4> GDP ¥ 4 e] H4HH|F Fo

(&9 A, %)

\= GDP A8 Azxd =
nj= Hl S
08 1,104,492.2 97,617.5 5.2% 284,939.5 25.8%
09 1,151,707.8 59,610.0 9.2% 300,036.5 26.1%
10 1,265,308.0 58,633.7 4.6% 351,770.6 27.8%
11 1,332,681.0 58,587.3 4.4% 379,521.0 28.5%
12 1,377,456.7 59,959.4 4.4% 388,010.1 28.2%
13 1,429,445.4 64,250.5 4.5% 403,656.7 28.2%
14 1,486,079.3 67,266.7 4.5% 408,510.2 27.5%
15 1,564,123.9 74,522.1 4.8% 423,651.7 27.1%
16 1,641,786.0 84,374.3 5.1% 439,700.3 26.8%
17p. 1,730,398.5 93,222.9 9.4% 477,112.1 27.6%
18.1/4p 420,674.8 18,273.2 4.3% 116,039.3 27.6%

A5 a2, FRIAA.

. 4“3 A, ARS, 2FA, olAlE, 2012, A de] FUAA wAE A AF, T
2. pp.39-43.
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20084 ol ¥ AMAe] A V1SS BE <E 2-6>00 49k Zo] Ae
A ol ® wlolu s F]e £ Bolm 9o} AMYS] Aol EA dee
%3 gk,

CE 2-6> WE AARE )=
(9] %)
18.
a= 08 09 10 11 12 13 14 15 16 | 17p 14
GDPA#&E | 28 | 0.7 | 65 | 3.7 | 23 | 29 | 33| 28 29 | 31| 10
Zakc=Re| -0.1,01-02|-03,-01| 01| 0001 05 04| 0.1
Az 09 01,36 | 18|07 )10 |10 03| 06| 12| 04
EHAY 01,01 -01f00] 00} 014{01]| 00 )-01] 00 0.1
A7
01 0140100} 0100|0102 01| 01]-02
FEAY
AE 2= 1.8 108 24| 17 | 15| 15|18 | 15| 1.3 | 1.1 | 0.6

A8 T8, FUAAA81/AEZ = AFZAH7E, A7 |UHAS)

Add BARE 7= (FdAd8dFAL - Add A AFA A EGDP)X100

ojn]: A FEo] GDPAER 7%k &

_’]3_
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<Id 21> ZAAEE B A4 A
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GE 2-T& IRl £5F95 Uepd ZoE WA AA dAE 4HrRd
20079 HE A&Ho 7 z‘s}%“ﬂ% Holx 1ot 2014 thv] 2015+ =LA
dsstel 47.0% SHE<= EAT TE3FEdA s 20108 =00 34.6% SFEekal
o]& 20127}A stetsitirt 2013\ HE] ZFH Z7FEAE Bola 20179 0.3%
seS BRYa RIZFREIME 2008W %, 20099@% sk 20104, 20119 =7
2012\, 2013 3}=t 20149 S71skoh 20159 69.6% ZA S71E%& Holal 2016
W A2 4S5 20179 AF S-S Byt

<E® 2-T EFHREZE 59 F
(91 o4, %)

9= A ey Rzt

SHE =3E SHE
07 1,279,118 19.2 370,887 25.6 908,231 16.7
08 1,200,851 -6.1 418,488 12.8 782,363 -13.9
'09 1,187,142 -1.1 584,875 39.8 602,267 -23.0
'10 1,032,298 -13.0 382,368 -34.6 649,930 7.9
11 1,107,010 7.2 366,248 4.2 740,762 14.0
12 1,015,061 -8.3 340,776 -7.0 674,285 -9.0
' 13 913,069 -10.1 361,702 6.1 551,367 -18.2
' 14 1,074,664 17.7 407,306 12.6 667,361 21.0
' 15 1,579,836 47.0 447,329 9.8 1,132,507 69.6
' 16 1,648,757 4.4 474,106 5.9 1,174,651 3.7
' 17 1,603,955 -2.7 472,578 -0.3 1,131,380 -3.7

' 18.4€ 446,546 -11.3 99,674 -24.6 346,873 -6.6
A ALY, AL AAEE 1842 208 AEE/17.1~49) thu7) %)
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(E 2-8>2 58 FF9c Ui Aoz 914 A FAE ZyEd 2007
doll= 192% S35 BEYoy o]l 20109714 stehsstth 2011 7.2% 4<%
20129 55 oA shet 2014355 2016\ 37HA] A HZ 20184 49 7]E 11.3%
SHFE HAt AFEHo=E AWEdH ER 20109dxE 7HE & 39.0% s4&E&
Hla 20109 23.6% st S3&e UEEH A5 S A EESH 3
ZHAZ 201595 7 2 50.5%9 SAES B 200999 18.1%9 st &
&S Bt

o

<# 28> ¥FTHE 75
(T9l: A4, %)
= | £ A% [EF
SHE SuE _ | FA% [MFAE
=

‘07 1,279,118 | 19.2| 361,927 | 27.5 | 917,191 | 16.2 | 581,484 | 335,707

‘08 1,200,851 | -6.1 | 412,579 | 14.0 | 788,272 |-14.1| 446,573 | 341,699

‘09 1,187,142 | -1.1 | 541,485 | 31.2 | 645,657 |-18.1| 390,778 | 254,879

'10 1,032,298 | -13.0 | 413,806 | -23.6 | 618,492 | -4.2 | 316,139 | 302,353

11 1,107,010 | 7.2 | 388,097 | -6.2 | 718913 | 16.2 | 387,054 | 331,859

> 12 | 1,015,061 | -8.3 | 356,831 | -8.1 | 658,230 | -8.4 | 342,953 | 315,277

> 13 913,069 | -10.1 | 299,039 | -16.2| 614,030 | -6.7 | 292,912 | 321,118

> 14 | 1,074,664 | 17.7 | 327,297 | 9.5 747,367 | 21.7 | 410,863 | 336,504

> 15 | 1,579,836 | 47.0 | 454,904 | 39.0 | 1,124,932 | 50.5 | 676,829 | 448,103

> 16. | 1,648,757 | 4.4 | 381,959 | -16.0| 1,266,798 | 12.6 | 759,472 | 507,326

> 17 ] 1,603,955 | -2.7 | 421,650 | 104 | 1,182,306 | -6.7 | 687,746 | 494,558

> 18.4€| 446,546 | -11.3| 95528 | -10.7| 136,269 |-11.6| 310,278 | 68,253
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(E 2-P= A HAA dFS vehd Aoz FAH A= w29 2018
9 58 VIE 2,706 HAAA T AAEGY AA 7.52%= 203%kE o] 2pA|E}aL
Atk 2007 diml HAGATE wid SUFeka e FAolH AEAd HAAA 9
Al 2007 diM] v skl e FAlolth SRAIRE AdA A wid St

S gle FA7k tha e aE,

<E 29> 4dE HAGA I

W= ALz | AEH Az A
H H F A E
> 07 23,433 1,849 7.89 4,014 17.13 790 3.2
> 08 23,577 1,812 7.69 3,963 16.81 776 3.2
> 09 23,506 1,720 7.32 3,836 16.32 894 3.6
> 10 23,829 1,753 7.36 4,028 16.90 924 3.7
11 24,244 1,751 7.22 4,091 16.87 863 3.4
> 12 24,681 1,773 7.18 4,105 16.63 826 3.2
> 13 25,066 1,754 7.00 4,184 16.69 808 3.1
> 14 25,599 1,796 7.02 4,330 16.91 939 3.5
> 15 25,936 1,823 7.03 4,486 17.30 976 3.6
> 16 26,235 1,845 7.03 4,481 17.08 1,009 3.7
> 17 26,725 1,988 7.44 4,566 17.09 1,023 3.7
> 18.5€¢ 27,064 2,035 7.52 4,507 16.65 1,121 4.0

A7 TAA, BAREATE=AL

_17_
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4330
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<E 2-10> | =58 Z

T % A 07 |08 | 09d | 106 |11 |12 | 13'd | 14 | 15 | 16 | 17
TTFad | 7,794 1397.9/476.4]491.5|715.8|591.4|648.8 652.1|660.1461.4|281.9| 290.1
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TH TGS AYEY 201635 890] 24112 T}

5 20141, ZWE 561 E& 5371 7] 527d0] domw A
= 13259 g8 E AAS L ot 2017d == A=
2 7 gen augow §9 2183, ZHE 657d, 7] 544,

Aot Algd oz = 2016 d =9} vRHAE & 7} 199.19 &
o}

(&) - o, %)

20164 20174
A o
RS | A | 27E | A4S | A% | znE
Ex 53 64.4 -24.1 48 514 -20.2
% 201 53.3 -25.0 232 24.1 -54.8
EHE 56 132.5 -50.0 65 199.1 50.3
7] 52 14.8 72.7 54 7.3 -50.6
4l 4 0.0 -98.1 7 -0.2 -
£+9 241 16.9 -43.8 218 8.4 -50.6
A 607 281.9 -38.9 624 290.1 2.9

Z+5=: ENR, 2006-2013.

223 FWAATFTYE

rlo

0 A/ Ee A9 AU AEL WA 19659 BT nEER FA

11) ENR(Engineering News-Record): https://fwww.enr.com
- 22 -
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oA AZtE o] AA7EA] ThFSE A GollA A2 FFEFoE I Foll UTH,
<I9 2-3>& HW 2006 o] I AA7V|HEY 39 A Eo] A F
7hetA=d, ol U AN Footstz Qs AR WF FUt
7F 1 1o g F3it) o]y AFE 2005 o] F 100y e o] R &
TE AKHoZ FA ST 201090+ Ha FFHE AAsHoH, o] F 600
o dgjol e £FE FA3L ot =3I 2008d FEH F&A7] olF &9
A4NZe Y02 A7 JAAE A2 qsioy, su dA794EY
e Z2AE FF2 39 QA= IA F7she s Hola Qth

T O 2-40 9sta 2013 o]F =] AEVIEESY s Aol
ME A& AZAE odsta Jon, B3 FFoly ofAope] AEIFS F
dow fart A S Aow AT

[ 2rE) (2)

100,000 200

&
75,000 A P o - 100
\ /
!

50,000 o
25,000 -100
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
H =Y SAE (W)

R R

<d¥ 23> A FFEH

12) A, 2015, IuidA7Ige siexdd AAY gy AAME, Sabg s Ui s.
pp.117-139.
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A A= 7P AFE Fole <& 2-130o Atk 20104
I QA = 20169 % 7lE 7.3%E 5919
FEolth ARt & vlutid=l vls) w2 FFolw 9]

AAAZNA A7t w2 AAJA L] 7 Mid S7HAE Holal 7] e

(] %)
%9 104 114 12 134 144 154 164
3 = 25l | 2l o = 3
! 14.9 13.8 14.3 14.7 17.2 19.3 21.1
0= NI H = T3 29| <l NI 29| <l
: 11.7 13.3 14.0 14.5 13.1 12.3 12.6
Zg | oW 3 H] = w5 w1 m] =
’ 10.4 12.8 131 13.0 11.4 9.7 8.9
-7 <l =Y X e e, Eissy Zg
! 9.3 9.0 8.5 9.3 9.9 8.3 8.9
=4 ZF =9 54 &= R Fa 3=
° 9.2 9.0 8.5 8.6 7.1 7.1 7.3
olgglo} | olgtg o} | d Eis =Y =9 olgtg] o}
’ 8.5 7.4 8.1 7.8 6.5 6.0 5.7
Eis= = | ojgglo}l | o]&E o} | ojgEo} | o]”gEol | EY
! 4.8 5.7 6.1 5.3 5.7 5.3 5.5

= . 20118 9 201238 22570 1Y 7=, o]F = 2507 1] =
A= ENR(ZF @), The Top 225 or 250 International Contractors
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) AMYe WET A st P, B oawmz— 2
2] oA A3 2RAAMY 2L ARAEYe] Fejol mwt 1 AFL
2 g,

