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Abstract

A Study on the Validity & Reform Measure of Port Authority’s
Management Performance Evaluation

- Focused on the Management Performance Evaluation of four Port

Authorities in 2009-2011

Lee, Eun—-Seong
Department of Port Logistics
The Graduate School of

Korea Maritime University

This study investigated the management performance evaluation of four port
Authorities in South Korea including Pusan Port Authority, Incheon Port Authority,
Ulsan port Authority, Yeosu Gwangyang Port Authority. In order to fullfil study aim,
this paper attempted to measure the relation between characteristics of Korean ports
and its performance evaluation. In particular, this research aims to examine the KPI
management system and the results of evaluation during three years from 2009 to
2011. Moreover, external factors which effect on management evaluation are analyzed
by using statistics tools.

Korean port Authorities have been evaluated by two sectors of management
performance evaluation. One sector is based on overall management evaluation such
as strategic leadership, management efficiency. This type of evaluation is commonly
applied to public companies. At the same time, port public companies are measured by
another sector as well. This category includes cargo throughput, port management
and operation, port construction and maintenance, port logistics system, port

development plans.



There are several findings related to this. Korean port authorities achieved
relatively lower scores compared with other public companies of criteria I in
evaluation due to difference in business type. In addition, most port authorities have
relatively short history in establishment and small scale in business. So, port
authorities have difficulty in dealing with the government performance evaluation.

In particular, the results of statistical analysis which uses correlation analysis,
regression analysis, and analysis of variance as follows. The factors such as the
asset, the number of people, the scale affect total score, the rate of statistical
evaluation score, the rate of non—statistical evaluation score in some way.

From this point of view, this research suggests improvement plans such as
modificaiton of evaluation period, rearrangement of evaluation categories. These
solutions can reduce pressures on dealing with government performance evaluation
and continually improve outputs. In addition, port authorities need to develop and
manage its own performance indicatiors which can gain competitive edge in business

not only in Korea but also worldwide.
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5H2 B X| e ZA} 130,071,004 5,500 6,582,809

2 AL AL 4,574,999 145 186,955

oI M SHaFZ A} 2,184,111 135 72981

s iE 0|4 FE2et 1,158,128 65 26972

CHBhA B AL 740,675 2,003 239,278

et e s 5,319,520 311 536,786

M F2R| KHR S A7) LM E 455,055 226 372,071

Ml sh=zim e 400,125 743 114,910
zg SHR R A} 959,210 539 188,401
Xﬂ-__’E SRYSXIYZAL 1,649,847 388 147,702
ﬁ{f; sH20}AlE] 2,314,196 828 7,286,789
SHRUS L DZAL 973,331 208 276,539

SHREm B Al 374,519 1,460 352,985

SR Aol 2 2 231,314 2,054 181,573
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25 Runie) | MA@ | hEelers)
SFELEREIN 7,836,025 872 1304613
SHEIABAL 24,200 410 2883 | 22611376
SEEFIEN 2648.705 1,690 483517
e 47,992,228 4,044 7,026,663
s7Ie Ch 3t R B AL 26,036,713 1,188 7,167,681
e JERS EIEN 18643010 4025 6,399,217
SN BAL 120,517,794 19373 | 39506582
SR X| o HZ A} 4,205,958 1197 1533134
SERIEN 21,047,298 27 449 4,544,682
512 £ X 78 A} 147,878715 5,502 13,160,504
Ch3hA AL 606,491 2008 190,677
FEETEES 5,603,057 311 767926
S ABIOIE AL 4,805,978 145 244,442
oI H 85T AL 2329319 135 81,165
aojer | HFRHRREA e 623,665 206 306,783
o e 395,300 743 104,385
() SEREIEN 1,354,889 539 918386
ST LERUBA 2 474,301 288 211,150
ST 2383355 808 7577750
SRS B TBAL 1,001,838 208 312,404
SEPSTEN 391,852 1,460 365,150
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o1 &k

e RpaHeiplel) | M) | ohEol(upie))
oI M ZH ZEZA} 7,777,912 915 1,496,615

SHRItAZAL 36,010,498 2927 08,493,663

SEIETA 2,806,022 1,736 568,530

- SIEE 2 ZA} 49,279,362 4,203 5,603,072
| CHEH R 2 AL 31,567,402 1,286 8,948,378
T?S"f SR 4RI Z A} 23425915 4,065 6,325,786
SR TAL 136,467,850 19,362 43532302

