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2. DEAR g o3 HAIFEEY SHE

B A7 e 371HY BIEEHS SHsE Hdd A&t
st A s x=gEX(data envelopment analysis, ©]d} DEAZ} 3 =&
EANATIE 5 Hao F84S Holx AAA S (decision making

(1) DEARE

Farrell(1957)2 7|4+ HAE7F #6535t oA AT A4k
_]

845 FYste HA=E A4ES AA X BEE dF 7&F v
¥ &4 (technical inefficiency)o.2 Aeolsld o E&&8AZ=Hd Ao A
MEe] 71Ed &84 Ty E|of(efficiency frontienNE A= &84S
712 aeAd3 w3 F&A@llocative efficiency) &2 R3] A9
st ot

o714 7142 F&S&A(technical efficiency, TE)D-S s A4 Fo
FYdE S0 4= EFCEZA AEHE 5849 AEE SAHs=E A
o= —‘.E*O]%Oﬂ fﬂﬁi é%‘jo HE&2 & F 3o 7|&F E%*é% Tt

7 71€7 E&A(TE)S Charnes et al.(1978)0l olsle] Mydd FrRSFYEH A5 ETE
A Byl o3ste SAHHT
8) Farrell& 75 &&A4L &7)Fo) FR2FEH(constant returns to scale, CRS)ol 4]

AAE 3 249 ZF7Hincreasing returns to scale, ISR) E+= 7F2x(decreasing returns
to scale, DRS)oll A B o] dojd v Yl E840 2 o3t 7R F9Y5

- 11 - L =



efficiency, PTEWC 2 F&& 4 Udth. 5 &AL SAHAUGY A4
Aol Frrel AAd HITshes ARE Tt ¢ 7y g84e e
Z GE&ANA FE S84 S AAT S840 B AE 83502
g&3o Yelde 584 o dtHEES, 2011 11~13)

Farrelle] 71&€2 &84 w3 &40 Ao U3 7|EMde
obef <IH2-1>ollA B& uief o] F T/ AL x, uE AESE
yE AAskeE 22 olu el At 7HAE o, 7IdY AAsee y
= f(x, )& FIE F Aok FEFo] BWstE 43 stollA] o] A4t
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14) Ali & Seiford(1990)¢} Pastor(1996)= ojAtHEe] AEWMAE S WA 7R FoB=E B
UEAFE TP R AEAFH FFU’“°‘7PEHE 2 WMEeuolss e Ho
FA webA vgFEAE idsty] AsiA TPHEI M BE FUEHT
a8 FEFAVPARY AN AFE e “éEH”—’F% Hstd "ok o] HZWelA
© 543 Fdaay A28 glo] vt HES Sk daates dsk=d)
&S HEAIA RES AR X RE ARG FIT F

daigholy AE8 4gE o9 YA A FoloF STt

15) Cooper et al.200D)2} Bowlin(1998)e] AQtgt o] AW 4tE8art 4
g 2 G oE ASE Yo E ARXEARY o] 4 gAAF TS
538 solH oz 71FEste] Art HAQ dAEAA T AEQAE A 2 E

AE FAdte EA4ES EUQE AAHATH odd SR ofF A2 Fgs 7zl
AE04hE B2 884 AT 719 A Eshe AR E o glon ol 8
Fol g = A gdrh

16) Portela et al.(2004)7} 7gk BT FRPF S WFHE7F AAELA Aol 485
= AN FEE T FFAE T AR 5l Aol HAEHe HANTFRFE S
2 FEHY. 9 @.%"ﬁ% E%HO] SAHE 780 dHo] ol HjEZFH
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©9l - HASE), 1 9 (nuke
Eol 2= PR P
W BN TS Ty e | 4
01 A EEF-AL 1,688 677,200 1,470,202 191,001 - 53,918
02 e 1S 339 5,708,035 981112 638,842 315,718
03 FAFAkEAL 151 5,099,281 1,479,036 254,619 153,479
04 o B FE A} 142 2,344,465 956,151 80,798 - 14,641
05 SAFREEAL 91 572,936 20,330 62,862 18,799
06 QUATA F3-FAk 942 7,950,844 2,778,670 1,668,341 809,24
07 A B REFAL 173 2,555,682 454,667 93,172 16,430
08 A FEA 7N E 263 1,050,437 670,450 383,370 63,505
09 S 722 AL 3145 | 40,621,719 32,252,753 35,031,319 1,266,653
10 g 702 624,683 574,747 105,597 210
11 St &3 AL 1,650 3,676,888 366,293 650,637 164,120
12 Sk AF-F AL 629 1,350,891 440,161 857,742 108,599
13 St FE AL FA 425 3,718,788 2,376,608 283,502 - 31,69
14 Ele e lzile 1,881 7,236,212 3,580,713 4,677,730 266,910
15 LA 1,935 6,449,059 3,039,158 6,974,548 198,592
16 S =2 FA 4,159 | 51,460,034 | 25,348,173 6,929,762 1,229,652
17 S AR 2,070 6,120,339 2,651,084 5,995,79% 231,141
18 Sh=}AL3] 858 2,491,3% 245,525 7,859,863 251,19
19 BB S FA) 270 808,598 456,363 135,408 - 11,281
20 S A R ) 1,832 5,839,637 2,617,897 5,967,431 190,433
21 A - FAL 1,317 | 28,717,849 | 17,983,122 10,553,952 788,444
22 St X EE) 9,337 | 45129501 | 24,707,933 6,717,341 417,482
23 AL A 4042 | 25,016,383 | 13,777,921 3,668,445 434,327
24 S g FAE 19,270 | 146,152,820 | 95,088,618 | 49,421,513 - 817,917
25 b= Z | F-AF 1,412 390,300 106,773 354,016 -2138
26 Eleara Szl 2,161 5,788,801 2,841,781 5,461,874 207,934
27 Sk A S A -F AL 1,301 4,892,422 3,369,291 2,809,567 243,717
28 St A =3 AL 28,779 | 20,185,229 | 14,320,873 4,815,297 - 205,390
29 S EX FE F AL 6,520 | 167,761,635 | 138,122,080 18,371,762 1,408,549
30 Sl 3 Tl s 4% 185,781 30,918 101,124 13,092
17) 2008~2011d74A1 9] &< H A&l s FE5 AAstATH
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{¥4-4, 2008~2012d T 5 AW ZeF5A R
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el AU, T A Ee)

T oge | aw | e L XS el
= = h A A | A &
Az 46 116,518 9,318 30071| - 3,659,202 1
sop | SR | 0811 105250171  8572512) 31522383|  2755666) 6414869
3 7 3362]  11977.339] 6603921 3993235 5554 3,734,757
w6532 22680000 16260000 7,271,507 914518 914518
e 7 128,663 7,205 6972|  -T43,376 1
song | S | 30587 130071004 109242832) 3BE87TMA|  1297.332) 2040709
3 7 3302|  13479552|  7.955,734| 4,008,671 156,410] 899,787
wEEa | 6424 26760000]  20400000] 7.345538]  428315] 428315
Epe 53 146,370 8577 3082| - 448142 1
oo | S | 20958| 7STTIS| 12152659) 30506582  L749417| 219750
3 7 3255| 17487,105| 10,700,065 4823675 317,017 765,160
wFEa | 6296 35080000] 251800000 8198511  486667| 486,667
Epe 82 161,587 14,764 2339%5| -1,301,373 1
sy | SR | 20480 158473031 13057L165| 4352302  L326.966| 2628340
B 3245) 18966482 12052670 535863 23479 1,536,169
sk | 6220 37450000 27,620,000 9,272,074 513635| 513635
A2z 91 185,781 20,330 62862| - 817,917 1
oo | R | 779 16776163| 138122080| 49421513  LA0B59| 2226467
B 7 3266] 20019261| 13103646 6,037,241 255,374| 1,073,292
w=Us | 6121 39.860000) 29970000 10.830000] 456,060 456,060
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MRS ARESt 7e2 ESATEI® 9 ¢ 7le3 254 PTED),
TEESHCED, FEFYRT)VES FSAH2s w3, 2008
79 4% e Tled Tede TAHLE ANE 2

ofgh &

2 Aol 20089l A 20129744 AR 9 EARE F71Y9 30
AE ddos BAsg gen e 219 BR71%0 gt A%
P FAFF S Eodtd &4k Zlol 99 g§9g & o, 2012
d 2o ARY 8 FAEY B9 A 2 140, 16709 B3}
st JHE B4 Aol &4 FAA Y AAL S S8V o1H7] "W
o & ATolAE A%IT 24 E ST BT o4l AT
o B9 FEel Aolg HAsA ety geted FrselEw 4
g stel Zled E84(ME¥ deo wRs7pE d&ste] &5 7€