= AE2GA dFE dA
ALJA T 6644270011, o5 F
AdJA s AL A7

= <F 2-109 AHesktr 2018d 3€¥
T TYAEAL 12,1267,

ZAA

HEaA4Y 40,549

7} ol Tt Brdol AAlE 1990 9t o] % =IA SV
SAAR BIIHAR A3 FA= Faske FAE Hola
B 2-10 432 A+ I3
(9 714D
=TS A2 AA
\= 7 3@ | A=bd | ¥l | AEEd e
(a+b+c+d)
08 58,562 12,590 37,110 5,768 3,094 6,092
09 59,819 12,321 37,914 9,994 3,590 5,281
10 60,588 11,956 38,426 6,151 4,055 4,907
11 60,299 11,545 38,100 6,330 4,324 5,005
12 59,868 11,304 37,605 6,463 4,496 5,214
13 59,265 10,921 37,057 6,599 4,688 5,157
14 59,770 10,972 37,117 6,788 4,893 5,349
15 61,313 11,220 37,872 7,062 5,159 6,501
16 63,124 11,579 38,652 7,360 5,533 7,172
17 65,655 12,028 40,063 7,602 5,962 7,595
18.3€ 66,442 12,126 40,549 7,661 6,106 7,519

g dE @3 TAAR

13) AAA 71 B, 2017, HE A)153065, Z7PH =R B AE.
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B " I — & " N "
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o] AAZ=Z=ae 2007d o] e =7}tk 2017
Wol| A ZAsE IS Hola Jt} 20173 7+ He FFYL 133499

© Yeh 3 i
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o
ol
kl
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o
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An)
O

CE 2-15> EHAAY FUNALEA 59

(9] o, 7iAb

| = T HA BT
07 1,279,118 12,842 99.6
08 1,200,851 12,590 95.4
09 1,187,142 12,321 96.4
10 1,032,298 11,956 86.3
11 1,107,010 11,545 95.9
12 1,015,061 11,304 89.8
13 913,069 10,921 83.6
14 1,074,664 10,972 97.9
15 1,579,836 11,220 140.8
16 1,648,757 11,579 1424
17 1,603,955 12,028 1334

25 A2, AL AZASE
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170.0 - 164.8
1579_ - == 1603
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127.9 133.4

130.0 -

110.0 -

9.6 954 96.4 -
90.0 -
70.0
50.0 +
30.0
10.0

-10.0 - ‘07 ‘08 ‘09 '10 ‘11 ‘12 ‘13 14 ‘15 ‘16 17

<I¥ 26> SHAEJA Y s d2sF 2 AAT BETF

T Adge] AATEE FETS B VMBS $HsE FAE T

4
Hol g A7t gtk F UFA o BFARRE £3E we F P
An )

AYE7) AA ele] WA £5E Fs) ol FolAtks Blolth A Tl =)
FFALLYATL FAE £FHE ol FAS FFPE F2ARALYA S 3

©F Aloko Aako] o] FolHE ZolT

el B=FE B ARFAS AYstE olft ol A EAsEY A
A, W AR B M ARG 5 R W go] FolBo] TEH Y
o] bssithe Zlolth 4, A sIgo] FEFS B Y4 A AGBA
sholl A tgsta 71X 2@ APl sl 2 gl mETh AEAY] 53

ot B3} AP FHE=F

o A% H=F wFo] Folmk wH, APl B
[}

HlZo] Soluthe 2e ¢ & gk
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A3 e 2 234 ¥ Y

3.1 @4
311 E4uy

3.111 DEA =3

gxgtiEdolgla E8]$= DEA= oAZ AT 2(Decision Making Unit)7} U

FRase a4 E o]&stH AV|d F£3E 2 P AIFAYHES A&, HF

P Eoltho, AASE =28 AAE HH 4B =

AT+ glom sy EEHQ AW Tk HAHe) qNAHUN B
£Ejoj7}

2 ZEEO7} FAHA Hed o] ZEEC] gl HA ) JAAATR S| 9
AetA Ay HAHe| JAAARTRY S| ¥l ZEZE|IZRE Um R JAAAT
Ee "ol AgE A4stn o 74?47} F2 Zgol WolAA =, 77t
+542 51840 B w < Uehith o] AeznE $EE 27lx A4S =&
g 4 ged eEedolza gw CCREZH} wrleisdolgta ==
BCCE T2& % 9t

Apolw, AFAIYE) AN EUET HEBL 859 ol
A 7bg sl B9 el 2&o) WE Ags & 5 e dAAFRS Ron

Ty
HETHOZ CCREYL o}

Bl
14) ey, 2017, ARZRAN 2 FAHREALS o] 43 I MARE &9 T84 wae, A
\:l

st ke HARSHe =R p.lo.
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3.11.2 SFA =3

A5 5009 DEA 23 FAY F shtE FEH mHo| ofd nIE
2 myol o7 FHOZ A oo FAE B, 53 HEL2To
A9 EFE TPANL F UohE Zolth ol EEHS BAT Yo LAY
gt 0AES BAT 5 glo] WAL FAE 53 TSl 44 A
no I FAHAG e B F48 5 doks gt

Aigner, Lovell and Schmidt(1977)2} Meeusen and Broeck (1977)= *IS°=%
SFAE AlAlstH o™, Battese and Coelli(1992, 1995), Kumbhakar and
Lovell2000) 5& AAF=E 3 Ae B S AASATE 53] Battese
and Coelli(1992, 1995)= @A =E = FAoﬂ A& F e YHES AN
=2

3.1.1.3 Malmquist A4+ A4

fof

Dy
St
1%
flo
o
r
)
t
=
b
ol
rlo
N
L
)
-~
r
ol
ol
X
fof
o
ox
o
St
1%
o
+
X0
rlr
o2
i

oA T 27|13t Wizt EE&AY WIE 4T F jlite AlE,
Malmquist(1953)= DEAR S 7]%=2 3} Mamlquist product index(Malmquist
A A7 st om, o] % 5o Malmquist A4 A7t A EH
Atk 7EH o2 Malmquist A4 A= &84S 24357 98] A
H A AT o] F Malmquist 43 A 47} TCl(Technical Change Index, 7]<®3})

16) S, 2005, FF Az AN, E8A Wshel 7| &M ESFASH DEAY] o & =4,
Z3A g, 53, pp.119-147.
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¢} TECI(Technical Efficiency Change Index, 7| &€& &4HHE TR} 9]
T A7t E&4 W3t d<le] At o714 TECIE AHlI7Hse ®shy #&
o] Mslzo= Qs FAY & v EE&AHY HSE 9vlsiH, TCl= 7199
FHFS A= HAF F450 gl FAHAAE T84 WHIE vt
Malmquist A4Hd A== ot el o] Fof yd AT

—_

s rx

AR R A NS R |
M =(x r,y,r Y )

1
_ [D(z)f(xt+17yt+1) y D(z)f+1( t+17yt+1) }
D(i(xtvyt) DS“( 7y)

1
B D(§+1(It+17yt+1) D( t+17yt+1) 5 Dt(It yt) )
D(;S(It7yt) D(;€+1(It+17yt+1) D(f+1( 7y)

= TECIX TCI (3)
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AA7Ide] E84de EA387] el B AFelA AR £ 2 dhEdss
“3:-_"__3_/1\_1%_ =

o7 FFHA 4,2100)R o, HA 300HA A FH
O =e] & zpolE Hola UATH FujHen|e] A B
161799902 RHEXE 2001990l 9om, HAa 59U6dA A 17,5669 42
2 7193 & Fol7t A& ALE YERTh

o\
A
r{o
i
rlr
o
e M
S
>
o
o

ZAae] AS HWF 52,861AY0 2 HEFAE 5268820Uo|on,
2,360 oA Ao 296,781 o= 1008178 =2 ztol7F AATH W= H
42,0229l 02 FFEHAE  36.372¢ oI, HL 24759 ¥4 AT
204,428 4 0.2 1008} o)/de] Aol AU riAIHom Fholfe] F- A
42,0229 0.2 FEHA= 36,372 Hollom, Ha 129l A 17,0544
o2 & A7t d= AR UERH.

N
F

o
-

N

o
-

Ht FEdAF Hagk = oh#k N
2l (g) 2,949 2,410 300 12057 230
ZaH] (o] ) 1,617 2,001 5 17566 230
FAAHA D) 52,861 52,688 2360 396781 230
] =2 (2] ) 42,022 36,372 2475 204428 230
Gl 5,576 3,936 12 17054 230

17) =418 7} KisValue, https://www.kisrating.com
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HEY FH EEAE FYHESFE AdF, BB, AR st WE
APE AESHSFE ZAEH, VRSN EUleEeA, TR Ee&Ee &
3-4>oll Aelstt. = FRe FEHL <& 3-5 FYIFAeH, (& 3-6>
H<E -DolE 7o ARE B84 9 PR FYS HuEHEAT v
sto= 7 DMUR 5874 5 759 842 <& 3-8, <& 3-9, <& 3-10,

10d7]17F o2 2008d~20123 9] Ankz]e} 2013 3~2017d9] SRV |= FE351%
<+ o VsEE&842 AH77F 0.6338.2 57 0.610R T =3koH, &r|E€8&
] 0.695= $®E7] 0.706R T Skt 15 &4 ZAxkr]7E 0.916
| 0.878K T} Eof, thA & o= Hwk7]Ql 2008 dF-E 201299 &

&
=7 Jetgth ol#g FAl= <19 3-DF <a¥ 3-DoAxE 9l

<X 34> 2008\ 3~2017d AA271H W&y #AH &84 2°F

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | A |AWE7]|EH7]

0.629 | 0.667 | 0.642 | 0.623 | 0.605 | 0.597 | 0.621 | 0.586 | 0.613 | 0.634 | 0.622 | 0.633 | 0.610

0.684 | 0.717 | 0.721 | 0.685 | 0.667 | 0.668 | 0.701 | 0.683 | 0.730 | 0.745 | 0.700 | 0.695 | 0.706

0.917 | 0.923 | 0.903 | 0.918 | 0.920 | 0.902 | 0.891 | 0.871 | 0.856 | 0.869 | 0.897 | 0.916 | 0.878
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o AiH e Eokth FAIE ZlEdAE R 2 7190l 065002 =
7b Ze 719 &84 05918 Aoz &gkt

27F &2 1Yol 284 07000 = 7&9%2“% Adg TEHE AR A2

71990] 0.7200.2 F27F 2 7149 84 0682RT AR og =9},
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2 7ol 54 0.857HT AUiF e g Emtow, A/ TEdAM =
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Al

<X 3-8> 20081~2017d AA7|FY wEd #H g &4 42

DMU | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | A |ARE7]| K]