SBR[ Lt Z AL 4,581,803 1,257 2,133,974

SHRH T ZA} 22 179,249 27,449 4,631,769

SR EX| FE T A} 158,473,034 5,500 15,250,953

L BHA EFZ AL 698,807 1,702 190,342

ST 5,670,512 337 822748

2 AbstaEZ AL 5,027,717 145 065,445

oI M BHaFZ A} 2.465,832 135 82,249

H 2R KHR S A7) LA E 891,161 031 349,259
sl 467,417 743 103,302

SHRRETA} 1,305,930 539 894,235

27| SRS XA T A} 3,337,405 437 247913
To: '_04 203 0427648 837 7,788,217
(17) SRS T ZAL 1,171,886 208 333812
S x| ZA} 403,336 1,460 373,122

e LIPIEE 40,033,652 8,705 6,611,937

SRS U 6,457,610 1,879 4,304,577

SR LR 6,050,125 1,722 5923273

SR E A LA 5,867,477 1,057 4,862,123

SR R 5,287,159 1675 5,208,004

SR IR U 5,371,706 1,035 5,062,955

_83_




A}
s

<r
Kio

= 7A€ 2009

wh

-

ol
Hlr
ol

o

A
=
L

ﬁo

Bo

ﬁo
<~
C.a
r
Mo

ol
jant
W

,.mo

Q1 SOC fr& 3 An| 2=

0

oF

319]

2371 71¢3 2010%

~N

el

il
&H
pir

il

ot
i
on
Mo

i
o

FSA Tt

S

Ay

<

A

2009 %= SOC #& oA 2010 =4

V3R AL

13

0

2009 &= o]

7He whekou 2010 = 9F 2011

=

E

2 SOC f3ellA] =

oy
FETL

-

Bl

A 2] =] A T}

748 gLt 1 o] Foi

£

3

A

A 5

5 7

= A A WMsk7E 9drh 20081 o]

|73 g A 3 o] 37 R A el -

=

= 7|2AAZE vk A, 7]

=

s}

Fe A Al A

H

2 A

=
S

77}

2 T, 2009 %= 9F 20101 o

3

7het 718

3

o

~F R

[e]
=

T
=y

il
T

X7

o %

-
e

=3
=

l:lol—/j' o]

= A
Aol = T A

-
it

Al A
7}

ol

<

o} A A &

-
it

ol A Al wFA]

AAZ 39,
o] e sl

hya
ar

ZHAIAZY 2 H A

3

RE

= 71E9

il

TH

i}

<]

J@O

ﬁo

N

ofy

wmo

7bel Aol wh H whe

g

WA %

1
&

=
ﬁa

‘mwo
gase]

0

o

~
Mo

2009

o}

5-8>3} 2t}

=9 <3 56>, <3 57>, <%

1
T

_84_



080'+L | OVS'GE | [E86¢H | 000G | €09/ZF | 009/9 | 008€EE | 0SL0L | 0S60L | OOL¢Cl | KBElcHiv

01098 | S00€r | €508F | 000G | cs66l | 00V'/ZZ | 00486 | 0S0€L | 0SS'LE | Q0¥ 1y 2|

08688 | O6vvy | €690C | <08 | G668 | 00c¢. | 00L9E | OSl¢h | 0SC'LE | 00L¢h [z1v1

0Sy06 | S¢S | O6v0c | 16LYv | w66l | 0090L | 00EGE | OSE'LL | 0SC'LE | 00L¢H TEFR
O

v8E'/8 | ¢69€y | ¥69¢c | 089v | 8IE9lL | 0096L | 0086E | 0SS€L | 0S€Ct | 006°€} Sy =4
Y0686 | cSv6y | 885vC | ¥98Y | 0000C | 008€L | 0069 | 0S¥ ¢l | 05601 | 00S€El Iy2fE | Sk

