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A Study on the Determinants on the Efficiency Change of

Korean Venture Companies

by Hong, Ki-Jin

Department of International Trade

Graduate School of Korea Maritime and Ocean University

Abstract

This study is an attempt to measure the efficiency of Korean venture

companies and to find the determinants on the efficiency change of them.

For this, in this study, we limited the range of venture company and
selected 30 companies as research cases, mainly in manufacturing
industry. Based on the time series data for 10 years, from 2004 to 2013,
the changes of their efficiency were measured, and we tried to compare
the changes for 5 years before the financial crisis and those after the
crisis.

Subsequently, we enlarged the range of study cases and utilized the
survey data of our country’s venture companies. We measured the

efficiency of these venture companies , and extracted the factors which



affected the efficiency of them. With this, we tried to understand the

nature of our venture companies by multiple regression analysis.
This study shows as follows :

First, in case of venture companies listed on KOSDAQ and
non-venture companies, their efficiency in CRS was rather increased in

general for 10 years.

Second, in economy of scale, the efficiency to scale of venture
companies and non-venture companies, both listed on KOSDAQ, was

increased considerably.

Third, comparing the efficiency of the three groups, the efficiency of
KOSDAQ listed venture companies increased most rapidly in CRS. This
is because the acquisition of technology is so fast in any venture
companies, which is the characteristics of venture companies. This means
the venture companies we think win competitiveness by technical

progress.

Fourth, when we compare the efficiency before 2008 with the
efficiency after 2008, the rate of efficiency increase for three groups was
slight low before 2008 but it was much significant after 2008 for three

groups respectively.

Fifth, in case the size of a venture company was small, the returns to
scale was increased. The returns to scale was decreased if the size of the
venture company was big. Accordingly, as the size of the company is
bigger, the increase of the returns to scale is getting smaller.

Sixth, in case of venture companies, the returns to scale was
decreased during a rapid growth period and a mature stage but it was

increased in a beginning period and a decline period.

Seventh, the number of venture companies gives a negative impact.

This is because factor inputs is to be done intensively in the beginning



of a company. The technical efficiency of a company can be getting
lower as the company is getting older, which means that the power of
technical development can be much stronger in the beginning stage of a

company.

Eighth, intellectual property rights give positive effects to the
efficiency. As the company which has many intellectual property rights
has stronger power of technical development, it can have a high

efficiency rate.

Ninth, the success rate of attracting venture capital has positive
impact. The fact that a company can attract venture capital means that
the company has a high technical skills, which gives positive impact to

the efficiency.

Tenth, the number of company gives negative impact. As the number
of company increases, the competition in the market becomes more

severe, so this affects negatively to the efficiency.

Eleventh, the rise of consumer prices contributes to increase the
efficiency rate. When consumer prices rise, company activities increases as
well. The power of technical development is getting higher when
company activities in high, which can be interpreted as the phenomena

that the efficiency rate is getting higher.

Twelfth, the rise of unemployment rate seems to give positive impact
on the increase of efficiency. This shows the tendency of counter-cyclical
business cycle, meaning that the efficiency rate increases as a recession
gets deeper. We can interpret this as the phenomena that the company

gets more effective in a recession.
Though, this study has the following limits :

First, the efficiency rate needs to be measured with the other methods



except DEA method. Second, in the analysis of impact factors, the length
of time series data, currently 3 years, needs to be extended and those
extended data needs to be analyzed. Third, the efficiency of venture
companies measured and compared in this study is relative but a

method to measure the absolute value of efficiency needs to be utilized.

In spite of the above mentioned limits, this study gathered the data of
the venture companies in Korea and tried to measure the efficiency of
them for recent several years. An agreement on policy could be made
with that result, which is the meaning of this study. If this study can be
improved in the future, it is being expected that it provides policy
implications with regard to Korea’s venture business development, and,
help policy authorities establish and practice future-oriented development

strategies in order to develop venture companies in Korea.

KEY WORDS: DEA A5 Xg#4; Efficiency &&4); Venture Company 7]
%; Time series A|A|¥; Regression Analysis 3]7&4;
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T W71 271 1

e
20128 v =Y AAAE(%) 15.8 5.3 5.0
2012 wi=Y PGl E(%) 5.5 31 4.7
2013 FEA(HE) 153 965 4,622
2012 3891 (%) 69.5 1,306 183

q 71952 Fu&(89.2xY)ol GDPolA XA
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o] AA W& 89.2x¢Y A (256=F), SK(158%), A xH155%), LG(116X)
o o] AA =¥ 5HA TFFEA HIIh