4 FE 274 AselA 5714
2e4 FEgol 0% oY HE F/USL AWRD 04 FNY F
A AHDMUOS), $H=mkAS|(DMU1S), 3l <F3H7d 2] 3 HDMU30) &

_WE

18) CCR 2¥eo ZA¥zH dojxle= F8A4L FRIEFAE 1A gt FEFIEAE
(constant returns to scale, CRS) 43& 7}A3st7] wj&el 7|4 H-&4(technical
efficiency, TE)olg} 3}, BEXgrs 2 AEAFryoy ZAHHE ge4L 5
st}

19) BCC 2o AAZH dojA= 84S FRFYrHi(variable returns to scale,
VRS) & 1¥str] wiEol —’E—’F 71&2 &-&A(pure technical efficiency, PTE)o]
gl 34, VRS 7}A stellA B¢ 2 AEAFngoA SAHHE g4 gaoh

20) CRS 7}A4 3} VRS 7}A sloA] STUAEE o] &3l E8AH S =AHE A 7|3 &
&0 Zo|7} WA 4 JEdH o= Fm F&A(scale efficiency, SE)OIE} sk,
Zled A4S ©F V€8 E8420E UFE & Tt

21) %E'_—”F‘l](retums to scale)e AFZEFENRFHo ulg} tpfdt S0z RAE &
o, Faito Wl tigh AE 840 WMGE gu|sty FRFYAZARS), T
J_—’FQ}ZJI”(DRS) TFRFIEHCRY)CE /T 5 Uk

22) 2008~2012@7}A] FRESA E FEFY 58 T &
Alstg e 84 ZAo)+= EnPAS v1.0& o] &3F% ).
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+ =4S AHDMUOS), xl%‘—%%ﬂﬂ%EA] 7N A E

(DMUO08), s+=u}Als)(DMULS), 3 F3h4 #e] ZTHDMU30) S 47A &
&40l e AoE UsEth AEY FTIHelAE —‘%Jﬁ&ﬂ&%

(DMU03), 1 = A & &3 AHDMUO06), 6P51L7}i5'—/\P(DMUO9) Ela=e R

AHDMU2D), &= 3 ZFAHDMU24) 5 5714l &84 Hdgol & &+

Joll vzt FH o= -3 Zéiﬂr% Q1 9 U A 2170 3719

3] FERFEY A3t 7|ed E84(TE) &4 AdolA 570d
&4 HFEol 20% Ve F1ES B E2ARE FTIdelAE &
== 23 AHDMU16), =23 AHDMU23), 3=rd =3 AHDMU28) & 3
MALE EE&A Higkol 2442 15.92%, 12.08%, 6.75% = 2A vEbRoH,
ANEE F71gdAAMeE d=EdEFADMULD, k=9 d25(DMU22) 5

Z+7} 13.64%, 9.22%= A LFEFRETH

%3_7.@47}15 4% 3t &= 7143 E8A4PTE) SHATdA 5714
el F719S BE EAAE 31dY S
OA}(DMU23) g d =& HDMU28) & 3
7y 16.1%, 6.98%% uUEtgom, AAE FTIddAE EE&AH BIH
20% Ml 71Pe glee & Utk
20083 F-H 2012974 A=HEE 7|&eX E&4(TE) 4%kl 90% I
719S E4RH 20089 IHAE F7IHEC] B4 WSt 9l
AW 20128744 vl A EH 02 47fAF =T FAEHO ST
12 E&A4PTE =A43ke] 90% 149l &719-S 20083 1170
Ab, 20090l 1470AR 7R Botn 1% 20109 1070AF 20119 13
AL 2012'@ 1IMAFE 7153t e 10704 AF2 fA = o] sttt
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(E4-7, 3714 B9EEHN SAHZ2IPD

71« E84(TE = 71€3 ESAPIE

DMU 2008 | 2009 | 2010 | 2011 | 2012 | HF | 2008 | 2009 | 2010 | 2011 | 2012 | W+
01 | 0.1954| 0.2308| 0.2604| 0.2649| 0.2944| 0.2492 | 0.1978| 0.2359| 0.292| 0.276| 0.3138| 0.2631
02 | 0.3326| 0.1831| 0.6371| 0.5121| 0.5021| 0.4344 1| 0.3878 1] 0.9044 1| 0.8584
03 | 0.4542| 0.7526| 0.6942| 0.7768| 0.8003| 0.6956 | 0.7482 1 1 1 1| 0.9496
04 | 0.6286 1 1| 0.9681| 0.6273| 0.8448 | 0.6389 1 1 1] 0.6519| 0.8582
05 1 1 1 1 1] 1 1 1 1 1 1 1
06 | 0.1848| 0.2779| 0.3204| 0.2952| 0.3327| 0.2822 | 0.9171 1 1 1 1| 0.9834
07 | 0.3957| 0.595| 0.5873| 0.5947| 0.5393| 0.5425 | 0.3967| 0.6129| 0.5973| 0.6022| 0.5413| 0.5501
08 | 0.7119| 0.6582| 0.5051| 0.6696| 0.6108| 0.6244 1 1| 0.843| 0.9908| 0.8768| 0.9421
09 | 09694| 08121 0.918 1 1] 0.9399 1 1 1 1 1 1
10 | 04154| 0.4027| 0.4361| 0.5339| 0.5049| 0.4586 | 0.4158| 0.409| 0.4445| 0.5366| 0.5139| 0.4640
11 | 01122] 0.1142| 0.1085| 0.1652| 0.1817| 0.1364 | 0.1125| 0.115| 0.1568| 0.3607| 0.4535| 0.2397
12 | 0.2489| 0.2141| 0.3545| 0.4922| 0501| 0.3621 | 0.2516| 0.2338| 0.6149| 0.7909| 0.847| 0.5476
13 | 01891 0.262| 0.2463| 0.2424| 0.2454| 0.2370 | 0.1898| 0.2629| 0.2503| 0.2435| 0.2595| 0.2412
14 0.187| 0.2613| 0.2696| 0.2901| 0.2933| 0.2603 | 0.1878 1| 0.7652| 0.3883| 0.3736| 0.5430
15 | 02994| 0.3296| 0.3242| 0.3563| 0.3951| 0.3409 | 0.3025| 0.7498| 0.4402| 0.358| 0.3966| 0.449%4
16 | 0.09%4| 0.1248| 0.2115| 0.1691| 0.1942| 0.1592 | 0.6175 1| 0.7404 1 1| 0.8716
17 | 0.2613| 0.2973| 0.2651| 0.2909| 0.3339| 0.2897 | 0.2632| 0.5058| 0.2736| 0.2997| 0.377| 0.3439
18 1 1 1 1 1 1 1 1 1 1 1 1
19 | 0.2906| 0.3254| 0.3333| 0.4915| 0.6174| 0.4116 | 0.2919| 0.3358| 0.3442| 0.4991| 0.6395| 0.4221
20 | 0.2747| 0.2849| 0.3041| 0.3431| 0.3657| 0.3145 | 0.2769| 0.2875| 0.3788| 0.3457| 0.366| 0.3310
21 | 0.2038| 0.2619| 0.7086| 0.797| 0.7956| 0.5534 1 1| 0.8717 1 1| 0.9743
22 | 0.0923| 0.0885| 0.113| 0.087| 0.0803| 0.0922 1 1 1] 0.9005| 0.1027| 0.8006
23 | 0.0668| 0.0726| 0.1729| 0.1775| 0.1142| 0.1208 | 0.1583| 0.0926| 0.1732| 0.2008| 0.1803| 0.1610
24 | 01759| 0.1936| 0.2227| 0.2396| 0.2544| 0.2172 1 1 1 1 1 1
25 | 0.5034| 0554| 0.5805| 0.5897| 0.6575| 0.5770 | 0.5035| 0.5587| 0.6278| 0.5908| 0.6685| 0.5899
26 | 0.2056| 0.2309| 0.2598| 0.3095| 0.3204| 0.2652 | 0.2075| 0.231| 0.3043| 0.3123| 0.3582| 0.2827
27 | 0.2027| 0.2041| 0.1984| 0.2306| 0.2881| 0.2248 | 0.2029| 0.4721| 0.2683| 0.2322| 0.5035| 0.3358
28 | 0.0685| 0.0602| 0.0679| 0.0651| 0.0756| 0.0675 | 0.0699| 0.063| 0.0702| 0.0674| 0.0786| 0.0698
29 | 0.2812| 0.3135| 0.2206| 0.2505| 0.2708| 0.2673 1 1| 0.233] 0.2769 1| 0.7020
30 1 1 1 1 1 1 1 1 1 1 1 1
S | 0.3683| 0.4037| 0.4440| 0.4734| 0.4732| 0.4323 | 0.5650| 0.6518| 0.6230| 0.6392| 0.6501| 0.6258