89/°/8 | ¥88¢€Y | ¥8881 | 000G | 0000C | OO¥'¢. | 00c9E | OS¢l | 0SC'Lh | 008¢Ch iz )

8eLv6 | 698y | G//¢c | 0009 | v6S6l | 00069 | 00SvE | 0S8'LL | 0S¢0) | 00v¢h === |l M

Olv69 | SOLVE | 16EHE | 0867 | ¥8E8L | 0090L | 00€SE | 0S9'LL | 0SC'LE | OOvch SHEx IRk

v208L | ¢l06E | 2018l | GZLy | S€L91 | 00F'S9 | 00L¢E | 0SO'LL | 0S00F | 009'hH Y23k
99996 | €828y | £e6EC | 000G | 0SE6L | 00¥89 | 00c¥e | OSE'tl | 09504 | 00ECH 22k
ve81L | [c6GE | 60EGH | 000G | 819Gl | 00929 | 008€E | 0Gl 2l | 0SG0F | QOL'HE {ofe o

[
8y’ 0L | ¥ecSE | LeSL) 108% | 968¢t | 00r89 | 00ctE | O0SS'HIL | 0SE0L | 00E<eCH {oidive

vee'/8 | [69€y | vee6l | 000G | €948 | 000k8 | 00SOF | 0SS€l | 0S¢t | 0091t [EFA E]

0S€vL | GLV/E | €161 | 926y | %€Vl | 00c6L | 00966 | 0S€€l | 0S0¢h | 00cvt IYE2IR

oviv8 | 0/0¢y | G/¢'l¢ | 000G | 964Gl | 000%L | 000ZE | OGl¢h | 0S9'LL | 00C€El Ak ly

SQinE Qg R qiOliniiGlgialialniialialialisa)isgiaajiaalaafiaajia]

96616 | 896°GY 1G2ce 000G L1281 | 00F88 | 00cvy | 0S¥l | 0S0€El | 00V 9l Iy2rk mwOLo.m
98618 | 8/vev | v/23I 000G ¥0Z6l | 00068 | 00G2yr | 0S0GL | 08Z¢h | 00CSH Y2
7666 | /6697 | €9GV¢ 000G vey'/Zl | 00208 | 00L0OF | 0S9¢t | 0Gc¢h | 00CT! Iy28F
06606 | SGovGY R/AYS 174°2% ogy'Zl | 00218 | 0090 | OGSkl | 0S0°¢CH | OOvvi y2=35
28216 196y | €19°¢C 000G 820°LL | 00C/ZL | 0098E | OSEEClL | OGLVE | 00G¢El IY2R2
7388 €8 | w6ty | 2EE IS 061 O¥9GlL | 0088 | 00F'6E | 0S0ClL | 0&2¢t | 00lvl {Yy2>1{¢
o916 | 028Gy | 2ac¥e 000G 89691 | 0008Z | 0006E | 0GL¢CL | 0SF¢h | 008¢Cl B2
00} 0S e G 0c 00]! 0S Ll Gl 8l e
= ERS | BS |[ERET|sRRT|[IcRBIY| RS | RS |ETRR|SERY| ks | =R B
Rl TR 2kln RYIVREZ vhle