<E 4> A= HAHAYY A%
T & 2008 | 2009 | 2010 omd | 2012 | 2013
7195 (0) 152 202 242 315 381 416
i Z 4 (Z4) 29.5 40.1 47.8 65.4 77.8 89.2
GDPHI (% 3.02 3.97 4.49 5.58 6.29 7.0
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w 1¢ 24 3¢ 44 5¢ 6%
‘98 - - - - 304 427
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‘01 350 370 460 420 364 -839
02 -106 -52 -176 -319 -158 -399
‘03 -11 -77 -157 -59 -42 -144
‘04 -95 -66 -77 154 280 304
‘05 63 121 i 215 188 246
‘06 121 217 346 280 469 378
‘07 -168 148 258 167 79 485
‘08 -34 90 112 189 -150 -475
‘09 338 663 449 551 112 165
10 46 -95 200 415 812 1,112
11 237 450 1,092 572 -283 -400
12 77 -137 -571 70 664 325
13 249 321 -32 469 -101 -334
14 224 -369 -514 154 82 -169
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‘05 59 72 138 95 60 349 9,732
‘06 244 197 214 166 -497 351 | 12,218
‘07 31 256 215 289 179 -80 | 14,015
‘08 450 201 185 378 47 393 | 15,401
‘09 536 318 475 72 5 192 | 18,893
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12 543 277 258 222 186 131 | 28,193
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=z > =] 29 = A = .
28| g ze SRR R= A7 | A | =4 5] J1e 37
S/W Arl2 | | WY | 934
AL | 1,918 3,023 117 112 | 210 3 1,033 | 6,416
BAak 11,670 203 15 36 16 2 200 2,142
<Ak 304 28 0 9 3 1 47 392
= | 1,318 131 6 18 22 1 58 1,554
AE | 1,243 45 13 12 5 4 57 1,379
F5 | 532 77 6 3 3 0 51 672
A | 400 26 6 16 2 2 54 506
A | 732 201 21 17 4 2 84 1,061
=9 | 863 37 10 8 3 5 61 987
7371 | 7,351 714 2 117 | 74 15 516 8,879
o1 | 1,191 53 6 13 9 1 57 1,330
a4 359 53 14 20 3 5 44 498
5 | 608 44 12 11 4 3 25 707
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obelel <1y 6> FINA <& 109 WEe] BFS 4 FuT &

ATH 2002 =27] 6,177 W] FAV) o] FoAH = 201371 9] EE
S AHE Ay Bz Z71stn 9Tk 200539 7,573 Yol A 20063
73339 o= ZFASH BE 2007d 9,917 oA 20083 7,247% ¥Oo

Ay

<® 10> FYEAHA} EAAY

T | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

6,177 | 6,306 | 6,044 | 7,573 | 7,333 | 9,917 | 7,247 | 8,671 |10,910 12,608 | 12,333 | 13,845

() | (768) | (630) | (54) | (635) | (617) | (615) | (496) | (524) | (560) | (613) | (688) | (755)
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2235 #lx 71y F9&3H9)

<E 11>, <E 12> F5FET WA/1Q9 B8] 5 veha Eolok
<aY 7>, <329 82 Ftel WAZYR T F5E% vwE Hua
e 2

A F FEL 200085 177269 &, 2001d 150459 &, 2002'd,

1642.790 £, 2003'd 193819 &, 20043 253849 &, 20053 3844.1%]
B, 20060 3254.6% &, 2007 3714.99 1, 2008 42209 E, 20091
3635.39 2, 2010%d 4663.8% &, 2011 555219 &, 20121 d 5480.7Y
£, 201349 5596.3% E-& A3t 20009 F-E 20137HA] F5ES S

e BEHS RoFa 9t
WA FE25 m7HAR F FEAAA AASE HES W2 HolAw
2000 4859 &, 2001'd 5559 &, 2002 59.69 &, 2003d 70.7% &,
20049 90.2¢) &, 20051 10324 &, 20061 109.7¢9 &, 20079 13149
B, 2008 13299 &, 2009 116.4% &, 2010 15859 &, 20114
17749 &, 20129 17719 &, 201392 15249 S 243 2458 &
1] =

=
S

A% 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
5% | 17226 | 15043 | 16427 | 19381 | 25384 | 38441 | 32546
(Z7H8) 127) | (80) | (193) | (31.0) | (120) | (144)
WxZE | 485 | 555 | 596 | 707 | 902 | 1032 | 1097
(Z7H8) (145) | (73) | (187) | (274) | (145) | (63)
Hl& 281 | 369 | 367 | 364 | 355 | 363 | 337
-
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A= 2007 2008 2009 2010 2011 2012 2013
== 3714.9 4220.0 3635.3 4663.8 5552.1 5480.7 5596.3
(57 ]’%) (14.1) (13.6) (-13.9) (28.3) (19.0) (-1.3) 2.1
Hxr = 131.4 1329 116.4 158.5 177.4 1771 1524
(%‘7]'%) (19.7) (10.6) (-12.4) (36.1) (11.9) (-0.2) (-13.9)
H]&- 3.53 3.15 3.20 3.40 3.20 3.20 2.70
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3.2 CCR =322

321 FYAF CCR =3

Charnes, COoper, and Rhodes(1978)+= CCR =8-S A|A ot 7]
o] == DMU(Decision Making Unit), YAFEAA TG =2 FAEY 7}t
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DEAE ol&3 Z=213 &4 Aites <3 13> &= AYH(KRX) =
1078 WA 714l ek 584 B7F Az