DMUI | 0.755 | 0.642 | 0.661 | 0.684 | 0.729 | 0.701 | 0.979 | 0.792 | 0.749 | 0.867 | 0.756 | 0.694 | 0.818

DMUZ | 0.765 | 1.000 | 0.796 | 0.569 | 0.633 | 0.547 | 0.532 | 0.610 | 0.671 | 0.759 | 0.688 | 0.753 | 0.624

DMU3 | 0.559 | 0.668 | 0.596 | 0.541 | 0.512 | 0.467 | 0.462 | 0.449 | 0.408 | 0.508 | 0.517 | 0.575 | 0.459

DMU4 | 0.710 | 1.000 | 0.789 | 0.657 | 0.679 | 0.794 | 0.650 | 0.554 | 0.510 | 0.529 | 0.687 | 0.767 | 0.607

DMU5 | 0.609 | 0.667 | 0.628 | 0.527 | 0.568 | 0.589 | 0.492 | 0.442 | 0.505 | 0.575 | 0.560 | 0.600 | 0.521

DMU6 | 0.635 | 0.913 | 0.706 | 0.731 | 0.556 | 0.329 | 0.473 | 0.560 | 0.601 | 0.540 | 0.604 | 0.708 | 0.501

DMU7 | 0.697 | 0.762 | 0.746 | 0.720 | 0.510 | 0.526 | 0.596 | 0.666 | 0.749 | 0.666 | 0.664 | 0.687 | 0.641

DMUS8 | 0.532 | 0.613 | 0.594 | 0.549 | 0.663 | 0.723 | 0.652 | 0.614 | 0.691 | 0.782 | 0.641 | 0.590 | 0.692

DMU9 | 0.348 | 0.272 | 0.252 | 0.469 | 0.516 | 0.633 | 0.643 | 0.699 | 0.591 | 0.569 | 0.499 | 0.371 | 0.627

DMUI10 | 0.733 | 0.669 | 0.598 | 0.589 | 0.666 | 0.625 | 0.598 | 0.605 | 0.613 | 0.633 | 0.633 | 0.651 | 0.615

DMUI11 | 0.635 | 0.608 | 0.528 | 0.508 | 0.445 | 0.362 | 0.561 | 0.564 | 0.434 | 0.588 | 0.523 | 0.545 | 0.502

DMUI2 | 0.636 | 0.681 | 0.493 0.525 | 0.461 | 0.450 | 0.502 | 0.233 | 0.388 | 0.437 | 0.480 | 0.559 | 0.402

DMU13 | 0.464 | 0.493 | 0.439 | 0.421 | 0.459 | 0.364 | 0.306 | 0.287 | 0.263 | 0.242 | 0.374 | 0.455 | 0.292

DMU14 | 0.854 | 0.794 | 0.662 | 0.660 | 0.662 | 0.725 | 0.764 | 0.698 | 0.650 | 0.706 | 0.717 | 0.726 | 0.709

DMUI15 | 0.349 | 0.319 | 0.397 | 0.269 | 0.235 | 0.239 | 0.287 | 0.254 | 0.666 | 0.726 | 0.374 | 0.314 | 0.434

DMU16 | 0.808 | 0.736 | 0.828 | 1.000 | 1.000 | 0.859 | 0.804 | 0.591 | 0.648 | 0.578 | 0.785 | 0.874 | 0.696

DMU17 | 0.621 | 0.774 | 0.797 | 0.633 | 0.721 | 0.917 | 1.000 | 0.662 | 0.559 | 0.655 | 0.734 | 0.709 | 0.759

DMU18 | 0.730 | 0.643 | 0.726 | 0.819 | 0.897 | 0.810 | 0.850 | 0.877 | 0.781 | 0.821 | 0.795 | 0.763 | 0.828

DMU19 | 0.590 | 0.654 | 0.630 | 0.531 | 0.559 | 0.512 | 0.612 | 0.623 | 0.774 | 0.624 | 0.611 | 0.593 | 0.629

DMUZ20 | 0.600 | 0.673 | 0.631 | 0.510 | 0.516 | 0.743 | 0.591 | 0.645 | 0.830 | 0.643 | 0.638 | 0.586 | 0.690

DMUZ21 | 0.882 | 1.000 | 1.000 | 1.000 | 0.679 | 0.720 | 0.732 | 0.722 | 0.699 | 0.682 | 0.812 | 0.912 | 0.711

DMUZ22 | 0.603 | 0.474 | 0.761 | 0.856 | 0.716 | 0.628 | 0.752 | 0.714 | 0.682 | 0.799 | 0.698 | 0.682 | 0.715

DMUZ23 | 0.361 | 0.277 | 0.511 | 0.562 | 0.532 | 0.462 | 0.449 | 0.611 | 0.637 | 0.665 | 0.507 | 0.449 | 0.565

A | 0.629 | 0.667 | 0.642 | 0.623 | 0.605 | 0.597 | 0.621 | 0.586 | 0.613 | 0.634 | 0.622 | 0.633 | 0.610
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<X 39> 2008%31~20173 7147149

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2017

AA

DMU1

0.762

0.643

0.671

0.690

0.730

0.702

1.000

0.868

1.000

0.795

DMU2

0.834

1.000

0.824

0.613

0.673

0.611

0.616

0.703

0.739

0.817

0.743

0.789

DMU3

0.676

0.764

0.689

0.567

0.532

0.489

0.529

0.511

0.468

0.536

0.576

0.646

0.506

DMU4

0.711

1.000

0.792

0.661

0.679

0.814

0.742

0.634

0.574

0.603

0.721

0.769

0.673

DMU5

0.661

0.715

0.669

0.554

0.598

0.607

0.521

0.484

0.536

0.575

0.592

0.639

0.545

DMUG6

0.668

0.950

0.720

0.762

0.612

0.411

0.544

0.789

1.000

1.000

0.745

0.742

0.749

DMU7

0.789

0.839

0.845

0.814

0.566

0.602

0.662

0.733

0.771

0.695

0.732

0.771

0.693

DMUS8

0.721

0.900

0.877

0.828

0.914

0.907

0.860

0.881

0.954

1.000

0.884

0.848

0.920

DMU9

0.382

0.275

0.266

0.506

0.537

0.654

0.656

0.714

0.635

0.631

0.526

0.393

0.658

DMU10

0.743

0.676

0.602

0.590

0.689

0.631

0.610

0.606

0.613

0.761

0.652

0.660

0.644

DMU11

0.646

0.621

0.538

0.567

0.459

0.421

0.662

0.770

0.660

0.823

0.616

0.566

0.667

DMU12

0.684

0.740

0.544

0.574

0.496

0.491

0.529

0.278

0.457

0.493

0.528

0.607

0.449

DMU13

0.466

0.502

0.441

0.429

0.477

0.399

0.329

0.306

0.283

0.260

0.389

0.463

0.316

DMU14

0.878

0.821

0.688

0.690

0.689

0.759

0.790

0.718

0.658

0.734

0.742

0.753

0.732

DMU15

0.602

0.456

0.861

0.285

0.241

0.240

0.298

0.256

1.000

1.000

0.524

0.489

0.559

DMU16

0.839

0.748

0.840

1.000

1.000

0.865

0.891

0.675

0.673

0.602

0.813

0.885

0.741

DMU17

0.643

0.787

0.807

0.646

0.741

0.967

1.000

0.787

0.684

0.776

0.784

0.725

0.843

DMU18

0.780

0.691

0.775

0.855

0.956

0.829

0.888

0.933

0.824

0.919

0.845

0.811

0.879

DMU19

0.590

0.657

0.635

0.582

0.599

0.558

0.697

0.668

0.954

0.676

0.662

0.613

0.710

DMU20

0.695

0.769

0.724

0.612

0.634

0.839

0.701

0.721

0.876

0.645

0.722

0.687

0.756

DMUZ21

0.886

1.000

1.000

1.000

0.791

1.000

0.990

0.917

0.821

0.783

0.919

0.935

0.902

DMUZ22

0.638

0.526

0.826

0.920

0.720

0.683

0.795

0.765

0.729

0.831

0.743

0.726

0.761

DMUZ23

0.433

0.408

0.948

1.000

1.000

0.893

0.817

1.000

1.000

0.979

0.848

0.758

0.938

AA

0.684

0.717

0.721

0.685

0.667

0.668

0.701

0.683

0.730

0.745

0.700

0.695

0.706
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<X 3-10> 2008%31~20173 747149

£
riy

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

AA

o
e
N

DMU1

0.991

0.999

0.985

0.992

0.999

0.998

0.979

0.913

0.849

0.867

0.957

0.921

DMU2

0.918

1.000

0.965

0.928

0.941

0.896

0.864

0.868

0.908

0.929

0.922

0.950

0.893

DMU3

0.827

0.874

0.866

0.954

0.962

0.955

0.873

0.879

0.871

0.949

0.901

0.897

0.906

DMU4

0.999

1.000

0.997

0.994

0.999

0.977

0.876

0.874

0.888

0.879

0.948

0.998

0.899

DMU5

0.921

0.933

0.938

0.952

0.950

0.970

0.946

0.913

0.942

1.000

0.946

0.939

0.954

DMUG6

0.951

0.961

0.980

0.960

0.908

0.802

0.869

0.710

0.601

0.540

0.828

0.952

0.704

DMU7

0.884

0.908

0.883

0.884

0.902

0.873

0.900

0.908

0.972

0.959

0.907

0.892

0.922

DMUS8

0.738

0.681

0.678

0.663

0.725

0.797

0.759

0.698

0.724

0.782

0.724

0.697

0.752

DMU9

0.910

0.991

0.947

0.927

0.961

0.969

0.980

0.979

0.930

0.902

0.950

0.947

0.952

DMU10

0.988

0.989

0.993

0.998

0.967

0.990

0.981

0.999

1.000

0.831

0.974

0.987

0.960

DMU11

0.983

0.979

0.981

0.897

0.970

0.860

0.848

0.734

0.657

0.715

0.862

0.962

0.763

DMU12

0.930

0.921

0.905

0.914

0.930

0.917

0.950

0.839

0.848

0.886

0.904

0.920

0.888

DMU13

0.996

0.982

0.996

0.981

0.961

0.912

0.928

0.936

0.929

0.932

0.955

0.983

0.927

DMU14

0.973

0.968

0.962

0.957

0.961

0.955

0.968

0.973

0.988

0.962

0.967

0.964

0.969

DMU15

0.579

0.700

0.461

0.944

0.974

0.993

0.962

0.993

0.666

0.726

0.800

0.732

0.868

DMU16

0.964

0.984

0.986

1.000

1.000

0.994

0.902

0.876

0.964

0.961

0.963

0.987

0.939

DMU17

0.966

0.983

0.987

0.980

0.973

0.949

1.000

0.842

0.818

0.844

0.934

0.978

0.890

DMU18

0.937

0.931

0.938

0.958

0.939

0.976

0.956

0.940

0.948

0.893

0.942

0.940

0.943

DMU19

1.000

0.995

0.992

0.913

0.933

0.917

0.879

0.934

0.811

0.923

0.930

0.966

0.893

DMU20

0.863

0.876

0.872

0.832

0.814

0.885

0.843

0.894

0.947

0.997

0.882

0.851

0.913

DMUZ21

0.996

1.000

1.000

1.000

0.858

0.720

0.739

0.787

0.851

0.872

0.882

0.971

0.794

DMUZ22

0.945

0.902

0.921

0.930

0.995

0.920

0.946

0.932

0.936

0.961

0.939

0.938

0.939

DMUZ23

0.834

0.679

0.539

0.562

0.532

0.517

0.550

0.611

0.637

0.679

0.614

0.629

0.599

AA

0.917

0.923

0.903

0.918

0.920

0.902

0.891

0.871

0.856

0.869

0.897

0.916

0.878
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<X 3-11> 2008~2017'd A7 wl= @A 129 9 4247
DMU 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
DMU1 IRS IRS IRS IRS IRS IRS DRS DRS DRS DRS
DMU2 IRS CRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU3 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU4 IRS CRS DRS IRS IRS DRS DRS DRS DRS DRS
DMU5 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU6 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU7 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMUS8 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU9 DRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU10 IRS IRS IRS IRS DRS DRS DRS DRS IRS DRS
DMU11 DRS DRS DRS IRS IRS IRS IRS IRS IRS IRS
DMUI12 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU13 IRS DRS DRS DRS DRS DRS DRS DRS DRS DRS
DMU14 IRS IRS IRS IRS IRS IRS IRS IRS DRS DRS
DMU15 DRS DRS DRS DRS DRS IRS IRS IRS DRS DRS
DMU16 IRS IRS IRS CRS CRS DRS DRS DRS DRS DRS
DMU17 IRS IRS IRS IRS IRS IRS CRS IRS IRS IRS
DMU18 DRS DRS DRS DRS DRS DRS DRS DRS DRS DRS
DMU19 IRS DRS DRS DRS DRS DRS DRS DRS DRS DRS
DMU20 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU21 IRS CRS CRS CRS DRS DRS DRS DRS DRS DRS
DMU22 IRS IRS IRS IRS DRS IRS IRS IRS IRS IRS
DMU23 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
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<X 3-12> 20083~2017d A7 Fdole #d &84 89

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | A |AWE7]|EH7]

0.690 | 0.687 | 0.789 | 0.754 | 0.783 | 0.846 | 0.741 | 0.867 | 0.809 | 0.714 | 0.768 | 0.741 | 0.796

2=
j 0.903 | 0.900 | 0.904 | 0.899 | 0.904 | 0.942 | 0.900 | 0.970 | 0.901 | 0.898 | 0.912 | 0.902 | 0.922
o