v ¥9/°¢G X0/ 774 0l6Y €eSve | /998 | 00F'GE | 00C¢elh | 0S¥ ¢l 0S.'6 Y2~
g 0S7'1S | 80522 | 000G | 2v6se | €655/ | 006SE | 0062 | 0GZ 1l | 056 | TReq
d Gr6'0G | 98IV ¢2 ey ¥29'¢¢ | 000¢L | 00F¢ee | OOV’ LI | OOL'LE 00g’e [2{v{o
A GaGgy | cregol 000G ¢l€ve | 00068 | 0G28E | 00GEl | 00S €l | 0SC )1 BlYEF
d ¢l90S | ¥36°0¢ 0I8Y 8I8Y¢ | 00069 | 0S0'IE | 0S60L | OSCIHE 0488 y2&T B
g 95e0G | 9802 | 029% | 00062 | 000GZ | 06/€S | 0g9el | 0se'tl | 058 | Bz | o
d 82CCy | GOLYI 1S QOlve | /9979 | 0G¥0C | 0S8°}1 | 00Ok 00)4°] [k ===k _ mxwm
9] vicly | SvO'12 42 % vZa'le | /991, | 06Z¢E | 002¢Ct | OS2I 008’2 {02 2io
D /98y | 21922 | 2rlv | 12eie | 00069 | 00°K€ | 0082l | 0050l | 0508 | isidives
d 9830G | 99¢¢¢ 9/9v Wwe'ee | /99/9 | 0SF0E | OOF'LE | 0SC't) 0082 SHES
0 81G° /Yy | G633l 000G €29 | /9969 | 0SE°lE | 0S60F | 0SC|) 0516 Iy23kF
0] ee9ey | ¢2g Gl YASYA 4 vi€€ee | /998 | 00¥'GE | 00C2¢lt | 0Svdlh 0826 ERANE]
d 128y | 80C6} 000G €l9ec | 0009L | 00gve | 0GL72E | 0SL¢h 00€'6 Y23 &
9] ¥0CSy | 299°/1 QLY /G/Z2¢ | 0008 | 00LGE | 0G.7¢CL | 0S0¢lh 00€'6 A pRlY
v 229ds | ¥99°¢¢ 000G 8G6Yve | €608 | 0GL9E | O0L' kI | 008¢Ct | OS2I IYy2Ek 8L
A 69G°1G | /91°¢¢ 000G 0¥ | 00098 | 0043 | 0S8l | 009¢h | 0SC'}1 2Ry |
d 6v6'Gy | 0026} 000G evL e FLEP8 | 068728 | 099°¢€l | 0GZ¢l | 0560l Iy2dF S
v ¥/G0G | 8l€¢dC 000G 9G2’ec | €68¢8 | 0S0°/E | 0oFvlE | 0067¢CH 0S/.'6 {Y2=5 lc=
Y 662G | GS1Ee 000G ¥eeve | /99718 | 0GL9¢ | 08SYI | 0Sv el 082’6 IY2R2
d 0SE'Ly | 08502 000G 028le | /9928 | 00C/E | 00S €l | 00SECl | 00COk {y251¢
v /SIS | 962¥e | 000G | 66572 | 22298 | OSv/E | 00ZSl | 009€l | 0690l | RSRis
&g &c G &c 00t G Al Gl cl
e RS |[WRBE|mFkT|yRl| BRS | BS |BERR|SERN| Lp. L.g (N -t
% TR 2lk|n Bvivee | VHIE

ft2 1Rz TF0I0C </-§ &>




|wa|

) 9Ll 00599 002¢'9¢ //818 92605 6i7'9¢ FEE=
4 8568/ 005°S.L 0020¢ £9¢'18 85/ '8V 068°'c¢ M EI=1a1
g 1756/ 056208 00€2E GEL'8L Ve [y G89'ce NEHNE
g 60.08 0829/ 00£°0¢ 87E'e3 60003 VAN 44 MEta
\ 8877'¢8 052’18 00S°¢cE clees 836 6V 2e6'9¢ M
) YOv'LL 00083 002°€e 0re06 Y0C S G85'/¢ ERal

4 /0/'G8 0S.'8L 00S°1E e 06 /0c VS 1842 Y2l
d 0ee'es 00012 00782 055°16 08615 8179 C{Z3ihm
d 16518 05¢¢L 00682 818'¢6 169'GS S'/2 [z1v{o

d 829°¢8 05/ 19 006'S¢ 9916 88/°99 G8//¢ BiYS{&
) 01508 0569 006'/¢ £89'/8 0197¢S /86'1¢ Y27
\ £81°/8 052’18 00S°¢cE 8cl'16 8915 169'8¢ & Az