A% CRS VRS SCALE A% CRS VRS SCALE
2004 0.690 1.000 0.690 irs | 2004 0.832 0928 0.897 irs
20056 0.680 1.000  0.680 irs | 2005 0.565 1.000  0.565 irs
2006  0.552 0946  0.584 irs | 2006 1.000 1.000  1.000 crs
2007 @ 0.651 1.000  0.651 irs | 2007 1.000 @ 1.000 = 1.000 crs
2008 0.647 1.000 0.647 irs | 2008 0.795 0.871 0914 irs
2009  0.760 1.000  0.760 irs | 2009 0578 0.827 @ 0.698 irs
2010 0.840 1.000  0.840 irs | 2010 0.997 1.000 0.997 drs
2011 0961 1.000  0.961 irs | 2011 0591 0.890 0.664 irs
2012 0931 0972  0.957 irs | 2012 1.000 1.000 @ 1.000 crs
2013  1.000 1.000 1.000 crs | 2013 1.000 1.000  1.000 crs

mean 0771 0992 0777 mean _0.836  0.952  0.873
g 4 WA7Y 3 H2g 4 A7 4
A%  CRS VRS SCALE A=  CRS VRS SCALE

2004 @ 1.000 1.000 1.000 @ crs | 2004 @ 0.839 @ 1.000 0.839 irs
2006 0.794 0871 0911 irs | 2005 0.729 @ 1.000 = 0.729 irs
2006 0.905 1.000 = 0.905 irs | 2006 0.918 = 1.000 = 0918 irs
2007 © 1.000 1.000  1.000 @ crs | 2007 @ 0946 0979  0.967 irs
2008  0.791  1.000  0.791 irs | 2008 1.000 @ 1.000 = 1.000 crs
2009  0.863 0988  0.873 irs | 2009 1.000 1.000  1.000 crs
2010  1.000 1.000 1.000 | crs | 2010 0.845  0.896  0.943 irs
2011 0997 1.000 0997  drs [ 2011 = 0961 0962  0.999 irs
2012 = 0.865 0902  0.959 irs | 2012 0.730 0.771 @ 0.947 irs
2013 = 1.000 1.000  1.000 @ crs | 2013 = 0.605 @ 0.737 = 0.820 irs
mean 0.922 0976 = 0.944 mean 0.857 @ 0.934 @ 0916

2) BE Fe JE5E)Y A BESl 2A 2oha B3 B UL SA gt
3 2 Jbelet FATUE AIASE AST APl wde] YL v
8712 239 e ARE Aokt Y FR) 2Rt He

—
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225 g WA 5 GG S A

d= CRS VRS SCALE A%  CRS VRS SCALE

2004 0.688 1.000 0.688 irs 2004 | 0.925 @ 1.000 0.925 irs

2005 0.781 0.998 0.782 irs 2005 @ 0.863 @ 1.000 0.863 irs

2006 1.000 1.000 1.000 crs 2006 . 0.572 @ 1.000 0.572 irs

2007 0.897 1.000 0.897 irs 2007  0.455 = 0.993 0.458 irs

2008 0.216 0.845 0.255 irs 2008 | 0.550 @ 0.984 0.559 irs

2009 0.809 0.900 0.899 irs 2009 | 0.782 @ 1.000 0.782 irs

2010 1.000 1.000 1.000 Crs 2010 | 0.696 @ 0.965 0.721 irs

2011 0.745 0.853 0.873 irs 2011 ¢ 0.607 @ 0.868 0.699 irs

2012 0.981 1.000 0.981 drs | 2012 @ 1.000 = 1.000 1.000 crs

2013 0.961 1.000 0.961 drs | 2013 = 1.000  1.000 1.000 crs

mean 0.808 0.960 0.834 mean 0.745 @ 0.981 0.758
g AR w7 7 g g WA 7Y 8
A= CRS VRS SCALE A= CRS VRS SCALE

2004 0.912 1.000 0.912 irs 2004 0964 0.964 0.999 irs

2005 0.774 0.903 0.857 irs 2005 = 1.000 = 1.000 1.000 crs

2006 0.969 1.000 0.969 irs 2006 0968  1.000 0.969 irs

2007 0.933 0.957 0.974 drs 2007 = 0979  0.990 0.988 irs

2008 1.000 1.000 1.000 crs 2008 | 1.000 : 1.000  1.000 crs

2009 0.991 1.000 0.991 drs 2009  0.196 = 0.883 0.222 irs

2010 0.597 0.686 0.870 irs 2010 : 0.958 = 1.000 0.958 drs

2011 0.677 0.868 0.780 irs 2011 0.975  1.000 0.975 drs

2012 0.856 1.000 0.856 irs 2012~ 1.000 = 1.000 1.000 crs

2013 1.000 1.000 1.000 Ccrs 2013 | 0.963 | 0.997 0.939 irs

mean  0.871 = 0941 = 0.921 mean  0.898  0.983  0.905
Sxg 33 WA 7 9 S 3 WA7IY 10
d= CRS VRS  SCALE d= CRS VRS SCALE