23) 200820127449 B9 AFEEA SHARE REo A}k
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71ed a&de s A= HAXE HH 2008d 0.3683, 2009
0.4037, 2010@ 0.4440, 20113 0.4734, 20123 0.47322 A=EH=E &4
of RE3 5y Uee % 5 Atk &5 J1EH HEA EF, 2008
d 0.5650, 2009 0.6518, 2010 0.6230, 2011d 0.6392, 20123 0.6501=
20009 ASIHA W FEss FAE BelFw o] FAYY Ee
*“1ﬂﬂﬂ9§ﬂﬂﬁﬂ7F7ﬂ%%ﬂﬁwi§&ﬂ€1»

W0 3719 SN BEY FAAG Q@ ALEATE okl G
4-8>3 2t} 20129 7% ﬁ%@lﬁﬂﬂ Az, Wi, EEAX
H 72X a&AddAME 22 7.56%, 100%, 47.32%, 27.98%°] AL
=4 BEAFANM= 72 7.86%, 100%, 65.01%, 31.74%= E3] F7|43t
3

A 212
g4l Atolz} Wle 2 AL & 5 ok

{F4-8, 284 @ 74T

713 Z84(TE) & 7led 284PTD
2008 | 2009 | 2010 | 2011 | 2012 | 2008 | 2009 | 2010 | 2011 | 2012
Hagk | 0.0668| 0.0602| 0.0679| 0.0651| 0.0756| 0.0699| 0.0630| 0.0702| 0.0674| 0.0786
gk 1 1 1 1 1 1 1 1 1 1
% o | 03683 0.3949| 0.4440| 0.4734| 0.4732| 0.5650| 0.6518| 0.6230| 0.6392| 0.6501
FFHAE| 0.2869| 0.2997| 0.2923| 0.2961| 0.2798| 0.3569| 0.3538| 0.3288| 0.3293| 0.3714
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453 =7 UetEth 307 F71del e 7€ Z2&APTEe] 7l<
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{F4-9, 20129 371 &84T A% 3 7R

71« 2&9(TH)

o 71ed 284PTE

Rl Ik DMU ZARIRCTEA) DMU AR ST
01 |ohg-eksAt 18(0.0127),30(0.9030) 18(0.0116),30(0.9884)
02 |=EESH 5(1.3105),9(0.0144),18(0.0066) 20D
03 |FAFITHEAL 5(1.1480),9(0.0052) 3D
04 |o=gfela-aAt 5(0.9586),9(0.0006) 5(0.9995),9(0.0005)
05 |EARITHEA} 51 50
06 | AATAZLZA 5(1.778),9(0.027),18(0.0779) 6D
07 | JAGTHEA 5(0.0995),9(0.0009) 5(0.9991),9(0.0009)
08 |AFT=AINEAE 5(0.9165),18(0.0403),30(0.0859) 5(0.7362),6(0.049),18(0.0301),30(0.1846)
09 |3=7t=FA 1)) 0))
10 |s=4d 0.5049 | 5(0.3291),18(0.0024),30(0.6500) | 0.5139 | 5(0.336),18(0.0022),30(0.6618)
1 | 3=Fd3A 0.1817 | 5(0.7399),18(0.0724),30(0.3435) | 0.4535 | 5(0.0583),18(0.6329),30(0.3088)
12 | 3=r3g3Ak 0.501 | 5(0.6360),18(0.0996),30(0.3464) 0.847 | 5(0.0851),6(0.0959),18(0.0786),30(0.7405)
13 | S=3EAEAE | 0.2454 | 5(0.9236),9(0.0064) 0.2595 | 5(0.9937),9(0.0063)

4 | =R 0.2933 | 5(0.5768),9(0.0109),18(0.542D | 0.3736 | 5(0.1556),6(0.1501),18(0.5603),30(0.134)

15 | 3= 0.3951 | 5(0.1121),9(0.0093),18(0.8449) | 0.3966 | 5(0.145),9(0.009),18(0.8459)

16 |[1=2FAb 0.1942 | 5(1.8196),9(0.15),18(0.1987) 1116(D
17 | =R 0.3339 | 5(0.25),18(0.7604),30(0.0323) 0.377 | 5(0.0225),6(0.0495),18(0.7499),30(0.1782)
18 | 2=vialsl 1] 18D 1] 18D

19 |35405FA | 0.6174 | 50.7754),18(0.0087),30(0.1787) | 0.6395 | 5(0.8058),18(0.0084),30(0.1858)

20 | F=AEEAR 0.3657 | 5(0.2491),9(0.0036),18(0.7412) 0.366 | 5(0.2551),9(0.0035),18(0.7414)

21 | S HE3A 0.7956 | 5(1.1745),9(0.2992) 1{21(D
=

22 | F=rgdxEE | 0.0803 | 5(0.5206),9(0.0408),18(0.6686) | 0.1027 | 6(0.2647),9(0.0183),18(0.717)
2 | F=FALETA 0.1142 | 5(1.0326),9(0.038),18(0.289) 0.1803 | 2(0.0648),5(0.1675),6(0.3904),18(0.3773)

24 | d=gA 0.2544 | 90.7267),18(3.049) 1| 24D

25 | Sz 3t 0.6575 | 18(0.033),30(0.9393) 0.6685 | 18(0.0326),30(0.9674)

2% | d=sidAm 0.3204 | 5(0.1763),18(0.6913),30(0.1675) | 0.3582 | 6(0.0236),18(0.7393),30(0.237D)

21 | A EEZAR | 02881 5(0.8272),9(0.002D,18(0.3415) | 0.5035 | 5(0.1005),6(0.1963),18(0.3099),30(0.3933)
28 | FEEZAL 0.0756 | 18(0.6126) 0.0786 | 18(0.6076),30(0.3924)

29 | F=HEAFEZAL | 0.2708 | 5(1.3605),9(0.522) 1129D

30 | AE TS 130 130D
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(F4-10, 20129 271 Ewse] MESAY HEHH

MU 271999 e 712 Zi?*é(m) o Zl%—"_::“,— 7] %Zj }j%‘é(miﬂ
01 |dFHEFAL -73% -71% -98% -70% -69% -98%
02 |dFFERZEH -50% -76% -50% 0% 0% 0%
03 |FAERkEAL -20% -83% -87% 0% 0% 0%
04 |AFFFFnIA -37% -76% -96% -35% =75% -96%
05 |&AFEREEA 0% 0% 0% 0% 0% 0%
06 |AH=ATZEA -67% -71% -67% 0% 0% 0%
07 |AHERZA -46% -76% -89% -46% ~76% -89%
08 |AF=AMNTAE -39% -39% -95% -12% -12% -76%
09 |Z=7t2=FA 0% 0% 0% 0% 0% 0%
10 |¥=7243d -50% -50% -95% -49% -49% -95%
11 |34 -82% -82% -88% -57% -55% -55%
12 |@=dF3A -50% -50% -89% -15% -15% -29%
13 |=BEA-AEA -75% -79% -91% -74% ~78% -91%
14 |F=5EdsEHH -71% -71% -86% -63% -63% -84%
15 |F5dEdEH -60% -61% -83% -60% -60% -84%
16 |FF=2FA -81% -85% -81% 0% 0% 0%
17 |F=EATAH -67% -67% -93% -62% -62% -88%
18 | &=viALE 0% 0% 0% 0% 0% 0%
19 |BFFAIEIA -38% -38% -95% -36% -36% -95%
20 | F=AFTEHE -63% -63% -88% -63% -63% -89%
21 | = FEA -20% -55% -46% 0% 0% 0%
22 |ZF=ydxE -92% -92% -94% -90% -90% -94%
23 | F=FAdTA -89% -89% -90% -82% -82% -91%
24 | =AY FA -75% -75% -75% 0% 0% 0%
25 | @=mzHFA -65% -34% -65% -64% -33% -64%
26 |Fd=THEHE -68% -68% -94% -64% -64% -91%
21 | F=A g HLEAL -71% =71% -95% -50% -50% -81%
28 | FREE=FA -98% -92% -99% -98% -92% -99%
29 | F=EAFEHFAL -73% -87% -88% 0% 0% 0%
30 |AFRABY TS 0% 0% 0% 0% 0% 0%
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(E4-11, 3719 B8 337F 23>
DMU F71494 2008 2009 2010 2011 2012 H
01 |oigkdera-At 64.46 69.31 78.87 74.45 67.53 70.92
02 |ddFERIEH 75.32 68.91 81.34 84.45 85.85 79.17
03 | F4ratakF-A 69.47 67.77 79.73 82.39 80.50 75.97
04 |AFFSFIFA 61.56 80.83 - - 79.06 73.81
05 |&4+uEAL - - - - - -
06 |AH=FAFSFA 75.91 85.57 89.02 88.17 89.42 85.62
07 | FA 71.53 67.88 79.46 85.22 89.43 78.70
08 |AFZ=AIZEAH 70.02 80.37 73.78 79.49 72.17 75.17
09 |S+=27t=FAH 74.20 82.29 84.55 84.07 81.33 81.29
10 |24 75.18 79.43 84.11 87.18 86.81 82.54
11 | g=F&-FA 76.16 84.79 89.20 94.76 92.69 87.52
12 |S=3FFA 78.37 86.05 81.66 80.51 81.99 81.72
13 | S=FEALFAL 81.73 84.64 86.81 82.64 70.74 81.31
14 |5 A1E - - - 86.75 91.27 89.01
15 [g=adEdAE - - - 85.07 92.07 88.57
16 |S===2FA 80.07 87.65 87.62 88.77 86.33 86.09
17 |54 TAEH - - - 83.94 88.16 86.05
18 | gk=rulAL3] 76.94 79.89 83.35 84.58 84.71 81.89
19 |3 uATFA 64.86 79.43 85.35 83.33 78.53 78.30
20 [T ARLHE - - - 83.37 88.15 85.76
21 | = FFA 75.00 88.40 83.80 74.07 64.97 77.25
22 | EAAE® - - - 81.79 71.22 76.51
23 | = FAL FAL 84.36 87.03 90.27 86.81 85.54 86.80
24 | FAL 84.15 92.67 88.77 82.99 84.26 86.57
25 | dFE=xH FA} 81.33 82.31 89.16 85.71 82.42 84.19
26 | HEAEA - - - 81.56 83.22 82.39
27 | =2 A G IYZAL 78.85 78.82 80.30 83.22 84.28 81.09
28 | A=FA} 75.54 77.83 82.02 80.79 78.25 78.89
29 | EXFEFAL 75.49 85.70 79.03 80.49 75.63 79.27
B L - - - - - -
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B AT BA F/1Y AYEEAT FBY B4 9)5t] 2008
WRE 20129744 AEE FGET BAAE FEHOE A g} 9
(e}
=