) 06Y'6. 00599 0099¢ 05188 063¢S 0/6'9¢ Iy ===y
4 GlZ'G8 08.GL 00£°0E G2q'16 Gl6YS 128'6¢ {03 1o
d 16£°¢8 05289 00€°/¢ 81816 160°GS 1aV'/e {o8iver
g 8138 0007¢L 00882 JAY/RE3) 87995 G61°0e SHEE=
d YauaZA 00069 009'/¢ 808/ YA [3%19]! Y23k
d 9599'901 182'¢3 00691 898°18 99/ '69 19€°/¢ [EFA E]
) 16408 G60'8L 008'¢cE ev.'c8 166 /Y 90£'9¢ IYESTR
4 JAYA S 005°S.L 0020¢ 29288 /10€S ¥/8'9¢ By
g 636'¢8 0S5 v. 00/£°6¢ G883 68¢'€S VAR 74 =™
\ 80898 005°¢8 000°€e 038968 808'cS 295°8¢ 2Ry
d 1ZA0N 74 0009 00,403 06L7¢L /96y G/5°0¢ y2&
\ 1//'88 05298 00S1€ 25¥'06 /Y5 22e'6¢ IYBES
S 18/ V6 00568 008'SE 29¢'86 /5685 clg'ee Y232
d 89018 00082 00C' 1€ cl1'83 893°¢S 9/¢'9¢ IY2¥1<
Y G988 052'€8 00g°ce 16 9815 16618 B2

(ochool 001 (ei)(0)% 00l (G2)09 qe |
0o 2oL = 2oL = 4 =
—= __M_mw._ﬂ_wm = X= Y= =KX= Y= mm_nﬁm_mw __.H_ﬂ_ =




A3d B4 A3}

Klo
R

ol

=
=
<0

~

<

aT

s}

nl

Hr

A

=

b, wepa of
o= vyt

piA

ko]

).

i A+

o

9]
prud
o

F

=
[l

ul, 2010 A
AA7E S Y Ao BAE o A A v
Aba

s

2t

i

—

=10=:
=

59> 20009 &= =

<

o th5 3414 (Multicollinearity) < ZEal Qlthal

Yepdel wheh Eaad A4

of | x| x| g
LTI IS S et
= L2 0 —
-l o | 8=
18| S|
K0 ) = o)
e (@) M
£18/8|Y
K — ) V)
3
TR
_-l—_ll _x_._._._
==

o] 37HA War Bl A

ol

=

=
=

A2, 4, vl
— 88 —

1
.

ol A

34 = At

[9)

2010

o &5 #xx p<0.01, *#x p<0.05, * p<0.1



2t Al

5-10> 20104 E SgHF 7

<i

=

o) 5 = m
| IYe) <
mﬂ:: Bl x|
=] N~ L0 —
| o | =
s | S| F
v N~ 4 Al
RIS | = | o
1818 |3
K — < R
. ==
op | < | ofl _m_.___
| K | R0 | =

FrolghE: s p<0.01, *+ p<0.05, * p<0.1

o))}
ol

Noh AL, o) E

R

-
R

ol A

= bt

== |

) M = =
Mlg|| S
ER RN
&) x
581818
K0 L ) - X
218 | o | &
k1S58
- N

= =

I | < o _ms_
] K | R | =

o gE: wxx p<0.01, *x p<0.05, * p<0.1

Klo

-

100

4
Klo

& AN o %

5] 71 %4 (Regression Analysis)