2004 1.000 1.000 1.000 crs 2004 = 0.199 = 1.000 0.199 irs

2005 1.000 1.000 1.000 crs 2005  0.507 = 0.955 0.531 irs

2006 0.752 0.760 0.989 irs 2006  1.000 1.000 1.000 crs

2007 0.636 0.710 0.896 irs 2007 ~ 1.000 = 1.000 1.000 crs

2008 0.587 0.700 0.840 irs 2008 ~ 1.000 = 1.000 1.000 crs

2009 0.923 1.000 0.923 irs 2009 © 0.740 @ 0.998 0.741 irs

2010 1.000 1.000 1.000 Ccrs 2010 @ 0474 @ 0.778 0.609 irs

2011 0.832 0.863 0.965 irs 2011 . 0932 = 0.984 0.947 drs

2012 1.000 1.000 1.000 Ccrs 2012 = 0954  1.000 0.954 drs

2013 0.662 1.000 0.662 irs 2013 : 0.963 - 1.000 0.964 drs

mean 0.839 0.903 0.927 mean @ 0.777 @ 0971 0.795
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I A "X 7Y 2E 20061, 20073, 20123, 20133 9,

Fxg A A7y 32 20049, 20073, 20104, 20133 o,

F2g AR WA 7)Y 4= 2008, 2009 o,

Fg Az WA 714 55 2006%d, 2010 o,

T2 AR w79 62 2012 d 201339,

I AR w279 72 2008, 20134 o,

Ao A WA 7)Y 8 2005, 2012 o,

A= A WA 7199+ 20041, 20059, 201043, 20123 <],

Z2g A W27 10 20063, 20073, 20081 EE&A4 100%2] 2

=
L
=
o
K3
ia)
et
il

o) 7bH)S JHAslY] =Ed EeA FES AyRd,

I A WA 7Y 12 2004, 2005%, 2007, 2008, 20101, 2011,
;|

g 4% WA 71 28 20059, 20061, 2007, 20101, 2012, 20134,
g A% Alx 7)Y 3 2004, 20061, 2007, 2008, 2010, 2011,
2013,

g G AT 45 2004, 20055, 2006, 2008, 2009,

I A WX 719 55 2004, 2006, 2007, 2010, 2012, 2013,
I A WX 7Y 62 2004, 2005, 20061, 2009, 2012, 2013,
F2g A WA 7Y 72 2004'd, 200619, 2008, 2009, 2012, 20134,
I A X7 82 2005, 20061, 2008, 2010, 20113, 2012,
I A WX 719 9% 2004, 2005, 2009, 2010, 2012, 2013,
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<% 9>& CRS(FEO gt +&
ol7bd)e] A2 107 7199 il A= FFFe 73 <F 14>E
218} 3 Aol

2
T
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By
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e
bt

A= 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
CRS 0.805 | 0.769 | 0.864 | 0.850 | 0.759 | 0.764 | 0.841 | 0.828 | 0.932 | 0915
VRS 0989 | 0973 | 0971 | 0963 | 0940 | 0960 | 0933 | 0929 | 0.965 | 0.973
SCALE | 0.815 | 0.792 | 0.891 | 0.883 | 0.801 | 0.789 | 0.894 | 0.886 | 0.965 | 0.935

<I¥ 9> F Ao

0%

2 107 WArYd A=E B TE&A4

1.050

1.000

0.950 \'—k-'\.?éwl;—\T

0.900
‘1\ ” =l / == CRS
0.850 +—— : F i == RS5
\ ’ /\J SCALE
0.800 —w 5 3.‘"!-—...__(’,

0.750

0.?00 T L] T L] T L] T T 1 1
2004 2005 2006 2007 2008 2009 2010 2001 2012 2013

CRSS] A $olE= H 08339 84S FA3t Utk

20089 H&97] AL Aywrd a84ido] 2004 0.805, 20051 0.769,
20063 0.864, 20073 0.850, 20083 0.759%2 &E&A L Z7to] Wixxdow
UeElhus 245S Bt

A 20083 0l= 20043 H T &Aool AT BGo] Bl

2009 0.764, 20103 0.841, 2011 0.828, 2012 0.932, 2013'd 0.915=

53



AdAo =z 20089 =§ 97

88

10d@ 7]1ZF &<t 0.9599]
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<E 15> I A H] A7 G BEH SHA

g A v WA rIY 1 I A4 vl WA 2
A= CRS VRS @ SCALE A= CRS VRS SCALE
2004 1.000 1.000 1.000 crs | 2004 0954 1.000 0954  irs
2005 0.876 0975 0899  irs | 2005 0834 0885 0943  irs
2006 0951 0983 0967 irs | 2006 0890 0917 0970 irs
2007 0758 0984 0770  irs | 2007 1.000 1.000 1.000 crs
2008 0.690 1.000 0690 irs | 2008 1.000 1.000 1.000 crs
2009 0.681 0997 0683 irs | 2009 0948 1.000 0948  irs
2010 0.771  1.000 0.771 irs 2010 0.702 0918 0.765 irs
2011 1.000 1.000 1.000 crs | 2011 0782 0917 0852 irs
2012 1.000 1.000 1.000  crs | 2012 1.000 1.000 1.000 crs
2013 0972  0.995 0.977 irs 2013 0.828 0.863 0.960 irs
mean 0.870 0.993  0.876 mean 0894 0950  0.939