H
Ael, FURIHLARE),

BERD, & Agwe], R 5o Ax
£ HF BRAe AAe AEAd W s Bretn ALHow #4
Hol %eg o 4 AT

olHF AXEL FPEF EFHA X9} AHEX Y Aol = BT
T FARAY BYF ARG Gl et SHEYT ud FE3
A% wme aAY drow Ay sEo] FYgYATR] Fod REL
AR s}l ey

olEd AESL Foatel YW AYEEAT Wm-EH TG
o] AAFA 92 Aol F AFAAHIo] i FBH J=E vt

K
Z9 styE 20083 %

stalzl sl Aol B AT &3 BE 2012@ 71 2
oz 488 AYYAAE ARABEL Feste] ofdl (EA-13>9} A
sl
(E4-13, 20129 BEA S AGHAAE ARE D
co |79 |23 | an | ne | v |20 [ A2 | an
= o 1 T S O T T
bMU 37143 AR ga | xe | we | v | B | B | w9 | B | 29
01 |[dis-deFAF 2.5 35.1 | 24.7 2.4 7.2 3.0 1.8 4.8 1.3 2.7
02 |gFerZEE® 3.5 38.6 | 40.8 3.2 9.2 4.0 2.1 49 4.0 3.6
03 | FA-euE-Ab 4.0 38.5 | 335 2.8 7.6 4.0 2.4 4.5 2.4 4.2
04 |AFFFIgT-FAL 3.0 379 | 33.6 2.4 7.7 2.5 1.8 4.9 4.0 3.9
05 |24FekutEAb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
06 |AH=A &3 A 4.5 39.5 | 40.8 3.2 9.4 4.0 2.7 4.9 2.9 4.2
07 [AAggTFAF 4.5 40.3 | 39.8 3.2 8.4 4.0 2.7 4.8 3.6 4.6
08 |[AF=AZNEAEH 3.5 33.2 | 31.2 2.4 5.9 4.5 2.1 4.6 2.6 3.5
09 |37} EA 4.0 374 | 35.6 3.2 7.3 4.0 2.1 4.8 2.3 3.4
10 |74 4.0 41.8 | 36.9 3.2 7.7 4.0 2.4 4.9 4.0 3.8
11 |[S=FFTA 5.0 41.1 | 41.9 3.2 9.2 4.5 2.7 4.7 4.0 4.7
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12 |=dF3A 35 | 396 | 339 | 20 6.6 2.5 2.1 4.7 3.2 4.1
13 | EALFA 3.0 | 365 | 246 | 36 3.7 3.5 2.1 4.7 2.7 4.2
14 |F=gdsdd6 45 | 416 | 40.1 | 3.6 8.4 4.0 2.7 4.8 2.6 4.9
15 | ddE 45 | 420 | 39.8 | 238 8.4 4.0 2.7 4.8 3.6 5.0
16 |[Fg=2FA 45 | 374 | 395 | 36 8.7 3.5 2.7 4.9 2.7 4.3
17 | =5/ LAH 40 | 406 | 383 | 2.8 8.8 3.0 2.4 4.8 2.7 5.0
18 |gk=mAL3] 40 | 403 | 36.0 | 3.2 8.2 4.0 24 4.4 2.2 4.4
19 | WEFAZTFA 35 | 373 | 324 | 24 4.2 4.0 2.4 4.6 3.5 4.5
20 | F=AREAEG 4.0 | 39.7 | 395 | 3.2 8.0 4.0 2.7 4.8 3.3 4.7
21 | =434 35 331|209 | 28 5.6 2.5 24 4.5 2.9 4.5
22 |=rddAE6) 35 365|299 | 24 6.9 3.5 2.1 0.4 0.8 4.7
23 | EFAA A 4.0 | 395 | 373 | 3.2 9.6 4.0 2.7 4.9 2.2 4.5
24 | F=AEFAL 35 | 413 | 332 | 32 7.3 3.0 2.7 4.8 3.8 4.4
25 | Rk=rz=H AL 35 | 41.7 | 31.8 | 3.2 7.4 4.0 2.1 4.8 1.7 4.4
26 |FETHLAG 40 | 383 | 354 | 238 7.7 3.5 2.4 4.8 2.7 4.8
21 | F=A G ILFA 40 | 371 | 39.2 | 238 8.3 4.0 2.7 4.9 3.0 3.8
28 |FFHZFA 35 | 403 | 28.2 | 3.2 4.7 4.0 2.4 4.6 3.3 4.2
29 | FFEAFEHFTA 45 | 321 | 345 | 3.2 7.6 3.5 2.7 4.7 1.5 3.5
0 |HFBAEAYTE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B ATEAE 24 gleted FEAE AAWAAL ARz A
FAFANA TFEA7E e Afdde VM RS Y. 35S
2 Agd AIHIAR 7teA e BAVEL ot (&4-1403 Zo| A
eI
{F4-14, 532 E& AI97HA =% 7oA 2 BATE
2008 3 30 45 3 5 5 3 5 4 2
2009 3 35 42 3 5 3 3 5 4 2
2010 3 40 42 3 5 3 3 5 4 2
2011 5 45 35 4 10 3 3 5 4 5
2012 ) 45 35 4 10 4 3 B) 2 )
R0 A B 5 45 45 4 10 5 3 5 4 5
_ 50 - a':'x—-i: _'\,,:_. ; 1_..;
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CHE4-1, 20089 B W pENE
B9 - HU(), T 2)(qu)
E o] % 2= /1\_. = S 2~
DU | 3198 T [ wa | @@ [ 99
01 A EF AL 2,116 801,691 1,376,012 216,057 - 51,694
02 Oig5e B 56 45 5,314,169 1,420,963 642,382 301,523
03 FARREEAL 138 3,801,314 565,328 194,962 74,570
04 o G FAREFAL 72 1,238,646 1,267,408 30,071 - 34,922
05 ST AL 46 183,050 9,318 49,377 24,573
06 A=A 32 885 8,210,006 4,109,915 | 1,072,671 403,848
07 A TFAL 124 2,110,446 34,833 78,074 14,630
08 A FEA 7N E 255 301,261 97,323 241,354 60,190
09 S 72 F AL 2,785 | 21,943,032 17,864,518 | 23,166,089 635,589
10 St 824 347,478 309,398 116,985 5427
11 Sk F AL 1,927 3,261,502 236,192 400,885 5,600
12 S AFFAL 733 791,077 374,948 196,725 - 31L,2%
13 S FE=AL FA 344 1,135,970 523,39 173,121 12,147
14 S EEAE 2,016 5,472,217 3,489,848 | 3,043,377 - 29,746
15 SR A E 1,936 4,685,243 2,346,720 | 4,614,940 - 173,006
16 St =2 A} 4,261 | 42,068,875 | 20,209476 | 3,261,098 832,961
17 ST A LA 2,120 4,715,205 2,325,605 | 3,996,040 - 65,706
18 k= ulALS 865 2,186,404 371,050 | 7,422,177 238,440
19 w50 3 X S ZA; 358 856,052 531,335 316,117 6,201
20 S A B A 1,864 4,198,514 1,926,261 | 3,700,329 - 73,391
21 S A {F AL 1,180 | 13,022,062 5,505,913 | 1,747,480 603,127
22 St AREE | 7517 | 24,169,763 | 10,643,917 | 5,802,350 1,010,912
23 S A F A 4,025 | 11,981,734 1,962,286 | 2,044,533 185,226
24 S g FAL 20,889 | 66,868,176 25,929,237 | 31,522,383 | - 3,659,202
25 S Z ¥ A 1,568 401,585 101,559 381,108 11,470
26 S F LA 2,270 5,488,529 3,053,594 | 3,589,759 - 107,635
27 A G d-FAL | 1,088 2,382,898 1,666,963 | 1,189,916 44,621
28 St A = FA} 30,911 16,007,541 6,796,309 | 3,631,442 - 737,375
29 St EX| -8 FA) 6,99% | 105,259,171 | 85,752,512 | 16,878,227 2,755,666
30 S o R e R 425 116,518 15,518 77,029 3,886
_ 79 - _.:x_'i: S