B oAb, 4

A E
3

9

o 27HA WAUS HYusR AL gaglon,

2

=
=

oA gl A7

5-12>¢} 2t}

-
It

&9 <

o

=

g

_89_



<E 5-12> Z5¥Se SHHS 2 GeE 24 Zot

S SEEEEIES TS o
o t %k i R2
=2 =2 =
PN PN B EEQF Beta
o 73.305 1.276 57471 | 0.00%
HIAIZE | Ap&E 09 8.09 0 0.419 2114 | 0.049~ | 0.402
A 09 2.9 0 0.339 1.711 0.104
M 85.606 2214 38.66 | 0.00%x
2009 A Ap&E 09 5.80 0 0.218 0.874 0.394 0.057
A 09 —2.62 0 -0.215 -0.864 0.399
M 79.455 1.531 51.885 | 0.00x
et Ap&E 09 6.94 0 0.36 1.512 0.148 0.136
HE 09 1.85 0 0.021 0.088 0.931
2k 75.888 1.594 47623 | 0.00%x
HIAIZE | Ap&E10 4.09 0 0273 1.062 0.302 0.081
HE 10 2.02 0 0.023 0.088 0.931
ok 89.6 1.431 62.619 | 0.00%x
2010 A Ap&EA10 =305 0 -0.231 -0.881 0.390 0.043
& 10 1.17 0 0.149 0.567 0.578
o 83.43 1.187 70.31 0
Z¢&t N [0) 1.64 0 0.015 0.057 0.955 0.015
& 10 7.33 0 0.114 0.429 0.673
o 89.864 1.476 60.878 0
HIAZE | Ap&E 11 -3.09 0 -0.235 -0.929 0.365 0.106
HH 1 -1.17 0 -0.141 -0.558 | 0.584
o 74918 1.753 42.729 0
2011 HE Ap&E 11 3.67 0 0.24 0.93 0.365 0.07
HH 1 4.49 0 0.046 0.18 0.860
o 83.488 1.493 55.907 0
&g Ap&E 11 1.04 0 0.669 3.096 | 0.006+ | 0.348
A 1 -3.26 0 -0.33 -1.529 0.144
ol 85wk p<0.01, =+ p<0.05, * p<0.1
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01%E 71+ = At

Rbak Mgl o 2 o

as | 3,000,000 olst 500 olst 500,000 ofst
2% 1| 3000001 ~ 10,000,000 501 ~ 2,000 500,001 ~ 5,000,000
aE 10,000,001 Ol 4¢ 2001 0|4 5,000,001 0|4k

D 7H2 19 dig 259 23

B AT e B0 Aol WEEF BRI AnESTt 22 Rt
He ARk ool el BA BAS o B AT A SHET foIv S Jee
= A% S4B} FHSAIE fovT BAR

< 5-14> A&t 2o e gIE S Afolol tiet =41 Aal(Ed/EEHKR

g 2009 2010 2011
T ez | Az | 3w Az Az | 3% | oAz Az | 32
Q= | M| 717 | 876 | 796 | 734 | 904 | 828 | %00 | 749 | 89
Il s | af 8.2 55 47 58 50 54 7.3 56
= | M| 741 | 86 | 774 | 766 | 8.1 | 84 | 918 | 728 | 82
I 1s | 48 10.1 73 8.0 45 42 23 7.1 24
= | M| 80 | 88 | 844 | 814 | 82 | 82 | 849 | 796 | 83
1 s | 35 6.6 43 34 59 40 6.3 42 10.1
* M, SEFAA
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<¥ 5-15> Aol wE FIHETol 2AEMAD

2MEA AT IN[F=g=ly af b s (F F P
g 72t 429.4 2 214.70
H| A 2 = 296.0 18 16.45 13.06 0.00
Total 7254 20
=l 169.0 2 84.52
2009 Ak d= W 1216.2 18 67.56 1.25 0.31
Total 1385.2 20
g 72t 160.5 2 80.23
Ed) = 563.0 18 31.28 2.57 0.11
Total 7234 20
=l 254.8 2 127.40
H|A 2 d= W 496.2 18 2757 462 0.02
Total 751.0 20
g 72t 20.8 2 10.40
2010 gk = 560.5 18 31.14 0.33 0.72
Total 581.3 20
=l 2.7 2 11.35
=&t d= W 365.8 18 20.32 0.56 0.58
Total 388.5 20
g 72t 161.6 2 80.81
H| A 2 = 4936 18 27.42 2.95 0.08
Total 655.2 20
=l 156.4 2 78.21
2011 Ak d= W 732.0 18 40.67 1.92 0.18
Total 888.4 20
g 72t 249 2 12.47
Ed) = 893.7 18 49.65 0.25 0.78
Total 918.6 20
Frol S5 s p<0.01, *+ p<0.05, * p<0.1
2) 7H4 2¢ dig #AF9 A5
2 AFA = TETEY Aol BeaE A9 2RI =8 Aot = Tt
g dAster ol Wsl A #4182 A3 wAY 58, A S48, TY
54 3 FEugel ta) 23 el gha) folm e AnwAs) ol Ao e,
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<# 5-16> ¥ w=2ol e ItEs xfolol et =4 Ao d/EEHRY