R EE EEEE T 3 v WA 4
A= CRS VRS SCALE A% CRS VRS SCALE
2004 0774 1.000 0774  irs | 2004 1.000 1.000 1.000 crs
2005 0.881 1.000 0881 irs | 2005 0956 0968 0988 irs
2006 1.000 1.000 1.000 crs | 2006 1.000 1.000 1.000 crs
2007  0.898 : 0.999 0.899 irs 2007 - 0.898 = 0.931 0.964 irs
2008 1.000 1.000 1.000 crs | 2008 1.000 1.000 1.000 crs
2009 1.000 1.000 1.000 crs | 2009 0947 1.000 0947  irs
2010 0950 099 0954 irs | 2010 1.000 1.000 1.000 crs
2011 1.000 1.000 1.000 crs | 2011 1.000 1.000 1.000 crs
2012 1.000 1.000 1.000 crs | 2012 0943 0948 0995 drs
2013  0.962 @ 0.979 0.983 irs 2013 = 0975  1.000 0.975  drs
mean  0.947 0997  0.949 mean 0972 0985  0.987

55




A2 A vl WI- 7)Y 5 Z2g A v W71 6
A% CRS VRS SCALE A%  CRS VRS SCALE
2004 0.664 0867 0766  irs | 2004 0.792 1.000 0792  irs
2005 0.757 0949  0.798  irs | 2005 0.903 1.000 0903  irs
2006 0.797 0935 0852  irs | 2006 0.862 0999 @ 0.863  irs
2007 0.832 0951 0875  irs | 2007 1.000 1.000  1.000 = crs
2008 0.793 0.853 0930  irs | 2008 1.000 1.000  1.000  crs
2009  0.843 0879 @ 0959  irs | 2009 0.792 0.823 0963  irs
2010  0.837  0.897 @ 0933  irs | 2010 0.847 0920 @ 0920  irs
2011 0817 0879 0929  irs | 2011 0.881 0909 @ 0970  irs
2012 1.000 1.000 1.000  crs | 2012 1.000 1.000  1.000  crs
2013 1.000 1.000  1.000  crs | 2013 0965 0.974 0991 drs
mean 0.834 0921  0.904 mean 0.904 0963  0.940

F2Y 4 v WArg 7 IF2g 4 v w71 8
A% CRS VRS SCALE A% CRS VRS SCALE
2004 1.000 1.000 1.000 - crs | 2004 0.895 1.000 0.895  irs
2005 0.833 1.000 0.883  irs | 2005 0.888 1.000 0.888  irs
2006 0.926 1.000 0926 irs | 2006 0.869 0989 0878  irs
2007 0.864 0926 0933  irs | 2007 0.852 1.000 0.852  irs
2008 1.000 1.000 1.000  crs | 2008 1.000 1.000  1.000  crs
2009 0.796 0918 0867  irs | 2009 0866 0913 0949  irs
2010 1.000 1.000  1.000  crs | 2010 0960 0.975 0984  irs
2011 1.000 1.000  1.000  ers | 2011  1.000 1.000  1.000 = crs
2012 0955 0962 0992  irs | 2012 0977 0979 0998  irs
2013 1.000 1.000  1.000 = crs | 2013 0.935 0937 0998  irs
mean 0.937 @ 0981  0.955 mean = 0924 0979 0944

g A v Ax71g 9 I A4 v w71y 10
A% CRS VRS SCALE A% CRS VRS SCALE
2004 0987 1.000 0987  irs | 2004 0.314 1.000 0314  irs
2005 1.000 1.000  1.000  crs | 2005 1.000 1.000  1.000  crs
2006 1.000 1.000  1.000 @ crs | 2006 = 1.000 1.000  1.000  crs
2007 0.965 1.000 0965  irs | 2007 0.615 0973  0.632  irs
2008 0.943 0950 0993  irs | 2008 @ 0.649 1.000 0.649  irs
2009 0961 0984 0977 drs| 2009 0.656 1.000  0.656 = irs
2010  1.000 = 1.000 = 1.000 . crs | 2010 @ 0.856 = 1.000 @ 0.856  irs
2011 0961 0971 0990  irs | 2011 0.862 0939 0913  irs
2012  1.000 1.000  1.000 @ crs | 2012 @ 1.000 1.000  1.000  crs
2013 0962 1.000 0962 drs| 2013 0911 1.000 0911  drs
mean 0.978 0990  0.988 mean 0.786 0991  0.794

56




2H) A 71dE 284 234+ o5 2ok
F29 A 8] Wlx 7Y 18 20043, 20113, 20124,
A 2+ 2007, 2008\, 20124,

T A B WA 7Y 32 20061, 2008, 20091, 2011, 2012,

kU
[»
an
ox
oX
57
=,
N
N
2
S

I

= 2004, 2006, 2008, 2010d, 2011,

kU
[»
an
ox
oX
57
=,
N
N
2
Q1

[§

= 2012, 2013,

kU
[
i
ox
o
)
IF,

12719 62 20073, 20083, 20124,

kU
[
i
ox
o
)
IF,

14719 7 20043, 2008, 2010, 2011, 2013,

kU
[»
an
ox
o}
57
=,
N
N
2
o

= 2008, 2011,

]
[>
i
ox
o
)
IF,

A% 719 9+ 20054, 2006%, 20103, 2012\,

2 A B fA 7Y 102 20054, 20061, 2012 &4 100% S

<
=
By
=
td
2
=2
e
+
19

17h)e] 7o,
12 2004, 2008, 20103, 20114, 2012,
2+ 2004\, 2007, 200813, 20091, 2012,