CRZ4-2, 20009 5 R AT
B9 AUS(), T Sl ke)
Eolm2s QYRR
DU | BRI e [ ma | s [ 99eld
01 o gHA EHF-AL 1,981 740,675 1,309,995 239,278 - 12,458
02 T RS 331 5,319,520 2,178,600 536,786 | - 743,376
03 BAFEREEAL 14 4,574,999 1,302,068 186,955 88,058
04 o R FERFA 72 1,158,128 1,152,851 26,972 - 30,349
05 AR AL 4 202,610 7,205 51,267 30,893
06 A=A F-3-Z AL 857 8,040,556 3,691,700 | 1,186,561 437,89%
07 A ETFA} 140 2,184,111 107,337 72,981 4,516
08 AFEA N TAE 226 455,055 178,730 372,071 81,4%
09 St 7} 2~ FAF 2,769 | 22933499 | 17,772,344 | 19,391,829 794,010
10 A 771 400,125 358,787 114,910 3,746
11 b3 3-FAL 1,761 3,289,122 226,878 433,688 15,848
12 Sk G FAL 728 959,210 390,086 188,401 - 52,953
13 S F-E AL FAL 31 1,649,847 900,583 147,702 19,038
14 Ll a el (3] 2,004 5,167,212 2,988,631 | 3,834,440 358,263
15 Llealza Rl (S5 1,928 4,678,677 2,170,102 | 4,586,549 308,469
16 St =2 FA) 4218 | 45155474 | 21,841,755 | 3,551,260 933,730
17 S A LA 2,056 4,482,234 1,922,605 | 3,923,268 267,786
18 Sk mALS] 845 2,314,1% 364,330 | 7,286,789 272,631
19 W3 At 319 973,331 645,579 276,539 2,234
20 S A F A 1,846 4,481,641 2,127,309 | 3,817,239 104,050
21 A - FAL 1,188 16,966,279 8,544,305 | 1,800,052 562,117
22 St E AR EE | 7,609 | 27,447,563 | 13,507,169 | 5,154,591 738,726
23 Sk FA 4,031 | 13,277,070 2,995,639 | 2,005,384 129,540
24 A FAL 20,178 | 69,985,451 | 28,897,5% | 33,685,714 | - 568,697
25 S 2 FAF 1,532 374,519 76,451 352,985 6,472
26 e (] 2,209 5,462,156 2,967,739 | 3,715,99% 149,099
27 St A G A LFA | 1,078 2,902,686 2,032,852 | 1,2481% 170,733
28 A AT FAL 30,587 | 18,610,968 8,754,605 | 3528828 | - 686,071
29 S EAFEFAL | 6,826 | 130,071,004 | 109,242,832 | 18,455,324 1,297,332
30 s A I 418 128,663 15,323 87,580 9,523
_ g0 - :'!_Ixf.*. 1



CRZ4-3, 20109 5 R AT
B9l HAS(y), 1 9k
= 0] ];5_ 2= /1\— = =] 2=
DU | BRI e [ ma | s [ 99eld
01 o gHA EHF-AL 1,992 606,491 1,314,820 190,677 - 59,975
02 T RS 316 5,619,949 1,941,605 846,960 415,132
03 BAFEREEAL 148 4,805,978 1,436,719 244,442 140,212
04 o R FERFA 53 1,069,822 1,068,262 30,822 - 30,294
05 AR AL 83 218,246 8,577 50,433 26,832
06 A=A F-3-Z AL 866 7,836,025 3,387,653 | 1,359,296 564,346
07 A ETFA} 138 2,329,319 249,057 81,165 11,959
08 A FEA N EAE 229 623,665 321,800 326,783 66,957
09 S 7t F AL 2,831 | 30,03L176 | 22,300,998 | 23,388,696 1,047,668
10 A 738 395,309 347,977 104,385 4,673
11 b3 3-FAL 1,643 3,355,765 248,650 488,517 54,239
12 Sk G FAL 609 1,354,889 564,758 918,386 107,063
13 S F-E AL FAL 367 2,474,301 1,549,754 211,150 18,712
14 Ll a el (3] 1,967 6,859,424 3,380,550 | 4,129,199 443,359
15 Llealza Rl (S5 1,872 5,969,486 2,592,209 | 5,125,713 319,194
16 St =2 FA) 4,133 | 47,992,228 | 23728584 | 7,026,663 1,036,782
17 S A LA 1,990 5,700,013 2,051,963 | 4,451,276 200,208
18 Sk mALS] 842 2,383,395 322,055 | 7,577,750 309,348
19 W3 At 313 1,001,838 661,467 312,404 12,277
20 S A F A 1,798 5,388,384 2,132,236 | 4,571,971 256,872
21 A - FAL 1,179 | 26,036,713 15,870,984 | 7,167,681 594,281
22 St AREE | 7,853 | 34,693,801 | 15,609,935 | 5,829,581 1,749,417
23 S A F AL 4,149 | 18,643,010 8,085,370 | 6,399,217 244,889
24 A FAL 19,711 | 129,517,794 | 72,241,257 | 39,506,582 1,674,585
25 S 2 FAF 1,477 391,852 95,891 355,150 23,638
26 e (] 2,146 6,035,982 2,783,028 | 4,689,064 238,011
27 St A G A LFA | 1,193 4,205,958 2,803,036 | 1,533,134 129,986
28 A AT FAL 29,958 | 21,047,293 | 12,623,602 | 4,544,682 | - 448142
29 St EXFEFAL | 6,629 | 147,878,715 | 121,526,529 | 13,160,594 350,247
30 s A I 428 146,370 22,641 87,885 8,045
3 "
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RE4-4, 20118 FY B AW
el - F A%, T 2)(aeY)
E.0] ];S. 2= /1\— = H 2~
DM | BN e e [ A | W@ [ 9o
01 g e-FAL 1,691 698,807 1,446,205 190,342 - 53,765
02 e R 36 326 5,670,512 1,137,083 822,748 212,304
03 HargabgAb 141 5,027,717 1,430,335 265,445 159,707
04 o FFFg I A 82 2,469,583 1,039,256 23,395 - 11,968
05 ST AL 82 558,445 14,764 59,117 30,486
06 NA A F&-FA) 904 7,777,912 3,006,628 | 1,548,724 720,643
07 A &THEAL 140 2,465,832 373,644 82,249 13,031
08 A F AN EAE 236 891,161 538,953 349,259 75,624
09 =7}~ FAE 2911 | 36,015,342 | 27,971,442 | 28,429,772 1,023,176
10 =g 716 467,417 416,919 103,302 508
11 St s I AL 1,631 3,497,174 303,047 568,529 126,818
12 St BF-F AL 610 1,305,930 538,727 894,235 104,385
13 S B EAL FA) 407 2,941,834 1,768,965 225,299 37,899
14 S EEAE 1,789 6,457,610 3,272,773 | 4,394,577 270,654
15 S G RE 1,859 6,050,125 2,688,602 | 5,923,273 169,189
16 T2 FA 4,176 49,279,362 24,590,979 | 5,693,072 1,326,966
17 St F A EAE 1,977 5,867,477 2,466,483 | 4,862,123 195,149
18 S ulALS] 851 2,427,648 203,589 | 7,788,217 285,789
19 W3 S FAL 294 1,171,886 815,204 333,812 12,595
20 S A A E 1,719 5,287,159 2,335,307 | 5,208,094 122,892
21 S A f-F Ak 1,271 31,567,402 20,799,958 | 8,948,378 1,137,397
22 S AR EE 8,988 | 40,033,652 19,203,046 | 6,611,937 1,079,490
23 St A F AL 4,016 | 23425915 12,580,936 | 6,325,786 366,406
24 S A H FAL 19,29 | 136,467,850 | 82,663,900 | 43,532,302 | - 1,301,373
25 S Z | FAH 1,437 403,336 111,880 373,122 5,747
26 ST EEAE 2,130 5,371,706 2,488,673 | 5,062,955 144,760
27 S | G AL 1,242 4,581,803 3,201,466 | 2,133,974 62,849
28 St A = FA} 29,480 | 22,179,249 13,456,205 | 4,631,769 - 364,033
29 St EXFEHFAL | 649% | 158,473,034 | 130,571,165 | 15,259,953 1,089,791
30 s Aeled 471 161,587 33,989 113,318 746
b =
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23 | S A AL 0.1775 | 5(0.2869),18(0.81) 0.2008 | 3(0.0996),6(0.1229),18(0.7308),21(0.0466)