0.770 | 0.770 | 0.872 | 0.841 | 0.867 | 0.898 | 0.827 | 0.893 | 0.896 | 0.802 | 0.844 | 0.824 | 0.863

=]
[==]

=]
Pa

(=]

2008 2009 2010 2201k M S 2R 2014 2015 2016 2017

S5y
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A= T AE/YES FEO SN HE, FRe| Fojo] ARYF E
HERSE AW 714e AA ol B3 Yorl, Fre] Fojo] gashs 54
DRSS AW 71de 2u4Agom, Fre Feo] F7hshHe BHR)E A 7]
Jol 20242 7bg wok, B SYFel Fre Fo] Frlss EHS B
of Eioinl A& Holw Yeg omth AN TR FRI Aol A

= TR o] dATF FAHCR)S AW 7P T (47H)°ﬂ Aslem, f
|=]

FA= <™ 3—7>7Jr <149 3—8>°ﬂ UEHY om, RS ofo] Frtst
= SAMRSS A4 7199l = 201393 2015 o #a4
s7tste EAMRS)S Ad 7199 57 B3t

<¥ 313> A=W RO FEH 9ok Gl a8 AY

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | A | ARk~ | EH7]

CRS 0 0 0 0 0 1 1 1 1l 0 4 0 4

DRS 0 0 1 0 1 7 0 14 1 0 24 2 22

IRS 23 23 22 23 22 15 22 8 21 23 202 | 113 89
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0.834

0.853
0.835

0.851
0.844
0.834

0.982

0.848
0.983

0.848
0.912
0.982

0.820

0.721
0.821
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0.820
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< 3-16> 200831~20173 747149

St
1%

jihd
)

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

AA

=
e
N

ot
iz
N

DMU1

0.692

0.675

0.669

0.708

0.718

0.712

0.725

0.755

0.669

0.690

0.701

0.692

0.710

DMU2

0.684

0.698

0.947

0.788

0.834

1.000

0.808

1.000

0.883

0.734

0.838

0.790

0.885

DMU3

0.685

0.687

0.816

0.744

0.793

0.914

0.727

1.000

0.836

0.744

0.795

0.745

0.844

DMU4

0.681

0.691

0.718

0.703

0.719

0.763

0.692

0.747

0.680

0.683

0.708

0.702

0.713

DMU5

0.692

0.691

0.761

0.726

0.745

0.799

0.679

0.778

0.743

0.708

0.732

0.723

0.741

DMUG6

0.676

0.705

0.847

0.910

0.906

0.891

0.669

1.000

1.000

0.730

0.833

0.809

0.858

DMU7

0.680

0.675

0.843

0.810

0.843

0.988

0.720

1.000

0.992

0.719

0.827

0.770

0.884

DMUS8

0.669

0.659

0.979

0.871

1.000

1.000

0.862

1.000

1.000

0.802

0.884

0.836

0.933

DMU9

0.683

0.659

0.683

0.735

0.728

1.000

0.775

1.000

0.845

0.704

0.781

0.698

0.865

DMU10

0.701

0.698

0.714

0.705

0.711

0.732

0.683

0.748

0.702

0.677

0.707

0.706

0.708

DMU11

0.680

0.675

0.735

0.746

0.783

0.880

0.712

1.000

0.958

0.767

0.794

0.724

0.863

DMU12

0.689

0.688

0.740

0.669

0.669

0.840

0.741

0.821

0.778

0.694

0.733

0.691

0.775

DMU13

0.689

0.683

0.701

0.691

0.698

0.715

0.678

0.715

0.692

0.674

0.694

0.692

0.695

DMU14

0.722

0.702

0.735

0.723

0.751

0.817

0.717

0.838

0.731

0.703

0.744

0.727

0.761

DMU15

0.748

0.735

0.901

0.703

0.691

0.723

0.684

0.682

0.673

0.679

0.722

0.756

0.688

DMU16

0.690

0.711

0.766

0.739

0.757

0.720

0.705

0.669

0.711

0.669

0.714

0.733

0.695

DMU17

0.681

0.677

0.778

0.720

0.754

1.000

1.000

1.000

0.905

0.715

0.823

0.722

0.924

DMU18

0.687

0.671

0.728

0.699

0.709

0.704

0.682

0.750

0.715

0.690

0.704

0.699

0.708

DMU19

0.690

0.698

0.713

0.690

0.686

0.669

0.680

0.738

0.735

0.682

0.698

0.695

0.701

DMU20

0.669

0.663

0.832

0.813

0.878

1.000

0.732

1.000

0.840

0.714

0.814

0.771

0.857

DMUZ21

0.704

0.695

0.741

0.723

0.712

0.776

0.708

0.777

0.720

0.694

0.725

0.715

0.735

DMUZ22

0.712

0.688

0.806

0.818

0.920

0.815

0.740

0.923

0.806

0.764

0.799

0.789

0.810

DMUZ23

0.670

0.671

1.000

0.899

1.000

1.000

0.921

1.000

1.000

0.794

0.896

0.848

0.943

AA

0.690

0.687

0.789

0.754

0.783

0.846

0.741

0.867

0.809

0.714

0.768

0.741

0.796
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<X 3-17> 200831~20173 747149

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

AA

DMU1

0.811

0.793

0.807

0.808

0.805

0.800

0.810

1.000

0.780

0.791

0.821

DMU2

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

DMU3

1.000

1.000

1.000

0.970

0.970

0.984

1.000

1.000

1.000

1.000

0.992

DMU4

0.834

0.827

0.818

0.809

0.807

1.000

0.792

1.000

0.801

0.792

0.848

0.819

0.877

DMU5

0.948

0.936

0.917

0.880

0.874

0.872

0.862

0.882

0.884

0.876

0.893

0.911

0.875

DMUG6

0.956

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.996

0.991

1.000

DMU7

1.000

1.000

1.000

1.000

1.000

1.101

1.000

1.000

1.000

1.000

1.010

1.000

1.020

DMUS

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

DMU9

0.822

0.808

0.809

0.948

0.955

1.000

1.000

1.000

1.000

1.000

0.934

0.868

1.000

DMU10

0.821

0.809

0.807

0.794

0.790

1.000

0.789

1.000

0.788

0.770

0.837

0.804

0.869

DMU11

0.887

0.888

0.884

0.984

0.950

0.994

1.000

1.000

1.000

1.000

0.959

0.919

0.999

DMU12

0.956

0.951

0.897

0.894

0.893

0.916

0.921

0.910

0.984

0.980

0.930

0.918

0.942

DMU13

0.785

0.782

0.781

0.775

0.775

1.000

0.769

1.000

0.774

0.774

0.822

0.780

0.863

DMU14

0.895

0.877

0.869

0.871

0.876

0.893

0.870

1.000

0.840

0.832

0.882

0.878

0.887

DMU15

0.894

0.885

1.000

0.803

0.791

0.795

0.799

0.756

0.758

0.762

0.824

0.875

0.774

DMU16

0.874

0.849

0.848

0.818

0.956

0.803

0.804

0.810

0.808

0.816

0.839

0.869

0.808

DMU17

0.969

0.968

0.967

0.964

0.990

1.000

1.000

1.000

1.000

1.000

0.986

0.972

1.000

DMU18

0.825

0.822

0.824

0.800

0.809

0.799

0.789

0.956

0.804

0.816

0.824

0.816

0.833

DMU19

0.786

0.793

0.791

0.774

0.778

0.780

0.787

1.006

0.805

0.777

0.808

0.784

0.831

DMU20

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.978

0.998

1.000

0.996

DMUZ21

0.818

0.810

0.818

0.811

0.782

1.000

0.783

1.000

0.790

0.784

0.840

0.808

0.871

DMUZ22

0.890

0.896

0.963

0.969

0.992

0.931

0.928

1.000

0.915

0.903

0.939

0.942

0.935

DMUZ23

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

AA

0.903

0.900

0.904

0.899

0.904

0.942

0.900

0.970

0.901

0.898

0.912

0.902

0.922
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<X 3-18> 2008%1~20173 77149

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

AA

DMU1

0.853

0.851

0.829

0.876

0.892

0.890

0.895

0.755

0.858

0.872

0.857

DMU2

0.684

0.698

0.947

0.788

0.834

1.000

0.808

1.000

0.883

0.734

0.838

0.790

DMU3

0.685

0.687

0.816

0.767

0.818

0.929

0.727

1.000

0.836

0.744

0.801

0.755

DMU4

0.817

0.836

0.878

0.869

0.891

0.763

0.874

0.747

0.849

0.862

0.838

0.858

0.819

DMU5

0.730

0.738

0.830

0.825

0.852

0.916

0.788

0.882

0.840

0.808

0.821

0.795

0.847

DMUG6

0.707

0.705

0.847

0.910

0.906

0.891

0.669

1.000

1.000

0.730

0.837

0.815

0.858

DMU7

0.680

0.675

0.843

0.810

0.843

0.897

0.720

1.000

0.992

0.719

0.818

0.770

0.866

DMUS

0.669

0.659

0.979

0.871

1.000

1.000

0.862

1.000

1.000

0.802

0.884

0.836

0.933

DMU9

0.831

0.816

0.844

0.775

0.762

1.000

0.775

1.000

0.845

0.704

0.835

0.806

0.865

DMU10

0.854

0.863

0.885

0.888

0.900

0.732

0.866

0.748

0.891

0.879

0.851

0.878

0.823

DMU11

0.767

0.760

0.831

0.758

0.824

0.885

0.712

1.000

0.958

0.767

0.826

0.788

0.864

DMU12

0.721

0.723

0.825

0.748

0.749

0.917

0.805

0.902

0.791

0.708

0.789

0.753

0.825

DMU13

0.878

0.873

0.898

0.892

0.901

0.715

0.882

0.715

0.894

0.871

0.852

0.888

0.815

DMU14

0.807

0.800

0.846

0.830

0.857

0.915

0.824

0.838

0.870

0.845

0.843

0.828

0.858

DMU15

0.837

0.831

0.901

0.875

0.874

0.909

0.856

0.902

0.888

0.891

0.876

0.863

0.889

DMU16

0.789

0.837

0.903

0.903

0.792

0.897

0.877

0.826

0.880

0.820

0.852

0.845

0.860

DMU17

0.703

0.699

0.805

0.747

0.762

1.000

1.000

1.000

0.905

0.715

0.834

0.743

0.924

DMU18

0.833

0.816

0.883

0.874

0.876

0.881

0.864

0.785

0.889

0.846

0.855

0.857

0.853

DMU19

0.878

0.880

0.901

0.891

0.882

0.858

0.864

0.734

0.913

0.878

0.868

0.887

0.849

DMU20

0.669

0.663

0.832

0.813

0.878

1.000

0.732

1.000

0.840

0.730

0.816

0.771

0.860

DMUZ21

0.861

0.858

0.906

0.891

0.910

0.776

0.904

0.777

0.911

0.885

0.868

0.885

0.851

DMUZ22

0.800

0.768

0.837

0.844

0.927

0.875

0.797

0.923

0.881

0.846

0.850

0.835

0.865

DMUZ23

0.670

0.671

1.000

0.899

1.000

1.000

0.921

1.000

1.000

0.794

0.896

0.848

0.943

AA

0.770

0.770

0.872

0.841

0.867

0.898

0.827

0.893

0.896

0.802

0.844

0.824

0.863
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<¥E 319> 2008 3~2017'd 27| Fdold] #d R o E44dx
DMU 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
DMU1 IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU2 IRS IRS IRS IRS IRS DRS IRS IRS IRS IRS
DMU3 IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU4 IRS IRS IRS IRS IRS DRS IRS DRS IRS IRS
DMU5 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU6 IRS IRS IRS IRS IRS IRS IRS IRS CRS IRS
DMU7 IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMUS8 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU9 IRS IRS IRS IRS IRS DRS IRS DRS IRS IRS
DMU10| IRS IRS IRS IRS IRS DRS IRS DRS IRS IRS
DMU11| IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU12| IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
DMU13| IRS IRS IRS IRS IRS DRS IRS DRS IRS IRS
DMU14| IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU15 IRS IRS DRS IRS IRS DRS IRS IRS IRS IRS
DMU16 IRS IRS IRS IRS DRS IRS IRS IRS IRS IRS
DMU17| 1IRS IRS IRS IRS IRS IRS CRS IRS IRS IRS
DMU18 IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU19 IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU20| IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU21 IRS IRS IRS IRS IRS DRS IRS DRS DRS IRS
DMU22 IRS IRS IRS IRS IRS IRS IRS DRS IRS IRS
DMU23 IRS IRS IRS IRS IRS CRS IRS CRS IRS IRS
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3.3 SFAE °| &% 5 &A