I2xY AR 8] dWlA 7Y 32 2004, 2005, 20061, 20081, 20094,

I2xY AR 8] WA 7|E 4+ 20043, 20061, 20081, 20091, 2010,

A2 A 8] WA 7Y 62 20041, 20054, 20071, 2008, 2012,

IA2xY AR 8] "WlA7|E 72 2004, 2005, 20061, 20081, 2010,

57



2011'd, 2013,
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2004 | 2005

2006

2007

2008

2009

2010

2011

2012

2013

0.838 | 0.893

0.930

0.868

0.908

0.849

0.892

0.930

0.988

0.951

0.987 | 0.978

0.982

0.976

0.980

0.951

0.971
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0.989

0.975
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2008 =S89V A A¥RH FTE&A o] 2004d 0.838, 200513 0.893,
20063 0.930, 20073 0.868, 20083 0.908, 200930l 0.849% FE-&4 9]
7ol 2d ey 119 25 FASAT

=59 71e 2008d= BE&EAC] AddH AsstAnh 2008 o]
Zo FE&Ae #FHELS 20099 0849, 2010 0.892, 2011  0.930,
20123 0.988, 2013
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©
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2009 01—?&%
dol A E B

VRS(FE tg F7t)E 7HEdS A fole Hadd 2849
#2 09758 &&A4 100%° 7H7He #& At Aot

2008 S§H7IE AR UFo 849 & Ay EAL

897 oA JEEAES 2004 0.987, 20051 0.978, 2006 0.982,
20073 0.976, 20083 0.980¢] &-E&A %k% 1B 2 SV A7 ¢
o] E&Ao] €A FAHE Eiol ddFHoRE B
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A HAE <E 17> ZF1dle AxsE B2Asd, B 35 32 A
2(KRX)S] A4 A Az 1070 719E ez a&4S 3388 4
o]tk

<E 17> AL AF Ax 719 284 SAHXA
Ada A3 Az 19 1 Aa A Ax 71 2
A% CRS VRS SCALE A%  CRS VRS SCALE

2004 0945 1.000  0.945 irs | 2004 1.000 1.000 1.000 @ crs

20056 0.856 1.000  0.856 irs | 2006 0.783 0986 0.794 irs

2006  1.000 1.000  1.000 crs | 2006 0.813 0987 0.825  irs

2007 0.778 0.889  0.876 irs | 2007 0.877 0993 0.883 irs

2008  1.000 1.000  1.000 crs | 2008  0.923 1.000 0.923 irs

2009 0.880 0942 0.934 irs | 2009 0911 0986  0.924 irs

2010 = 1.000 1.000  1.000 crs | 2010  0.723  1.000  0.723 irs

2011 0975 1.000 0975  drs | 2011 0900 1.000 0.900 @ irs

2012  0.824 0.832 0.991 irs | 2012 0974 0992  0.982 irs

2013 = 1.000 1.000  1.000 crs | 2013 1.000 1.000 1.000 ' crs

mean = 0.926 = 0.966 0.958 mean = 0.890 0.994 . 0.895
A2 AR Az 1Y 3 Aes A Az 719 4
= CRS VRS SCALE A% CRS VRS SCALE

2004 0.763 @ 1.000 @ 0.763 irs | 2004 0949 1.000 0.949 irs

20056 0.791  1.000 @ 0.791 irs | 2006 = 1.000 1.000 1.000 = crs

2006 0908 1.000 = 0908 @ irs | 2006 0.887 0981 0.905  irs

2007 0971 @ 1.000 @ 0.971 irs | 2007 1.000 1.000 1.000 @ crs

2008  1.000 @ 1.000 . 1.000 = crs | 2008 1.000 1.000 1.000  crs

2009 0.869 @ 0961 @ 0.904 irs | 2009 0926 0974 0.951 irs

2010 0.806 0912 0.884  irs | 2010 1.000  1.000 @ 1.000  crs

2011 0.844 0.898  0.939 irs | 2011 0.899 0986 0.912 irs

2012 0.878 0.939  0.935 irs | 2012 1.000 1.000 1.000  crs

2013 1.000 1.000 1.000 = crs | 2013 1.000 1.000 1.000 crs

mean 0.883 @ 0971 0.909 mean 0.966 @ 0.994 0.972
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Al AF A= 719 5 Aa 8 A= 714 6
A= CRS VRS SCALE A% CRS VRS SCALE