24 | S A AL 0.2396 | 9(0.6789),18(3.1114) 1]24(D)

25 | 3F==u-ZA} 0.5897 | 18(0.0339),30(0.9625) 0.5908 | 18(0.0339),30(0.9661)

26 | S EdEE 0.3095 | 5(0.1067),18(0.6462),30(0.2138) 0.3123 | 5(0.1318),18(0.6458),30(0.2223)

27 | SR Gubig-AH| 0.2306 | 50.7041),18(0.2687) 0.2322 | 5(0.7316),18(0.2684)

28 |EAH=ZA} 0.0651 | 18(0.5947) 0.0674 | 18(0.5887),30(0.4113)

29 | S EAFHFA 0.2505 [ 900.2072),18(1.2032) 0.2769 | 3(0.0103),9(0.3286),21(0.6611)

30 |sksA e Fot 1|30 1{30(D

_91_



HE4-14, 20089 F71Y FAAF MEEHY P>

71&3 E&4(TE) o 7€ Z8APTE)
bMU 8719 RIS Ak L) =R At A
01 |t e-3A -80% -80% -98% -80% -80% -98%
02 |HEFHRSEH -67% -93% -97% 0% 0% 0%
03 |FAETHEA -55% -94% -97% -25% -71% -54%
04 |AFZLFTEAL -37% -85% -99% -36% -85% -99%
05 |SAFSHEEA 0% 0% 0% 0% 0% 0%
06 |AH=A333A -82% -94% -99% -8% -8% -33%
07 |AAFTFA -60% -91% -69% -60% -91% -69%
08 |AF=A /N EAE -29% -29% =79% 0% 0% 0%
09 [&=7t2=F A -3% -69% -94% 0% 0% 0%
10 |[#=244 -58% -58% -95% -58% -98% -95%
11 |@=3FFA -96% -92% -89% -96% -91% -89%
12 | =834 =75% =75% -95% =75% -75% -95%
13 |@=2EALTA -81% -81% -97% -81% -81% -97%
14 | F=dsEdE -81% -82% -96% -81% -82% -96%
15 | @ad T -70% -70% -90% =70% -70% -90%
16 |FFEEFA -90% -97% -99% -38% -48% -38%
17 | @=5ALHE -74% -74% -91% -74% -74% -91%
18 | &=vlAtE 0% 0% 0% 0% 0% 0%
19 [FEFANETFA =71% -71% -96% =71% =71% -96%
20 |=ATLAE =73% -73% -90% =72% ~72% -90%
21 |=A/3A -80% -95% -98% 0% 0% 0%
22 | d=rrdaEm -91% -93% -97% 0% 0% 0%
23 | d=FAL A -93% -94% -95% -84% -85% -84%
24 | d=HEFA -82% -86% -94% 0% 0% 0%
25 | = =HFA =72% -50% =70% =72% -50% -70%
26 | =TT LAH -79% =79% -94% =79% =79% -94%
21 | F=A S LE AL -80% -80% -96% -80% -80% -96%
28 |FrHd=FAL -98% -93% -97% -98% -93% -97%
29 | F=EAFEHFAL =72% -95% -99% 0% 0% 0%
30 (SR AT 0% 0% 0% 0% 0% 0%
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H54-15, 20099 F71Y FPAFe) AR P>

71&3 E&4(TE) o 7€ Z8APTE)
bMU 8719 RIS Ak L) =R At A
01 |t e-3A =79% =17% -98% ~78% -76% -98%
02 |HEFHRSEH -81% -97% -99% -61% -81% -61%
03 |FAETHEA -25% ~76% -25% 0% 0% 0%
04 |AFZLFTEAL 0% 0% 0% 0% 0% 0%
05 |SAFSHEEA 0% 0% 0% 0% 0% 0%
06 |AH=A333A =72% -82% =72% 0% 0% 0%
07 |AAFTFA -40% -89% -40% -39% -88% -39%
08 |AF=A /N EAE -34% -34% -87% 0% 0% 0%
09 [&=7t2=F A -19% -73% -95% 0% 0% 0%
10 |[#=244 -60% -60% -96% -59% -59% -96%
11 |@=3FFA -93% -91% -89% -93% -90% -88%
12 | =834 -79% -79% -96% =17% -T1% -96%
13 |@=2EALTA -74% -75% -74% -74% -75% -74%
14 | F=dsEdE =74% -74% -93% 0% 0% 0%
15 | @ad T -67% -67% -89% -31% -25% -33%
16 |FFEEFA -88% -93% -90% 0% 0% 0%
17 | @=5ALHE -70% -70% -90% -60% -49% -81%
18 | &=vlAtE 0% 0% 0% 0% 0% 0%
19 [FEFANETFA -67% -67% -87% -66% -66% -86%
20 |=ATLAE =72% =72% -91% -71% -71% -91%
21 |=A/3A -74% -87% =79% 0% 0% 0%
22 | d=rrdaEm -91% -91% -93% 0% 0% 0%
23 | F=FA-LFA -93% -93% -93% -91% -92% -91%
24 | d=HEFA -81% -85% -94% 0% 0% 0%
25 | = =HFA =72% -45% -63% =72% -44% -63%
26 | =TT LAH =17% =77% -94% =17% -71% -94%
27 | d=AGELFA -80% -80% -96% -53% -53% -85%
28 |FrHd=FAL -99% -94% -98% -98% -94% -98%
29 |F=EAFHTA -69% -95% -99% 0% 0% 0%
30 (SR AT 0% 0% 0% 0% 0% 0%
- 93 - ..-:'x—-i: .":‘l:- |



(H=4-16, 20108 5719 Fddse] vaed A5

712 Z284(TE) < 71E4 ZEAPTD)
bMU 8719 RIS Ak L) =R At A
01 |t e-3A -82% ~74% -98% -78% -71% -98%
02 |HEFHRSEH -36% =12% -36% 0% 0% 0%
03 |FAETHEA -31% -76% -31% 0% 0% 0%
04 |AFF LR A 0% 0% 0% 0% 0% 0%
05 |SAFSHEEA 0% 0% 0% 0% 0% 0%
06 |AH=A333A -68% -79% -68% 0% 0% 0%
07 |1 REZAL -41% -86% -41% -40% -85% -40%
08 |AF=A /N EAE -49% -49% -92% -17% -16% -84%
09 |g=7F22F Ak -8% ~76% -96% 0% 0% 0%
10 [g=744d -56% -56% -94% -56% -56% -94%
11 |@=3FFA -92% -90% -89% -90% -87% -84%
12 | =834 -65% -65% -92% -51% -39% -83%
13 |@=2EALTA -75% =17% -75% -75% -75% -75%
14 | F=dsEdE -73% ~73% -82% -57% -23% -43%
15 | @ad T -68% -68% -82% -56% -56% -83%
16 |FFEEFA =79% -91% -90% -26% -46% -26%
17 | @=5ALHE -73% -73% -89% -73% -73% -90%
18 |3 wiALS] 0% 0% 0% 0% 0% 0%
19 [FEFANETFA -67% -67% -88% -66% -66% -87%
20 | F=AETAG -70% -70% -85% -62% -62% -86%
21 |=A/3A -29% -88% -93% -13% -92% -52%
22 | d=rrdaEm -89% -89% -89% 0% 0% 0%
23 | d=FAL A -83% -88% -95% -83% -88% -95%
24 | =Y FAL -78% -90% -98% 0% 0% 0%
25 | 2HFA -70% -42% -65% -76% -37% -68%
26 | =TT LAH -74% ~74% -93% =70% =70% -91%
27 | d=AGELFA -80% -80% -90% ~73% ~73% -93%
28 |d=HE=FA -98% -93% -98% -98% -93% -98%
29 | EAFEHFTA ~78% -97% -100% =17% -92% -93%
30 (SR AT 0% 0% 0% 0% 0% 0%
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HB4-17, 20119 F71Y FPEse) vEe P>