2 AFodAs U 237 AAVIEES] 84S getstr] g8 &EF WU
dd SFAE &83ld B4ttt £4S 9% FAZ=I32 Frontier 4.10]H
SFAell o3l Cobb-Douglas A4+s+E o] &3sled #2443+ tH®. Cobb -Douglas

A F5E AF L AFE AT IS FYstodol shE B R4
=

 gEasrt dEds 9ol AR ZAzke] AEMsE YNFSFE TR
Atk SYNFE HAS, B h@el], FAateln Y1ke FYste] ag4
& B3kt

MZeol )% SFA EEA RAol w4 mPFPATE GE 320> Hesh
Ak FENGTF 1B A4S HU5, Bululeh Belul, ANFAL BF f
o%F 5%l BAHCE Reslon BE JWe JFS vHE Aoz
Bt ©3 71eH NEEA onE

o W w2

rlr
/\
=4
|
[\
—
A4
=2
ol
i)
ol
R
(o
ez
M

18) Coelli T. J., 1996, A Guide to Frontier Version 4.1: a computer program for stochastic
frontier production and cost function estimation. Working Papers, CEPA, University of New
England, Armidale, pp.6-10.
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<¥ 320> SFA Z=AH A3} . W=

Al %% EEA 243
& 0.768 0.085 9.017***
log(2}d <) 0.553 0.046 11.982%**
log(Fvl vl 2} 2] H]) 0.241 0.026 9.413%*
log(AF4+EA) 0.492 0.045 11.059%**
sigma-squared 0.352 1.752 0.201
log likelihood function 154.912
LR test of the one-sided error 29.883

wk Rk w Zb7E G o]5 2 0.1%, 1%, 5%NA AFHES 14E 5 9SS 9N

o
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<¥ 321> "j&o] )3+ SFA A< modeld

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

DMU1

0.845

0.824

0.843

0.845

0.845

0.821

0.858

0.857

0.841

0.870

DMU2

0.828

0.800

0.828

0.799

0.801

0.821

0.728

0.767

0.772

0.735

DMU3

0.843

0.843

0.723

0.791

0.748

0.728

0.654

0.540

0.651

0.761

0.728

0.789

0.667

DMU4

0.726

0.792

0.715

0.760

0.717

0.640

0.673

0.572

0.573

0.510

0.668

0.742

0.594

DMU5S

0.856

0.864

0.856

0.824

0.795

0.744

0.781

0.839

0.856

0.837

0.825

0.839

0.811

DMU6

0.798

0.824

0.767

0.767

0.844

0.856

0.856

0.839

0.841

0.857

0.825

0.800

0.850

DMU7

0.865

0.845

0.798

0.823

0.856

0.823

0.824

0.824

0.823

0.853

0.833

0.837

0.829

DMUS8

0.823

0.824

0.856

0.840

0.841

0.763

0.766

0.826

0.828

0.795

0.816

0.837

0.795

DMU9

0.866

0.859

0.828

0.828

0.828

0.857

0.866

0.845

0.841

0.841

0.846

0.842

0.850

DMU10

0.837

0.784

0.784

0.790

0.754

0.671

0.735

0.743

0.667

0.748

0.751

0.790

0.713

DMU11

0.852

0.852

0.834

0.833

0.862

0.850

0.850

0.868

0.862

0.851

0.851

0.847

0.856

DMUI12

0.853

0.864

0.864

0.851

0.833

0.859

0.862

0.813

0.743

0.812

0.835

0.853

0.818

DMU13

0.801

0.689

0.831

0.831

0.750

0.804

0.830

0.826

0.858

0.845

0.806

0.780

0.832

DMU14

0.841

0.840

0.841

0.824

0.799

0.856

0.789

0.823

0.871

0.853

0.834

0.829

0.838

DMU15

0.846

0.866

0.875

0.859

0.796

0.797

0.797

0.797

0.857

0.827

0.832

0.849

0.815

DMU16

0.660

0.604

0.822

0.779

0.817

0.784

0.711

0.841

0.841

0.856

0.772

0.737

0.807

DMU17

0.840

0.858

0.843

0.829

0.766

0.642

0.756

0.806

0.791

0.693

0.782

0.827

0.738

DMU18

0.798

0.829

0.823

0.825

0.721

0.754

0.792

0.720

0.720

0.795

0.778

0.799

0.756

DMU19

0.824

0.875

0.864

0.821

0.856

0.856

0.854

0.818

0.754

0.818

0.834

0.848

0.820

DMUZ20

0.835

0.878

0.863

0.818

0.817

0.758

0.758

0.805

0.837

0.837

0.821

0.842

0.799

DMUZ21

0.679

0.611

0.541

0.763

0.783

0.799

0.820

0.853

0.819

0.743

0.741

0.675

0.807

DMUZ22

0.548

0.548

0.557

0.603

0.572

0.570

0.569

0.575

0.802

0.802

0.615

0.565

0.664

0.831

0.812

0.832

0.851

0.860

0.832

0.851

0.747

0.837

0.813

0.827

0.837

0.816

0.804

0.799

0.799

0.807

0.794

0.778

0.782

0.780

0.795

0.798

0.794

0.801

0.786
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gejololel o3t SFA E8&A BAH %A RYFHATE E 3-2200 He

ST, FEHsTl Aol e I

o5z 5%l EAROR fojsdon BE (W dFe AL Aow
=] o)

UERS T =3 7ls3 Rlasd oARE

10Md% =5 LRgke] 14717 Bop 222 [, : a=0°lg= 7HE& 7140, ot
A Zle2 HlaeAdS AT & F Aok dHeldel o3k SFA a&4
A= (GE 3-230¢ AYstien

A4k EFELA} t &k
e 3.864 0.061 63.663***
log(2}d <) 0.534 0.159 3.359%*
log(Zvl vl 2} 2eH]) 0.641 0.306 2.097*
log(A4-4+EA) 0.238 0.086 2.757**
sigma-squared 11.439 4.495 2.545%*
log likelihood function 147.17
LR test of the one-sided error 259.6

E A2 o5 01%, 1%, %A ARARE A4 5 dee one
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<®E 323> 4ol tid SFA A TS modeld] &Y F=

DMU 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | A

=
iz
N
ot
e
N

DMUI | 0.780 | 0.682 | 0.654 | 0.904 | 0.969 | 0.960 | 0.913 | 0.906 | 0.653 | 0.847 | 0.827 | 0.798 | 0.856

DMUZ | 0.614 | 0.617 | 0.917 | 0.853 | 0.922 | 0.906 | 0.610 | 0.977 | 0.920 | 0.705 | 0.804 | 0.785 | 0.824

DMU3 | 0.577 | 0.577 | 0.845 | 0.653 | 0.653 | 0.924 | 0.806 | 0.827 | 0.868 | 0.621 | 0.735 | 0.661 | 0.809

DMU4 | 0.894 | 0.833 | 0.903 | 0.958 | 0.787 | 0.972 | 0.829 | 0.886 | 0.968 | 0.727 | 0.876 | 0.875 | 0.877

DMU5 | 0.677 | 0.654 | 0.882 | 0.820 | 0.886 | 0.843 | 0.625 | 0.986 | 0.901 | 0.671 | 0.795 | 0.784 | 0.805

DMU6 | 0.582 | 0.655 | 0.821 | 0.766 | 0.893 | 0.986 | 0.776 | 0.883 | 0.905 | 0.645 | 0.791 | 0.743 | 0.839

DMU7 | 0.838 | 0.837 | 0.964 | 0.965 | 0.803 | 0.887 | 0.780 | 0.987 | 0.965 | 0.829 | 0.885 | 0.881 | 0.890

DMU8 | 0.895 | 0.900 | 0.976 | 0.960 | 0.896 | 0.715 | 0.734 | 0.897 | 0.983 | 0.836 | 0.879 | 0.925 | 0.833

DMU9 | 0.794 | 0.740 | 0.911 | 0.847 | 0.911 | 0.896 | 0.794 | 0.917 | 0.990 | 0.849 | 0.865 | 0.841 | 0.890

DMUIO | 0.583 | 0.548 | 0.863 | 0.753 | 0.876 | 0.852 | 0.552 | 0.984 | 0.902 | 0.607 | 0.752 | 0.725 | 0.780

DMUI1 | 0.686 | 0.570 | 0.902 | 0.830 | 0.914 | 0.906 | 0.733 | 0.901 | 0.905 | 0.744 | 0.809 | 0.781 | 0.838

DMUI2 | 0.554 | 0.721 | 0.872 | 0.696 | 0.749 | 0.834 | 0.783 | 0.888 | 0.892 | 0.563 | 0.755 | 0.718 | 0.792

DMUI13 | 0.745 | 0.605 | 0.906 | 0.976 | 0.885 | 0.977 | 0.802 | 1.000 | 0.984 | 0.918 | 0.880 | 0.823 | 0.936

DMUI4 | 0.617 | 0.555 | 0.822 | 0.826 | 0.881 | 0.960 | 0.665 | 0.954 | 0.882 | 0.712 | 0.787 | 0.740 | 0.834

DMUI5 | 0.908 | 0.841 | 0.873 | 0.977 | 0.812 | 0.999 | 0.908 | 0.999 | 0.812 | 0.844 | 0.897 | 0.882 | 0.912

DMUI6 | 0.629 | 0.616 | 0.838 | 0.708 | 0.909 | 0.906 | 0.790 | 0.998 | 0.912 | 0.643 | 0.795 | 0.740 | 0.850

DMU17 | 0.521 | 0.561 | 0.885 | 0.835 | 0.889 | 0.786 | 0.654 | 0.995 | 0.932 | 0.660 | 0.772 | 0.738 | 0.806

DMUIS8 | 0.523 | 0.524 | 0.872 | 0.814 | 0.875 | 0.862 | 0.712 | 0.967 | 0.886 | 0.764 | 0.780 | 0.721 | 0.838

DMUI9 | 0.690 | 0.735 | 0.978 | 0.897 | 0.976 | 0.990 | 0.844 | 1.000 | 0.738 | 0.787 | 0.863 | 0.855 | 0.872

DMU20 | 0.675 | 0.533 | 0.899 | 0.822 | 0.879 | 0.889 | 0.726 | 0.853 | 0.890 | 0.633 | 0.780 | 0.762 | 0.798

DMUZ21 | 0.656 | 0.683 | 0.729 | 0.809 | 0.736 | 0.978 | 0.769 | 0.963 | 0.888 | 0.590 | 0.780 | 0.723 | 0.838

DMUZ22 | 0.674 | 0.674 | 0.952 | 0.913 | 0.843 | 0.896 | 0.758 | 0.762 | 0.797 | 0.856 | 0.812 | 0.811 | 0.814

DMUZ23 | 0.616 | 0.798 | 0.831 | 0.827 | 0.908 | 0.976 | 0.915 | 0.653 | 0.910 | 0.653 | 0.809 | 0.796 | 0.822

e | 0.684 | 0.672 | 0.874 | 0.844 | 0.863 | 0.909 | 0.760 | 0.921 | 0.891 | 0.726 | 0.814 | 0.787 | 0.841
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mlZH 3 gJoloe] Ut SFA T84S AT Z Hlwd AFE=CE 3-24>9
Agstgtt. mEl SFAS] 749 2008 0.4030]4 2013 0.837=2 Z7istthr}
20143 05062 ZZ o7 ZrAaslt) 2015 0.8730.2 Z7bekAwk thA] 20174
04630 = =LA ZHASHTE o] ¥kl FFole] SFAS 79 2008 0.908< A
20133 0.8822 Zr4stdtrt 2017:@ 0.9022 ©hAl E71skdth =3 m& 9 SFA
o] 7% Fuly] &8&Ao] 066562 A7) 0.532HT Egkou, dole] SFAQ
A7) 09062 Fwkr] 0.890X.th =A Jelth AA 2l a8 FA