2004 0876 0903 @ 0970  drs | 2004 1.000 1.000 1.000 @ crs

2006 0774  0.793 = 0.976 irs | 2006 0973 0987 @ 0.986 irs

2006 0721 0920 0.784  irs | 2006 0.990 1.000  0.990 = drs

2007 0771 0904 0852 irs [ 2007 0.982 0987 0995  drs

2008  0.821 0864 0950  irs | 2008 @ 1.000 1.000 1.000 crs

2009 0954 1.000 0954  irs | 2009 @ 1.000 1.000 1.000 = crs

2010 -+ 1.000 @ 1.000 : 1.000 = crs | 2010 : 0997 0998 @ 1.000  crs

2011 © 1.000 @ 1.000 @ 1.000 @ crs | 2011 @ 1.000 = 1.000 @ 1.000  crs

2012 1.000 1.000 1.000  crs | 2012 1.000 1.000 1.000 crs

2013 1.000 1.000 1.000 = crs | 2013 0159 1.000 0.159 irs

mean _ 0.892  0.939  0.949 mean 0910  0.997  0.913
Ala AF A= 719 7 Aa AF A= 714 8
A= CRS VRS SCALE A% CRS VRS SCALE

2004 1.000 1.000 1.000 @ crs | 2004 0963 1.000 0.963 irs

2006 0972 1.000 0.972 irs | 2006 0977 1.000 0977  irs

2006  0.889 0960 0925  irs | 2006 1.000 1.000 1.000 crs

2007 0909 1.000 0909 @ irs | 2007 1.000 1.000 1.000 crs

2008  0.768 @ 0.958 0.802  irs | 2008 0923 0944 0.978 irs

2009 0581 0891 0652 @ irs | 2009 @ 0.869 0.936 @ 0.928 irs

2010  1.000 @ 1.000 | 1.000 . crs | 2010 | 0934 0.970 @ 0.963 irs

2011  1.000 @ 1.000 = 1.000 = crs | 2011 0941 0.977 @ 0.963 irs

2012 0958 0972 0986  irs | 2012  1.000 1.000  1.000  crs

2013  1.000 @ 1.000 @ 1.000 | crs | 2013 @ 0920 1.000 @ 0.920 irs

mean = 0908 0978 0.925 mean 0953 0983  0.969
Adhas A Az 719 9 A A A=z 7149 10
4% CRS VRS SCALE 4% CRS VRS SCALE

2004 0902 1.000 0902  irs | 2004 0.850 1.000 0.850 irs

2006 0914 1.000 0.914 irs | 2006 0811 0975 0832  irs

2006  0.829 1.000 0.829 irs | 2006 0927 1.000 0.927  irs

2007  0.782  1.000 @ 0.782 = irs | 2007 @ 0908 0.981 0.926 irs

2008 0.865 1.000 0.865  irs | 2008 1.000 1.000 1.000 crs

2009 © 1.000 @ 1.000 : 1.000 : crs | 2009 : 0937 @ 1.000 . 0.937  irs

2010  0.883 @ 1.000 @ 0.883  irs | 2010 @ 1.000 - 1.000 @ 1.000  crs

2011  0.803 A 1.000 . 0.803 = irs | 2011 @ 1.000 = 1.000 . 1.000 = crs

2012 0954 1.000 0.954 irs | 2012 1.000 1.000 1.000 @ crs

2013 0935  0.983 @ 0.951 irs | 2013 = 0991  1.000 0.991 @ drs

mean _ 0.887  0.998 = 0.888 mean . 0942 = 0.996 . 0.946
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CRS(TF =l thg sojEr)e A9 719 584 A% o33 2t
A 1S 20061, 20083, 201013, 20133,
Aea 43 A=z 719 2= 20049, 20133,
4 3L 20084, 20134,

Ada 43 Ax 719 45 200513, 20079, 2008, 20104, 2012,
20134,
A A3 Az 719 55 20109, 20114, 2012, 2013,
AN 43 Az 719 62 2004, 2008, 2009, 2011'd, 201213,
A A Az 719 72 20049, 201093, 201193, 20134,
A A Az 719 82 20061, 20073, 2012,
A A A Az 719 9= 20099,
A 4 Az
100% 9] @<= HE At

VRS(7r=ol that 7)ol B¢ Ada 43 Alx 719 12 2004
d, 2005, 20063, 200813, 20101, 2011, 2013'd,
A4 473 Az 719 28 20043, 2008, 20103, 2011'd, 2013,
Aga 43 Az 7149 32 200449, 2005, 2006, 2007, 2008,
20134,
Ada 43 Az 719 4+ 20049, 20051, 2007, 20081, 2010,
20123, 2013,
A s A Az 719 55 20099, 201093, 201193, 2012\, 20134,
Ads A3 Az 719 62 200413, 20061, 2008, 2009, 20114,
20123, 2013,
Ada 43 Ax 719 7€ 20043, 20059, 2007'd, 20104, 20114,
20134,
Ada 43 Ax 719 8& 20043, 20059, 2006, 2007, 2012,
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<E 18> A& 4 Ax 7Y =8 Hd 584

A= 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
CRS | 0916 | 0.888 | 0.896 | 0.898 | 0.930 | 0.893 | 0.934 | 0.936 | 0.959 | 0.901
VRS | 0990 | 0.974 | 0.985 | 0.975 | 0.977 | 0.969 | 0.988 | 0.986 | 0.974 | 0.998
SCALE | 0934 | 0.913 | 0909 | 0.919 | 0.952 | 0.918 | 0.945 | 0.949 | 0.985 | 0.902