71&3 E&4(TE) o 7€ Z8APTE)
bMU 8719 RIS Ak L) =R At A
01 |t &EEAL -74% -74% -98% =72% =72% -98%
02 |hHAFERSH) -49% -86% -96% -10% -40% -10%
03 |FArgTEAL -22% -87% -98% 0% 0% 0%
04 |AFZFLRTA -3% -78% -99% 0% =17% -99%
05 |&ATTEAL 0% 0% 0% 0% 0% 0%
06 |JAH=AEZEA -70% -85% -98% 0% 0% 0%
07 |JAHFTEAL -41% =T1% -96% -40% =17% -96%
08 |AF=ANTANE -33% -33% -95% -1% -1% -89%
09 |3t 7t2=F A 0% 0% 0% 0% 0% 0%
10 [F=74< -47% -47% -93% -46% -46% -93%
11 |=3&3A -83% -83% -87% =17% -64% -64%
12 |=aFsAt -51% -51% -91% -21% -21% -81%
13 |F=BEAL A -76% -80% -99% -76% ~76% -95%
14 |5 -71% -75% -95% -61% -61% -86%
15 [ dE) -64% -68% -92% -64% -67% -92%
16 |[F===3A -83% -95% -99% 0% 0% 0%
17 |R=EAAE -71% -71% -93% -70% -70% -93%
18 | 3k=rmpALE] 0% 0% 0% 0% 0% 0%
19 |B5ZAAETTA -51% -51% -97% -50% -50% -97%
20 |Z=mAEEAE -66% -66% -92% -65% -66% -92%
21 | = frE AL -20% -90% -99% 0% 0% 0%
22 | =y a9 -91% -94% -99% -68% -17% -10%
23 | F=FA-LFA -82% -91% -98% -80% -80% -87%
24 | =g EAL -76% =T1% -76% 0% 0% 0%
25 | = =HFA -66% -41% -63% -66% -41% -63%
26 |F=THLAE -69% -69% -93% -69% -69% -93%
21 | F=A S LE AL =7T% =T1% -97% =17% =17% -97%
28 |FrHd=FAL -98% -93% -99% -98% -93% -99%
29 | F=EAFEHFAL -75% -93% -95% =72% -79% -82%
0 | R AT 0% 0% 0% 0% 0% 0%
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CH24-18, 20080 TEAL AGHAAE ARDH
DR A AP PAEI PR
01 | &EA 38 | 357238 24 | 00 | 23 | 1.8 | 47 | 24 | 37
02 |d3HFE R FH 23 | 346 | 35.7 | 24 | 56 3.0 18 | 46 | 40 | 4.2
03 | FArEREEAL 3.0 | 352291 24 | 75 2.3 23 | 48 | 0.7 3.5
04 |AFFFFTHFAH 3.0 | 363|214 24 | 36 | 23 | 1.8 | 49 | 39 | 36
05 |&AtEREEAL 00 | 00 | 00 | 00 | 00 { 00 | 0.0 | 0.0 | 0.0 | 0.0
06 |Ad=AFFFAH 3.8 | 357|303 | 3.0 | 7.5 3.0 18 | 48 2.3 3.8
07 | AHFREFA} 23 | 328|344 24 | 67 | 30 | 14 | 49 | 34 | 35
08 |AF=AMEAE| 23 | 360 | 31.1 | 1.8 5.3 3.8 14 | 44 2.9 3.6
09 |[S=7F2=FA 3.0 | 35.7 | 325 | 24 | 85 3.8 1.8 50 | 4.0 3.7
10 =744 30 | 378|319 | 24 | 64 | 23 | 18 | 48 | 14 | 39
11 | F=3FFA 38 [ 363326 | 30 | 76 | 38 | 23 | 45 | 33 | 43
12 | S=5BFFA 45 | 371 | 337 | 3.0 | 6.6 3.0 23 | 438 35 | 46
13 |S=3EALZTA 38 | 36.8 | 383 | 24 | 9.2 3.8 23 | 47 | 40 | 46
14 | F=5Ed5EH6H 0.0 | 00 | 00 | 00 | 00 | 0.0 | 00 | 0.0 | 0.0 | 0.0
15 | SF5dEdEm 00 | 00 | 00| 00 | 00 [ 00 | 00 | 00 | 00 | 00
16 |[F==2FA 3.8 | 357 | 354 | 3.6 8.2 3.8 2.3 | 47 30 | 41
17 | k=54 286 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
18 | &=miAts 30 [ 352360 24 | 76 | 30 | 1.8 | 47 | 33 | 41
19 |W$3ax5FAH 3.0 | 300 | 263 | 1.8 6.7 | 3.0 14 | 49 2.5 34
20 | d=ATEAE 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
21 | 3= frE AL 38 [ 295|350 30 | 85 | 38 | 1.8 | 48 | 40 | 4.0
22 |mrgdxEm| 0.0 | 00 | 00 | 00 | 00 | 00 | 00 | 0.0 | 0.0 | 0.0
23 | @=mFAAZA 45 | 385 | 365 | 3.6 9.2 | 45 2.7 | 438 2.8 3.6
24 | 3= E AL 45 | 389|368 | 36 | 94 | 38 | 23 | 48 | 39 | 41
25 |d==HIA 45 | 387 | 334 | 36 | 78 | 3.0 | 27 | 49 | 35 | 4.0
26 |3 LAE 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
27 | A dFFAH 3.0 | 374 | 370 | 30 | 85 | 38 | 1.8 | 46 | 40 | 43
8 | FrHdE=FAL 38 [ 352|332 24 | 56 | 23 | 23 | 45 | 26 | 3.7
29 | EXFEFAH 38 | 351330 3.0 | 7.0 34 20 | 46 3.0 3.7
30 |sNIFHAAHFH| 00 | 00 | 00 | 0.0 | 00 | 00 | 0.0 | 0.0 | 0.0 | 0.0
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2419, 20099 FEHE AYFIAE ARAT
DR A AP PAE RS
01 | &EA 38 [337]303 | 24 | 76 | 30 | 1.8 | 42 | 40 | 4.0
02 |d3HFE R FH 3.0 | 381|241 | 24 | 4.2 3.0 23 | 49 14 | 45
03 | F-AHEREFAL 30 [ 293305 | 24 | 55 | 30 | 23 | 48 | 22 | 38
04 |AFFFFTHFAH 38 [ 380|371 24 | 76 | 30 | 23 | 5.0 | 3.7 | 3.9
05 |&AtEREEAL 00 | 00 | 00 | 00 | 00 { 00 | 0.0 | 0.0 | 0.0 | 0.0
06 |Ad=AFFFAH 3.8 | 381|396 | 3.0 | 85 3.8 2.7 50 | 40 | 41
07 | AHFREFA} 30 [332]291| 30 | 58 | 30 | 27 | 50 | 08 | 41
08 |AF=AMEAE| 3.0 | 37.7 | 366 | 24 6.7 | 3.8 23 | 5.0 | 40 | 46
09 |[S=7F2=FA 45 | 365370 | 3.0 | 76 3.8 2.3 50 | 4.0 | 45
10 |gt=2A4<d 3.0 | 40.2 | 329 | 24 | 8.2 3.0 2.3 5.0 22 | 45
11 | F=3FFA 38 | 3731399 | 30 | 85 | 38 | 27 | 50 | 40 | 47
12 | S=5BFFA 3.8 | 396|395 | 3.0 | 82 3.0 23 | 49 | 40 | 43
13 |S=FEALFA 38 | 376 | 39.3 | 3.0 | 94 | 45 23 | 47 | 40 | 46
14 | F=5Ed5EH6H 0.0 | 00 | 00 | 00 | 00 | 0.0 | 00 | 0.0 | 0.0 | 0.0
15 | SF5dEdEm 00 | 00 | 00| 00 | 00 [ 00 | 00 | 00 | 00 | 00
16 |[F==2FA 3.8 | 384 | 408 | 3.0 | 94 | 45 2.7 | 48 | 40 | 41
17 | d=53A4LHH 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
18 | &=miAts 38 [389 349 | 30 | 85 | 23 | 27 | 48 | 24 | 45
19 |3 x5FA 3.8 | 401 | 334 | 24 54 3.0 23 | 438 2.7 | 47
20 | d=ATEAE 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
21 | 3= frE AL 45 | 388 | 414 | 36 | 94 | 45 | 23 | 50 | 39 | 43
22 |mrgdxEm| 0.0 | 00 | 00 | 00 | 00 | 00 | 00 | 0.0 | 0.0 | 0.0
23 | @=mFAAZA 5.0 | 41.1 | 36.6 | 3.6 | 10.0 | 4.5 2.7 50 | 06 | 44
24 | 3= E AL 50 | 418 | 406 | 36 | 96 | 45 | 27 | 50 | 40 | 43
25 |d==HIA 45 | 407 | 335 | 36 | 66 | 3.0 | 23 | 5.0 | 35 | 45
26 |3 LAE 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