au 2009 2010 2011
- HIAZ | AE St | HAE | AE St | HAE | A St
ag | M 71.0 80.7 758 2.7 87.9 81.1 91.7 69.7 82.9
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=MEA M &=t aof M= Fax p
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A 2 I i 3195 18 17.75 1143 0.00
Total 7254 20
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Total 1385.2 20
s 2t 2139 2 106.94
&gt J& 4 509.6 18 28.31 3.78 0.04
Total 7234 20
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Total 388.5 20
s 2t 795 2 39.74
HH = J& 4 575.7 18 31.99 1.24 0.31
Total 655.2 20
&5 2t 358.8 2 179.42
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Total 838.4 20
I 2t 109.1 2 54.54
el I i 809.6 18 44,98 1.21 0.32
Total 918.6 20

g5 wxx p<0.01, = p<0.05, * p<0.1

_94_



%9 A3

%!

3) 7} 39 st

e

F7hA] =

Z
1l

20] Aol A5} v}

A
=

il A3 7}

2009 = ¢} 20109 =0 g2 A

20119 =

e
|

WA SHE
W, AY S48

=
<)

H 7)ol

bz

KeR
|

A3z ool Hth.

A

It Atolol of

=
=

5-18> o= 2of ot

<i

il © l o9 || X
o 8| 8|90 | 8|2
=W 2o Y |2
QI T |[R|©O | R|~MN|K |
W | o l N~
= [C]o|¥| ol
D80 || T |8~
I
7ol ﬂ — | Qo w o
k{0 Sl |d |~ | 8|
ol ® s ni5ielgs
RI T | |9 || Y| o |©
o
o © ©
o > | | ™ | )
N I|lw | L|lo||w
I
ol NNl = — | ©
Ko Klw| g ol »
o | ™ ©|n|lw
S w0 2 | o ) Y | o
S < |8 3 8283
o
= Do | NI~ 0
M S| R| A& |w
Sln|l=Sln|lsS|w
jifd|
- m o _ o —
M M A=

_95_



=4HEA M=t df YoM & F P
as 321.6 2 160.80
HAZ | 38 W 403.8 18 2243 717 0.01
Total 7254 20
as 2t 926 2 46.32
2009 A a& U 1292.6 18 71.81 0.65 0.54
Total 1385.2 20
as 2t 189.8 2 94.89
ey d= A 533.7 18 29.65 3.20 0.07
Total 7234 20
aF 2t 150.7 2 75.35
HIAZ | O5 W 600.3 18 33.35 2.26 0.10
Total 751.0 20
as 19.3 2 9.63
2010 | AZ I8 4 562.1 18 31.23 0.31 0.74
Total 581.3 20
as 2t 8ews 2 16.33
3 d= A 355.8 18 19.77 0.83 0.45
Total 3885 20
a5 2t 785 2 39.27
HIAZ | OF Ui 576.7 18 32.04 1.23 0.32
Total 655.2 20
as 2 219.7 2 109.85
2011 A2k Js 4 668.7 18 37.15 2.96 0.08
Total 888.4 20
as 65.6 2 32.79
S8 I8 4 853.1 18 47.39 0.69 0.51
Total 918.6 20
ol g #xx p<0.01, *=* p<0.05, * p<0.1
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