<19 11> A4 A 107 A= 719 33 &84

1.020

1.000

0980 - %\{m"
0.960 /’
A M == CRS
0.940 N\ ) L
’ 4 N\ = \RS

0.920 - —

0.880

0.860

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

CRS(TF=ol gk f&d)e] Ffols B 09169 849 e
Hola gt

2008 S§97] AE AHEHE F&40o] 20043 0916, 2005 0.888,
20063 0.896, 20073 0.898, 20083 0.9302 & &4 o] 7+4sHTh

2008 F§7] A HoAM F&53 &40 F7Hele EFolth

2009 0.893, 2010 0.934, 2011 0.936, 2012 0.959, 2013 0.9019]
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Bu)g gy agdol AUHOE e o
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4213 &4 34 A%
EE49 AT E Y <E 19>, <3F 20> AAH Utk
< 19> WA7|dT IFE E84 A1
CRS VRS

2009 | 2010 | 2011 2009 | 2010 | 2011

14 F74
A /e=/ | 0662 | 0866 | 0928 | 0.685 | 0.872 | 0.933
AFE/H=A | 0742 | 0919 | 0932 | 0.748 | 0925 | 0.937
F41717] 0849 | 0901 | 0834 | 0856 | 0907 | 0.834
SA=/4% | 0679 | 0880 | 1.000 = 0715 | 0.884 | 1.000
71A /A % 0798 | 0762 | 0793 | 0813 | 0.778 | 0.805
ZZEF o] 0832 | 0974 | 0842 | 0884 | 1.000 | 0.899
A5 0688 | 0972 | 0820 | 0880 | 0.992 | 0.894
7€k 0827 | 0836 | 1.000 | 0835 | 0.838 | 1.000

719 TR
1-9% 0583 | 0807 | 0677 | 1.000 | 1.000 | 0.774
10929 0628 | 0812 | 0858 | 0661 | 0836 | 0.885
307 -49% 0733 | 0811 | 0972 | 0735 | 0.830 | 1.000
50799+ 0719 | 0860 | 0932 | 0781 | 0922 | 1.000
1004 °14 | 0789 | 0.895 | 0976 | 0.879 | 0941 | 1.000

AR
Me/dd/47 | 0731 | 0920 | 0946 | 0.741 | 0925 | 0.946
/%349 | 0798 | 0812 | 0740 | 0806 | 0813 | 0.764
S/ 7 0692 | 0711 | 0849 | 0722 @ 0.722 | 0.866
o/ A 0648 | 0941 | 0838 | 0.665 | 0954 | 0.839
FF/2d/4% | 0700 | 0991 | 0959 | 0.711 | 0995 | 0.978

HEEERS L

3471 0639 | 0914 | 0562 | 0907 | 1.000 | 1.000
271477 0667 | 0806 | 0941 | 0.685 | 0.838 | 0.985
R 0755 | 0853 | 0912 | 0.758 | 0.858 | 0.920
3471 0.756 | 0927 | 0903 | 0761 | 0.941 | 0.909
457 0642 | 0531 | 0835 | 0.658 | 0.639 | 0.898
7t 0711 | 0847 | 0885 | 0723 | 0852 | 0.891
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<¥ 20> A7+ I5FE 284 =HA 2

SCALE
2009 | 2010 | 2011 2009 | 2010 | 2011
14 F74
oAd=/el%/ | 0967 | 0993 | 0.994 irs irs irs
AFE/ A=A | 0993 | 0.994 | 0.994 irs drs drs

F41717] 0.992 | 0.994 | 1.000 irs drs crs
=25/ 0.949 0.995 1.000 irs irs crs
71A /A % 0982 | 0979 | 0.985 irs irs irs
2ZEY ] 0941 | 0974 | 0.936 irs irs irs
e 0.781 | 0.980 | 0.917 irs irs irs

71k 0.990 0.998 1.000 irs irs crs

714 FeE

1%8-99 0.583 0.807 0.874 irs irs irs
10%-29 0.950 0.971 0.970 irs irs irs
307-49% 0950 | 0.977 | 0.972 drs drs drs
507-99% 0.997 | 0932 | 0.932 drs drs drs
1009 o] 0.894 | 0.952 | 0.976 drs drs drs

714 A9E
Me/dd/747 | 0985 | 0.995 | 0.999 irs irs irs
dd/E54/24 | 099 | 0998 | 0.969 irs irs irs
Rz AC 0.959 0.985 0.980 irs irs irs
o7/ 785 0.975 0.987 1.000 irs irs crs
F3/82/4% | 0984 | 0.99% | 0.981 irs irs irs
714 Aol =%

3471 0704 | 0914 | 0.562 irs irs irs
2714771 0973 | 0962 | 0.955 irs irs irs
=471 0.996 | 0.994 | 0.991 drs drs drs

347 0992 | 098 | 0.993 drs drs drs

257 0975 | 0.830 | 0.929 irs irs irs

ki 0983 | 0.995 | 0.993 irs irs irs
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