A%
2 39>, <28 3-1000 Wl Ec

L —
|

<3¥ 3-24> SFA 5849 dxdE Hlu

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | A | M¥k7] | F4H7]

o xoﬂ

HSFA 0.804 | 0.799 | 0.799 | 0.807 | 0.794 | 0.778 | 0.782| 0.780|0.795 | 0.798 | 0.794 | 0.801 | 0.786
ol

SFA 0.684 | 0.672 | 0.874 | 0.844 | 0.863 | 0.909 | 0.760 | 0.921 | 0.891 | 0.726 | 0.814 | 0.787 | 0.841
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0.B50
0.840
0.8B30
0.820
0.810

0.800
0.790
0.780
0.7

0.760
0.750

OHE% sFa FUO0[2 sFA

=]

nHH aFTE| a7

<% 3-10> Z} SFA E843 7|7HE FA| vw

230 AA7IHdES Ads, AL E Ve E ARV 2 719H =T
22 714& FE3te] SFAol 93 &84& ulwslth vlE SFAY] 9% &
A0 sl miEAH FAL 71Ee] A ARV 2 710l 05828 =t F}
719l E&A 056180 AiHo R &okon AYs J|FoME FRI} 2
7190] 05772 FE7F £ 7199 &84 05675t JiH oz =gkt

o
T
&)
T

Fdele] SFAo] o3k &4 s, mEda TAY 71Ee] A TR
714ol 0.9098 27t A2 7]%‘4 FEA 0889KT ApFog =9rom, A
A NFAME F27F 2 7190] 090602 FR7F 28 719 &84 0.892
Bt dojzoz =t
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<X 3-25> 7|4+ EYE SFA

o) &9 SFA %4 jo¢] SFA

w2714 0.814 0.808
g 71

=271 0.775 0.820

w2714 0.793 0.803
U5 71

=271 0.794 0.825

w2714 0.814 0.808
FA 72

=271 0.775 0.820
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3.4 Malmquist productivity indexE o] &3 &84 W3EA

341 vied &AdE "ZE&A HEY

& e 84 Wkl tis] 2008 dF-E 2017d7kA] B4 AdE A st
o (& 3-26>o AHEsgon, /19¥ BAAAE (F 3-28), <FE 329, <&
3-30>¢] Aelstgth. MPIS =w 200841~2009d 1.067= 2008 Hlsl 2009
of WjE #H FLAo] ZUHEFIAA T 20099 RE 20139 7kAe] MPIE 1 vl
To g o] 7|zbEe AeAo] AaF Ao Z Uehgth 20139-2014W o= 1.259
2 MPIZ} Z7FHAITE 20143-~20151 0= 1m|vto g zhastdon, olF 2015
d~20173 717tel= ThA 1o o ® G840 713 A E YEhyth <19
3-11>& 2@ TCI7} MPI9F A7} 2o} a8A =719 7t d9e & &
ARG T <TF 3-12>9) o] mEA WS tis] dWtr] B $4kr] o] MPI

7 H Fe ¢ S ANk

<X 3-26> 2008 ~2017d "|=H #AH E8A WHIHEA QoF

08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 | A | M¥7] | FRE7]

MPI | 1.067 | 0.977 | 0.994 | 0.979 | 0.994 | 1.259 | 0.929 | 1.127 | 1.037 | 1.040 | 1.002 | 1.088

vjZ4 | TECI | 0.844 | 1.090 | 1.025 | 1.116 | 0.980 | 0.960 | 1.053 | 1.097 | 0.989 | 1.017 | 1.011 | 1.025

TCl | 1.275 | 0.901 | 0.969 | 0.881 | 1.013 | 1.311 | 0.879 | 1.029 | 1.046 | 1.034 | 1.008 | 1.066
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<19 3-11> "= Y F8A Wi Axy F4

rd

11 NN\ A/
1.08
1.06
104

1.02

=

098

0.96

0e4

<19 312> W& #d 584 W3 /)70 FA)

237 AA7IAS Ady, A, e VEer R & J1dH R
2 719E TR e <& 32700 At MEd G FARE Vo w
2 5&4duste] A MPle #=27F &2 7ol 10772 =271 & 7199
10072 Aoz wgrom, Ads 7EoAe F27F 22 7ol 1.071=
TEZF & 7199 &4 101280 HJido® E9th
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) Ed 3 Fast 7)E A TClE FR27F 2& 71¢e] 1.0642 727 2 7
o] 1.006ETH FiAoz Egtow, AAds JEdAe FERIE ZAS 7]gel
10588 TR/ 2 7199 &84 10128t Ajzos =9th TECE 7=
2o 7ol 1.0252 FE7F £ 719 1.010RT Aoz Egton, s
1z ME FRIF AL 7ol 1.028 FRI7F & 7199 &84 10128t} 4
o2 9kt

<E 327> /1R FgA W vm: o2 e

W& A7) E
71 T
TECI TCI MPI
w&714 1.025 1.064 1.077
WE 7%
&4 1.010 1.006 1.007
=& 1.022 1.058 1.071
A 71
&4 1.012 1.012 1.012
w71 1.025 1.064 1.077
FAA 71E
2714 1.010 1.006 1.007
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< 3-28> w|& #AH 20089 ~2017d &84 WHIEA: MPI

08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 | A A | Ault7] | Ful7]
DMUI | 0.875 | 0976 | 1.142 | 1.046 | 0.965 | 1.292 | 0.845 | 0.996 | 1.132 | 1.030 | 1.000 | 1.066
DMU2 | 1.084 | 0.904 | 0.877 | 1.104 | 0.974 | 0.857 | 0.925 | 1.102 | 1.215 | 1.005 | 0.989 | 1.025
DMU3 | 1.070 | 0.723 | 1.065 | 0.879 | 1.042 | 1.045 | 0.517 | 1.679 | 1.104 | 1.014 | 0.956 | 1.086
DMU4 | 1.099 | 0.909 | 0.955 | 1.090 | 0.809 | 0.837 | 0.925 | 0.916 | 0.921 | 0.940 | 0.973 | 0.900
DMU5 | 1.079 | 0.960 | 0.959 | 0.741 | 0.935 | 1.133 | 1.147 | 1.192 | 0.781 | 0.992 | 0.935 | 1.063
DMU6 | 1.173 | 0970 | 0.924 | 1.198 | 1.109 | 0.900 | 0.952 | 1.092 | 1.156 | 1.053 | 1.075 | 1.025
DMU7 | 0.901 | 0.878 | 1.019 | 1.141 | 0.936 | 0.962 | 1.022 | 1.017 | 1.025 | 0.989 | 0.975 | 1.006
DMUS8 | 1.085 | 0.930 | 0.899 | 1.046 | 0.958 | 1.110 | 1.003 | 1.356 | 0.706 | 1.011 | 0.984 | 1.044
DMU9 | 0.920 | 0.819 | 0.969 | 1.002 | 1.093 | 1.036 | 0.904 | 0.869 | 1.106 | 0.969 | 0.961 | 0.979
DMUI0 | 0.941 | 0.868 | 0.938 | 0.889 | 0.733 | 1.362 | 1.035 | 0.821 | 1.379 | 0.996 | 0.874 | 1.149
DMUII | 0.887 | 1.128 | 1.065 | 1.108 | 0.835 | 1.053 | 1.044 | 0.887 | 1.073 | 1.009 | 1.005 | 1.014
DMUI12 | 1.241 | 1.030 | 0.804 | 1.020 | 1.153 | 5.715 | 0.134 | 0.807 | 1.181 | 1.454 | 1.050 | 1.959
DMUI13 | 0.816 | 1.604 | 1.125 | 0.966 | 0.750 | 1.175 | 0.961 | 0.977 | 1.121 | 1.055 | 1.052 | 1.059
DMUI14 | 1.068 | 0.928 | 0.809 | 0.994 | 1.400 | 0.801 | 1.076 | 1.253 | 0.835 | 1.018 | 1.040 | 0.991
DMUI5 | 1.175 | 0.904 | 1.086 | 0.755 | 1.129 | 1.015 | 0.952 | 0.919 | 1.035 | 0.997 | 1.010 | 0.980
DMUI6 | 0.981 | 1.537 | 1.164 | 0.938 | 0.847 | 1.045 | 1.330 | 1.019 | 1.047 | 1.101 | 1.093 | 1.110
DMU17 | 1.531 | 0.748 | 1.158 | 0.656 | 0.572 | 1.457 | 1.136 | 1.556 | 0.636 | 1.050 | 0.933 | 1.196
DMUI8 | 1.171 | 0.835 | 1.017 | 0.961 | 0.901 | 0.948 | 0.937 | 0.921 | 1.250 | 0.993 | 0.977 | 1.014
DMUI9 | 1.430 | 0.791 | 0.795 | 1.021 | 1.134 | 0.886 | 0.856 | 0.918 | 1.077 | 0.990 | 1.034 | 0.934
DMU20 | 1.512 | 0.819 | 0.674 | 1.053 | 1.160 | 0.995 | 0.978 | 1.154 | 1.144 | 1.054 | 1.044 | 1.068
DMU21 | 0.637 | 0.874 | 1.914 | 1.094 | 1.605 | 1.108 | 1.032 | 0.902 | 0.929 | 1.122 | 1.225 | 0.993
DMU22 | 0.873 | 1.206 | 0.296 | 0.847 | 0.985 | 1.184 | 0.914 | 2.596 | 1.090 | 1.110 | 0.841 | 1.446
DMU23 | 0.994 | 1.122 | 1.216 | 0.972 | 0.844 | 1.040 | 0.754 | 0.963 | 0.906 | 0.979 | 1.029 | 0.916
A 1.067 | 0.977 | 0.994 | 0.979 | 0.994 | 1.259 | 0.929 | 1.127 | 1.037 | 1.040 | 1.002 | 1.088
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< 3-29> W& #H 20089 ~2017d &84 WHIEY: TECI

08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 A Rk | Fhk7]
DMU1 | 0.726 | 1.027 | 1.200 | 1.261 | 0.948 | 1.055 | 1.000 | 0.968 | 1.033 1.024 1.032 1.014
DMUZ2 | 0.955 | 0.981 | 0.925 | 1.375 | 0.934 | 0.767 | 1.042 | 1.057 | 1.312 1.039 1.034 1.045
DMU3 | 0.925 | 0.680 | 1.223 | 1.066 | 0.997 | 0.855 | 0.610 | 1.590 | 1.050 | 0.999 0.978 1.026
DMU4 | 0.835 | 1.088 | 1.009 | 1.172 | 0.796 | 0.813 | 0.956 | 0.864 | 0.851 | 0.931 0.980 0.871
DMU5 | 0.765 | 1.107 | 1.040 | 0.847 | 0.905 | 1.154 | 1.289 | 1.000 | 0.845 | 0.994 0.933 1.072
DMU6 1.024 | 0.900 | 1.061 | 1.504 | 1.054 | 0.843 | 1.029 | 0.994 | 1.126 1.060 1.109 0.998
DMU7 | 0.808 | 0.888 | 1.144 | 1.288 | 0.883 | 0.915 | 1.140 | 0.924 | 0.976 | 0.996 1.002 0.989
DMU8 | 0.822 | 1.096 | 0.959 | 1.148 | 0.914 | 0.921 | 1.201 | 1.253 | 0.757 | 1.008 0.988 1.033
DMU9 | 0.817 | 0.907 | 1.014 | 1.267 | 1.052 | 0.971 | 1.030 | 0.799 | 1.079 | 0.993 1.011 0.970
DMUI10 | 0.618 | 1.122 | 0.942 | 0.998 | 0.734 | 1.399 | 1.005 | 0.887 | 1.255 | 0.995 0.883 1.136
DMU11 | 0.668 | 1.467 | 0.970 | 1.088 | 0.970 | 1.031 | 1.000 | 1.000 | 1.000 1.022 1.033 1.008
DMU12 | 0.863 | 1.293 | 0.820 | 1.040 | 1.173 | 1.000 | 0.885 | 0.852 | 1.094 1.002 1.038 0.958
DMU13 | 0.724 | 1.489 | 1.292 | 1.017 | 0.867 | 1.086 | 1.063 | 0.988 | 1.013 1.060 1.078 1.037
DMU14 | 0.752 | 1.121 | 0.813 | 1.204 | 1.355 | 0.770 | 1.177 | 1.104 | 0.804 1.011 1.049 0.964
DMU15 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.788 | 1.269 | 0.901 | 0.994 | 0.995 1.000 0.988
DMU16 | 0.700 | 1.715 | 1.273 | 1.008 | 0.885 | 0.915 | 1.435 | 0.970 | 1.011 1.101 1.116 1.083
DMU17 | 1.105 | 0.978 | 1.023 | 0.831 | 0.539 | 1.288 | 1.185 | 1.456 | 0.702 1.012 0.895 1.158
DMU18 | 1.035 | 0.907 | 1.086 | 1.128 | 0.889 | 0.914 | 0.991 | 0.870 | 1.138 | 0.995 1.009 0.978
DMU19 | 1.047 | 0.963 | 0.856 | 1.156 | 1.049 | 0.872 | 0.866 | 0.922 | 0.973 | 0.967 1.014 0.908
DMU20 | 1.000 | 1.000 | 0.702 | 1.069 | 1.192 | 0.743 | 1.072 | 1.262 | 1.063 1.011 0.993 1.035
DMU21 | 0.437 | 1.077 | 1.871 | 1.272 | 1.415 | 0.855 | 1.095 | 0.915 | 0.857 1.088 1.214 0.930
DMU22 | 1.000 | 1.000 | 0.345 | 0.922 | 0.985 | 1.145 | 1.013 | 2.652 | 0.974 1.115 0.850 1.446
DMU23 | 0.788 | 1.270 | 1.000 | 1.000 | 1.000 | 0.982 | 0.869 | 0.996 | 0.843 | 0.972 1.011 0.923
A 0.844 | 1.090 | 1.025 | 1.116 | 0.980 | 0.960 | 1.053 | 1.097 | 0.989 1.017 1.011 1.025
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<E 3-30> W& #H 20089 ~2017d &84 WHIEA: TCI

08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 A Rk | k7]
DMU1 1.205 | 0.950 | 0.951 | 0.829 | 1.018 | 1.225 | 0.845 | 1.029 | 1.095 1.016 0.991 1.048
DMU2 1.136 | 0.921 | 0.948 | 0.803 | 1.043 | 1.117 | 0.887 | 1.043 | 0.926 | 0.980 0.970 0.993
DMU3 1.157 | 1.063 | 0.871 | 0.825 | 1.045 | 1.223 | 0.848 | 1.056 | 1.052 1.016 0.992 1.045
DMU4 1.315 | 0.836 | 0.947 | 0.930 | 1.017 | 1.030 | 0.968 | 1.061 | 1.083 1.021 1.009 1.035
DMU5S 1.411 | 0.867 | 0.922 | 0.875 | 1.033 | 0.983 | 0.890 | 1.192 | 0.925 1.011 1.022 0.997
DMU6 1.145 | 1.078 | 0.871 | 0.797 | 1.053 | 1.068 | 0.926 | 1.099 | 1.026 1.007 0.989 1.029
DMU7 1.116 | 0.988 | 0.891 | 0.886 | 1.060 | 1.052 | 0.897 | 1.100 | 1.050 1.004 0.988 1.025
DMUS8 1.321 | 0.849 | 0.938 | 0.911 | 1.047 | 1.205 | 0.835 | 1.082 | 0.934 1.014 1.013 1.014
DMU9 1.126 | 0.904 | 0.956 | 0.791 | 1.039 | 1.067 | 0.877 | 1.087 | 1.025 | 0.986 0.963 1.014
DMU10 | 1.523 | 0.774 | 0.996 | 0.891 | 1.000 | 0.974 | 1.029 | 0.927 | 1.099 1.023 1.037 1.007
DMU11 | 1.327 | 0.769 | 1.098 | 1.018 | 0.860 | 1.022 | 1.044 | 0.887 | 1.073 1.011 1.015 1.006
DMU12 | 1.437 | 0.797 | 0.981 | 0.981 | 0.983 | 5.715 | 0.151 | 0.947 | 1.080 1.452 1.036 1.973
DMU13 | 1.127 | 1.078 | 0.871 | 0.949 | 0.866 | 1.082 | 0.904 | 0.989 | 1.107 | 0.997 0.978 1.021
DMU14 | 1421 | 0.828 | 0.995 | 0.825 | 1.033 | 1.040 | 0.915 | 1.135 | 1.038 1.026 1.021 1.032
DMU15 | 1.175 | 0.904 | 1.086 | 0.755 | 1.129 | 1.287 | 0.750 | 1.020 | 1.040 1.016 1.010 1.025
DMU16 | 1.401 | 0.896 | 0.914 | 0.930 | 0.957 | 1.142 | 0.927 | 1.050 | 1.036 1.028 1.020 1.039
DMU17 | 1.385 | 0.765 | 1.132 | 0.790 | 1.062 | 1.131 | 0.959 | 1.069 | 0.906 1.022 1.027 1.016
DMU18 | 1.132 | 0.921 | 0.937 | 0.851 | 1.014 | 1.037 | 0.946 | 1.059 | 1.098 | 0.999 0.971 1.035
DMU19 | 1.365 | 0.822 | 0.928 | 0.883 | 1.081 | 1.016 | 0.989 | 0.996 | 1.107 | 1.021 1.016 1.027
DMU20 | 1.512 | 0.819 | 0.959 | 0.985 | 0.973 | 1.338 | 0.913 | 0.914 | 1.076 1.054 1.050 1.060
DMU21 | 1.456 | 0.812 | 1.023 | 0.860 | 1.134 | 1.296 | 0.943 | 0.986 | 1.084 1.066 1.057 1.077
DMU22 | 0.873 | 1.206 | 0.856 | 0.919 | 1.000 | 1.035 | 0.903 | 0.979 | 1.119 | 0.988 0.971 1.009
DMU23 | 1.262 | 0.884 | 1.216 | 0.972 | 0.844 | 1.059 | 0.868 | 0.967 | 1.075 1.016 1.035 0.992
A 1.275 | 0.901 | 0.969 | 0.881 | 1.013 | 1.311 | 0.879 | 1.029 | 1.046 1.034 1.008 1.066
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08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 | A | M¥k7] | &4k7)

MPI | 0.943 | 1.503 | 1.402 | 1.251 | 1.302 | 1.169 | 1.462 | 1.312 | 1.387 | 1.303 | 1.280 | 1.332

sk
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<¥ 3-32> 7|GFEE &4 W3 va: ggo)9
dole) 7%
7% TR
TECI TCI MPI
o7 1.126 1.286 1.312
Wz 7%
=o7Y 1.190 1.344 1.296
o7 1.119 1.294 1.320
A% 7%
=o7Y 1.197 1.337 1.288
o7 1.126 1.286 1.312
Ak 7%
=o7Y 1.190 1.344 1.296
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<E 3-33> FHold A 2008 ~20173 &L WHIEY: MPI

08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 | A=A Rk | k7]
DMU1 | 0.537 | 0.857 | 0.936 | 0.949 | 0.892 | 1.069 | 1.483 | 1.265 | 2.256 | 1.138 0.834 1.518
DMU2 1.011 | 2.018 | 1.680 | 1.446 | 0.929 | 0.949 | 2.737 | 1.707 | 1.481 | 1.551 1.417 1.718
DMU3 | 0.883 | 1.187 | 2.230 | 1.000 | 1.068 | 1.401 | 2.072 | 1.736 | 1.296 | 1.430 1.273 1.626
DMU4 | 0.859 | 0.933 | 1.777 | 1.254 | 0.940 | 0.831 | 2.968 | 0.984 | 1.442 | 1.332 1.153 1.556
DMU5 | 0.744 | 2.992 | 0.939 | 0.968 | 0.983 | 0.960 | 0.852 | 1.438 | 1.257 | 1.237 1.325 1.127
DMU6 | 0.796 | 1.264 | 1.664 | 1.987 | 1.407 | 1.247 | 0.986 | 1.498 | 0.839 | 1.299 1.424 1.142
DMU7 | 0.945 | 1.436 | 1.912 | 0.955 | 1.442 | 0.832 | 1.670 | 1.483 | 1.463 | 1.349 1.338 1.362
DMU8 | 0.998 | 0.818 | 1.672 | 0.989 | 1.927 | 2.868 | 0.999 | 0.974 | 2.342 | 1.510 1.281 1.796
DMU9 | 0.715 | 1.683 | 0.913 | 1.451 | 1.720 | 0.870 | 1.088 | 1.404 | 1.633 | 1.275 1.296 1.249
DMUI0 | 0.761 | 2.725 | 1.963 | 1.762 | 0.954 | 1.202 | 1.202 | 0.893 | 0.801 | 1.362 1.633 1.024
DMUI11 | 0.742 | 1.493 | 0.970 | 1.445 | 0.846 | 0.913 | 1.964 | 1.113 | 0.924 | 1.156 1.099 1.228
DMUI12 | 0.790 | 1.675 | 1.474 | 0.948 | 0.902 | 0.928 | 1.455 | 1.459 | 2.229 | 1.318 1.158 1.518
DMUI3 | 0.794 | 0.931 | 1.075 | 2.014 | 1.452 | 0.928 | 0.994 | 0.957 | 1.712 | 1.206 1.253 1.148
DMU14 | 0.360 | 2.905 | 0.977 | 1.251 | 2.084 | 0.958 | 2.804 | 1.433 | 0.837 | 1.512 1.515 1.508
DMU15 | 0.773 | 0.968 | 1.076 | 0.814 | 2.303 | 1.424 | 1.441 | 0.948 | 0.947 | 1.188 1.187 1.190
DMUI6 | 1.060 | 0.912 | 1.633 | 2.724 | 2.067 | 1.256 | 0.952 | 1.451 | 1.278 | 1.481 1.679 1.234
DMU17 | 2.074 | 2.317 | 1.053 | 1.095 | 0.941 | 1.002 | 0.929 | 1.239 | 0.911 | 1.285 1.496 1.020
DMUI8 | 0.924 | 0.831 | 1.765 | 0.937 | 1.000 | 1.293 | 1.139 | 1.442 | 1.489 | 1.202 1.091 1.341
DMU19 | 0922 | 0.956 | 1.652 | 1.412 | 1.714 | 0.802 | 0.985 | 1.230 | 2.240 | 1.324 1.331 1.314
DMU20 | 1.486 | 0.992 | 0.946 | 0.953 | 0.986 | 1.292 | 1.772 | 1.446 | 0.832 | 1.189 1.073 1.335
DMU21 | 0.978 | 1.665 | 0.967 | 0.707 | 0.826 | 1.202 | 0.984 | 1.455 | 1.261 | 1.116 1.029 1.225
DMU22 | 0.866 | 0.948 | 1.207 | 0.738 | 1.952 | 0.873 | 0.924 | 1.628 | 1.420 | 1.173 1.142 1.211
DMU23 | 1.661 | 2.060 | 1.759 | 0.986 | 0.621 | 1.789 | 1.224 | 0.990 | 1.002 | 1.344 1.418 1.251
A 0.943 | 1.503 | 1.402 | 1.251 | 1.302 | 1.169 | 1.462 | 1.312 | 1.387 | 1.303 1.280 1.332
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<¥ 3-34> Jgold #H 2008 ~2017d E&A WHIEA: TECT

08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 | A | H¥t7] | T4

DMUL | 0.686 | 0.865 | 1.667 | 0.717 | 0.731 | 3.809 | 0.934 | 0.987 | 2.290 | 1.409 | 0.933 | 2.005

DMU2 | 1.327 | 0.793 | 1.269 | 0.744 | 0.855 | 0.601 | 1.132 | 1.560 | 1.973 | 1.139 | 0.998 | 1.316

DMU3 | 1.291 | 0.731 | 0.734 | 0.500 | 0.567 | 1.591 | 0.849 | 1.623 | 0.981 | 0.985 | 0.765 | 1.261

DMU4 | 1.063 | 0.643 | 1.493 | 0.772 | 0.793 | 1.395 | 0.582 | 1.174 | 1.721 | 1.071 | 0.953 | 1.218

DMU5 | 0.865 | 1.275 | 1.637 | 0.583 | 0.760 | 0.684 | 2.683 | 0.538 | 1.292 | 1.146 | 1.024 | 1.299

DMU6 | 0.915 | 0.765 | 1.071 | 0.795 | 1.258 | 1.000 | 0.770 | 1.099 | 1.182 | 0.984 | 0.961 | 1.013

DMU7 | 1.437 | 0.703 | 1.741 | 0.692 | 0.836 | 1.360 | 0.711 | 1.065 | 1.625 | 1.130 | 1.082 | 1.190

DMU8 | 1462 | 0.741 | 1315 | 0.630 | 0.913 | 1.767 | 1.064 | 1.340 | 1.458 | 1.188 | 1.012 | 1.407

DMU9 | 1.000 | 0.723 | 1.498 | 0.577 | 1.024 | 1.468 | 0.618 | 0.891 | 2.228 | 1.114 | 0.964 | 1.301

DMU10 | 0.667 | 0.814 | 1.747 | 0.639 | 0.743 | 0.890 | 3.097 | 0.844 | 1.305 | 1.194 | 0.922 | 1.534

DMU11 | 0.402 | 0.926 | 0.839 | 0.672 | 0.710 | 2.378 | 0.865 | 1.317 | 2.183 | 1.143 | 0.710 | 1.685

DMUI12 | 0.843 | 0.943 | 0.787 | 0.517 | 1.879 | 2.608 | 0.542 | 0.985 | 0.935 | 1.115 | 0.994 | 1.267

DMU13 | 0.681 | 0.650 | 1.679 | 1.258 | 0.650 | 2.118 | 0.635 | 1.229 | 2.356 | 1.251 | 0.984 | 1.584

DMU14 | 0.404 | 0.749 | 1.574 | 0.749 | 1.224 | 0.625 | 1.152 | 0.955 | 1.221 | 0.961 | 0.940 | 0.988

DMUI5 | 0.959 | 0.749 | 1.780 | 0.822 | 0.887 | 1167 | 0.745 | 0.867 | 2.307 | 1.143 | 1.039 | 1.272

DMU16 | 0.940 | 3.366 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.256 | 1.461 | 1.000

DMU17 | 2.327 | 0.716 | 1.396 | 0.763 | 0.858 | 0.750 | 1.591 | 1.680 | 0.644 | 1.192 | 1.212 | 1.166

DMU18 | 1.536 | 0.685 | 1.381 | 0.630 | 0.732 | 1.209 | 1.122 | 0.865 | 1.939 | 1.122 | 0.993 | 1.284

DMU19 | 1.813 | 0.740 | 1.268 | 0.489 | 0.976 | 1.246 | 0.538 | 0.803 | 1.880 | 1.084 | 1.057 | 1.117

DMU20 | 1.367 | 1.000 | 1.000 | 0.743 | 1.639 | 0.848 | 0.976 | 0.959 | 1.357 | 1.099 | 1.150 | 1.035

DMU21 | 0.984 | 1.851 | 1.559 | 0.818 | 3.334 | 0.577 | 0.864 | 0.951 | 1.074 | 1.335 | 1.709 | 0.866

DMU22 | 1.000 | 1.000 | 0.722 | 0.754 | 0.921 | 1.493 | 0.876 | 1.384 | 2.697 | 1.205 | 0.880 | 1.613

DMU23 | 1.101 | 0.773 | 1.294 | 0.844 | 0.903 | 3.427 | 1.870 | 1.132 | 1.288 | 1.403 | 0.983 | 1.929

A 1.090 | 0.965 | 1.324 | 0.726 | 1.052 | 1479 | 1.096 | 1.098 | 1.606 | 1.160 | 1.031 | 1.320
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< 3-35> FHold A 2008 ~20173 &84 WHIEA: TCI

08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | 15~16 | 16~17 | A=A Rk | k7]
DMU1 | 0978 | 1.130 | 1.650 | 0.975 | 1.681 | 1.281 | 1.769 | 0.976 | 1.246 | 1.299 1.283 1.318
DMU2 | 0.976 | 1.684 | 1.536 | 0.966 | 1.788 | 0.925 | 0.907 | 1.453 | 1.244 | 1.275 1.390 1.132
DMU3 | 0.968 | 0.911 | 1.687 | 2.000 | 1.953 | 1.252 | 1.613 | 1.453 | 1.302 | 1.460 1.504 1.405
DMU4 | 0.981 | 0.953 | 1.520 | 3.367 | 1.944 | 1.237 | 0.910 | 1.497 | 1.257 | 1.518 1.753 1.225
DMU5 | 0.986 | 1.839 | 0.951 | 0.969 | 0.908 | 1.233 | 1.859 | 1.814 | 0.940 | 1.278 1.131 1.462
DMU6 | 0.969 | 1.872 | 1.620 | 0.950 | 1.913 | 1.247 | 0.905 | 1.453 | 1.287 | 1.357 1.465 1.223
DMU7 | 0.966 | 0.943 | 1.524 | 0.995 | 1.726 | 1.244 | 0.916 | 0.945 | 1.285 | 1.172 1.231 1.098
DMU8 | 0.982 | 1.569 | 1.511 | 1.000 | 0.909 | 1.335 | 1.665 | 1.653 | 1.235 | 1.317 1.194 1.472
DMU9 | 0.971 | 1.537 | 1.543 | 0.951 | 1.680 | 0.925 | 1.998 | 1.454 | 1.284 | 1.372 1.337 1.415
DMUI0 | 1.142 | 0.981 | 1.551 | 0.976 | 0.909 | 0.923 | 1.586 | 1.466 | 1.230 | 1.196 1.112 1.301
DMUI1 | 1.099 | 0.993 | 1.679 | 3.063 | 0.928 | 1.216 | 1.585 | 1.465 | 1.240 | 1.474 1.552 1.376
DMUI2 | 0.994 | 1.081 | 1.603 | 1.000 | 0.914 | 1.259 | 0.840 | 1.466 | 1.245 | 1.156 1.118 1.202
DMUI3 | 0973 | 1.896 | 1.640 | 1.601 | 0.909 | 1.249 | 0.903 | 1.453 | 1.302 | 1.325 1.404 1.227
DMUI14 | 0.989 | 1.648 | 0.956 | 0.964 | 1.703 | 1.253 | 0.904 | 1.453 | 1.276 | 1.238 1.252 1.222
DMUI5 | 0.981 | 1.510 | 1.604 | 0.913 | 0.960 | 1.363 | 1.274 | 0.963 | 1.237 | 1.200 1.193 1.209
DMUI6 | 1.127 | 1.580 | 1.633 | 0.972 | 0.907 | 1.256 | 1.452 | 1.451 | 1.278 | 1.295 1.244 1.359
DMU17 | 0.989 | 0.903 | 1.754 | 1.434 | 0.944 | 1.276 | 1.102 | 1.738 | 0.937 | 1.231 1.205 1.263
DMUI8 | 0.973 | 1.781 | 1.554 | 0.944 | 0.960 | 0.924 | 0.902 | 1.511 | 1.252 | 1.200 1.242 1.147
DMU19 | 0984 | 1.720 | 1.514 | 0.989 | 1.757 | 0.924 | 1.807 | 1.479 | 1.254 | 1.381 1.393 1.366
DMU20 | 1.087 | 0.959 | 1.546 | 3.080 | 0.936 | 1.344 | 1.865 | 1.466 | 1.245 | 1.503 1.522 1.480
DMU21 | 0.993 | 1.457 | 1.559 | 0.951 | 0.912 | 1.350 | 1.147 | 1.478 | 1.243 | 1.232 1.175 1.304
DMU22 | 0.987 | 1.148 | 1.643 | 0.968 | 0.912 | 1.250 | 1.925 | 0.945 | 1.302 | 1.231 1.131 1.356
DMU23 | 1.509 | 0.935 | 1.587 | 3.449 | 0.914 | 1.230 | 1.792 | 1.483 | 1.221 | 1.569 1.679 1.431
A 1.026 | 1.349 | 1.538 | 1.456 | 1.264 | 1.196 | 1.375 | 1.414 | 1.232 | 1.317 1.326 1.304
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<X 4-3> §8A47 2AH AR 1 FHAAAEY

Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Z1 72 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 | X11
Y1 1.00
Y2 0.84 | 1.00
Y3 0.26 | -0.30 | 1.00
Y4 -0.02 | -0.02 | -0.01 | 1.00
Y5 0.04 | 0.02 | 0.03 | 0.60 | 1.00
Y6 -0.07 | -0.04 | -0.04 | 0.67 | -0.20 | 1.00
Y7 0.83 | 0.71 | 0.23 | -0.02 | 0.05 | -0.07 | 1.00
Y8 0.08 | 0.08 | 0.05 | 0.37 | 0.08 | 0.38 | 0.08 | 100
Z1 -0.07 | -0.10 | 0.05 | -0.22 | -0.17 | -0.11 | -0.09 | 0.10- | 1.00
72 0.10 | 0.09 | 0.01 | 0.22 | 0.18 | 0.10 | 0.12 | -0.11 | -0.99 | 1.00
X1 0.26 | 0.22 | 0.08 | 0.06 | 0.15 | -0.07 | 0.20 | 0.10 | 0.20 | -0.21 | 1.00
X2 -0.07 | 0.04 | -0.17 | 0.26 | 0.06 | 0.26 | -0.05 | 0.31 | -0.14 | 0.13 | -0.04 | 1.00
X3 -0.04 | 0.07 | -0.18 | 0.09 | 0.04 | 0.07 | -0.01 | 0.06 | -0.05| 0.03 | -0.04 | 0.75 | 1.00
X4 -0.06 | 0.06 | -0.19 | 0.17 | 0.06 | 0.16 | -0.06 | 0.13 | -0.12 | 0.10 | -0.08 | 0.86 | 0.81 | 1.00
X5 -0.05 | 0.00 | -0.06 | 0.21 | 0.01 | 0.25 | 0.00 | 0.34 | -0.05 | 0.04 | 0.07 | 0.23 | 0.08 | 0.09 | 1.00
X6 0.09 | -0.01 | 0.16 | -0.40 | -0.16 | -0.35 | 0.10 | -0.39 | 0.17 | -0.15|0.09 | -0.71 | -0.53 | -0.75 | -0.01 | 1.00
X7 -0.01 | 0.06 | -0.10 | 0.14 | 0.02 | 0.16 | -0.01 | 0.16 | 0.00 | -0.01 | -0.04 | 0.47 | 0.44 | 0.57 | -0.15 | -0.44 | 1.00
X8 0.02 | -0.09 | 0.18 | -0.14 | -0.06 | -0.12 | 0.04 | -0.08 | 0.07 | -0.05 | 0.09 | -0.68 | -0.81 | -0.83 | 0.15 | 0.76 | -0.62 | 1.00
X9 -0.06 | -0.05 | 0.01 | 0.11 | -0.01 | 0.15 | 0.02 | 0.24 | -0.03 | 0.03 | 0.10 | 0.07 | -0.05 | -0.12 | 0.84 | 0.22 | -0.28 | 0.47 | 1.00
X10 | 0.02 | -0.09 | 0.18 | -0.16 | -0.17 | -0.03 | 0.04 | -0.09 | -0.06 | -0.12 | 0.07 | -0.05 | 0.09 | -0.67 | -0.81 | -0.83 | 0.15 | 0.76 | -0.62 | 1.00
X11 | -0.06 | -0.05| 0.01 | 0.05 | -0.02 | 0.18 | 0.02 | 0.18 | -0.01 | 0.12 | -0.03 | 0.03 | 0.10 | 0.07 | -0.05| -0.12 | 0.84 | 0.22 | -0.28 | 0.47 | 1.00
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