27 | A IGFAH 38 | 355|355 | 3.0 | 56 3.8 1.8 5.0 24 | 4.2
28 | HE=FAL 45 | 344|338 | 36 | 76 | 3.8 | 27 | 49 | 18 | 338
29 | EXFEFA 45 | 40.7 | 36.3 | 3.6 6.7 | 45 23 | 5.0 2.7 3.6
30 |sNIFHAAHFH| 00 | 00 | 00 | 0.0 | 00 | 00 | 0.0 | 0.0 | 0.0 | 0.0
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CH24-20, 20100 TEAL AGHAAE ARDH
DR A AP PAE PR
01 | &EA 38 1392320 24 | 73 | 30 | 23 | 50 | 40 | 34
02 |d3HFE R FH 3.0 | 396 | 361 ] 24 | 85 3.0 18 | 47 | 4.0 3.8
03 | F-AHEREFAL 30 [ 358|374 ] 30 | 79 | 30 | 23 | 47 | 3.0 | 3.0
04 |AFFFFFA 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
05 |&AtEREEAL 00 | 00 | 00 | 00 | 00 { 00 | 0.0 | 0.0 | 0.0 | 0.0
06 |ANH=AF&FFA 45 | 404 | 401 | 3.0 | 85 | 45 2.3 5.0 3.8 3.8
07 | AHFREFA} 30 | 366|367 | 36 | 76 | 38 | 23 | 49 | 40 | 39
08 |AF=AMEAE | 3.0 | 386 | 285 | 24 | 4.8 | 45 18 | 45 12 | 4.0
09 |[S=7F2=FA 3.8 | 39.7 | 365 | 3.6 9.1 3.0 2.3 5.0 34 34
10 =744 30 | 415|368 | 30 | 7.7 | 38 | 27 | 46 | 40 | 47
11 | F=3FFA 38 | 413 | 404 | 36 | 85 | 45 | 27 | 50 | 26 | 4.0
12 | S=5BFFA 3.0 | 406 | 342 | 3.0 | 76 3.0 18 | 48 | 40 | 4.0
13 |S=3EALFA 45 | 425 | 35.1 | 3.6 74 | 3.8 2.3 5.0 35 | 45
14 | F=5Ed5EH6H 0.0 | 00 | 00 | 00 | 00 | 0.0 | 00 | 0.0 | 0.0 | 0.0
15 | SF5dEdEm 00 | 00 | 00| 00 | 00 [ 00 | 00 | 00 | 00 | 00
16 |[F==2FA 3.8 | 40.7 | 393 | 3.0 | 9.1 3.8 2.7 5.0 30 | 43
17 | k=54 286 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
18 | &=miAts 38 [ 386|381 30 | 76 | 23 | 23 | 41 | 40 | 48
19 |3 x5FA 3.8 | 396 | 379 | 24 77 | 45 2.7 | 5.0 32 | 44
20 | d=ATEAE 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
21 | 3= frE AL 50 [ 394|352 | 36 | 85 | 38 | 23 | 50 | 40 | 3.6
22 |mrgdxEm| 0.0 | 00 | 00 | 00 | 00 | 00 | 00 | 0.0 | 0.0 | 0.0
23 | @=mFAAZA 45 | 416 | 39.7 | 3.6 8.2 3.8 2.7 5.0 30 | 43
24 | 3= E AL 38 | 436|362 | 24 | 94 | 15 | 23 | 50 | 40 | 46
25 |d==HIA 38 | 416 | 402 | 36 | 85 | 30 | 23 | 49 | 40 | 45
26 |3 LAE 00 | 00 | 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0
27 | A AyFAH 3.8 | 403 | 326 | 30 | 7.8 | 38 | 23 | 48 | 29 | 3.6
8 | FrHdE=FAL 38 | 402|342 | 30 | 5.7 | 30 | 27 | 50 | 40 | 39
29 | EXFEFA 45 | 40.2 | 30.8 | 3.6 6.9 3.8 23 | 438 3.0 3.1
30 |sNIFHAAHFH| 00 | 00 | 00 | 0.0 | 00 | 00 | 0.0 | 0.0 | 0.0 | 0.0
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2421, 20119 TEAL AGHAAE ARDH
DR A AP PAE PR
01 | &EA 35 1398|256 | 24 | 63 | 25 | 1.8 | 49 | 40 | 26
02 |d3HFE R FH 40 | 383 | 388 | 2.8 81 | 4.0 21 | 48 | 40 | 41
03 | FArEREEAL 35 | 412 | 353 | 24 | 7.7 | 3.0 24 50 | 40 | 23
04 |AFFFFFA 00 | 00 | 00 [ 00 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0
05 |&AtEREEAL 00 | 00 | 00 | 00 | 00 { 00 | 0.0 | 0.0 | 0.0 | 0.0
06 |AH=AFEFFAH 45 | 379 | 411 | 3.2 9.5 3.5 2.7 5.0 39 | 45
07 | AHFREFA} 40 | 386 | 383 | 32 | 74 | 35 | 24 | 50 | 40 | 46
08 |AF=AMEAE | 35 | 37.8 | 347 | 24 77 | 45 2.1 3.9 17 | 44
09 |[S=7F2=FA 40 | 41.0 | 338 | 3.2 6.8 3.5 24 5.0 2.0 3.8
10 |gt=2A4<d 45 | 411 | 369 | 3.6 6.4 | 4.0 24 | 49 22 | 4.2
11 | F=3FFA 50 | 423|431 | 36 | 96 | 45 | 3.0 | 50 | 34 | 46
12 | S=5BFFA 40 | 416 | 283 | 2.0 | 81 2.5 21 | 50 | 40 | 41
13 |S=3EALFA 35 | 39.0 | 35.7 | 3.2 6.4 | 3.5 21 | 438 29 | 4.7
14 | F=5Ed5EH6H 4.0 | 43.0 | 346 | 3.2 7.7 | 4.0 24 | 47 29 | 46
15 | SF5dEdEm 45 | 41.8 | 31.8 | 2.8 7.2 2.5 2.7 | 4.8 3.7 | 47
16 |[F==2FA 45 | 414 | 37.7 | 3.6 9.6 3.5 2.7 5.0 2.7 | 43
17 | d=53A4LHH 5.0 | 416 | 304 | 24 | 56 | 4.0 2.7 | 49 33 | 438
18 | &=miAts 35 | 40.8 | 354 | 32 8.7 2.5 21 | 49 2.0 | 4.6
19 |3 5FA 4.0 | 399 | 340 | 24 6.5 | 4.0 2.7 | 4.8 3.7 | 49
20 | d=ATEAE 40 | 41.7 | 307 | 28 | 68 | 35 | 24 | 49 | 32 | 438
21 | 3= frE AL 40 | 36.7 | 265 | 28 | 5.0 | 35 | 24 | 46 | 40 | 4.2
22 |S=rgdAEE| 35 | 383 | 355 | 1.6 7.4 3.5 24 | 49 2.8 | 4.9
23 | @=mFAAZA 45 | 40.7 | 36.7 | 3.2 9.6 | 4.0 2.7 | 4.9 20 | 45
24 | 3= E AL 40 | 413|311 | 32 | 67 | 1.0 | 27 | 50 | 29 | 43
25 |d==HIA 4.0 | 411 | 352 | 3.2 8.5 3.5 1.8 | 5.0 32 | 41
26 |3 LAE 35 | 386 | 340 | 28 7.7 | 3.0 2.7 | 4.9 33 | 47
27 | A dyFAH 35 | 408 | 346 | 28 | 6.2 | 35 | 27 | 5.0 | 40 | 37
28 | HE=FAL 40 | 378 | 338 | 28 | 7.2 | 40 | 24 | 48 | 18 | 4.0
29 | EXFEFAH 45 | 359 | 352 | 3.2 8.7 | 3.0 2.7 |1 49 | 08 3.6
30 |sNIFHAAHFH| 00 | 00 | 00 | 0.0 | 00 | 00 | 0.0 | 0.0 | 0.0 | 0.0
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Abstract

A Study of Correlation between
Management Efficiency and
Performance Evaluation of Public

Enterprises

Gun-Hyo Park

Master of Public Enterprise Policy
The Graduate School
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Seoul National University

This study, targeting 30 full and semi market—oriented public
enterprises which have been exerting a lot of influences across
the Korean society both as an administrative and economic body,
intended to measure and analyze management efficiency divided
into the following three categories based on non-oriented data

envelopment analysis model(DEA) : technical efficiency(TE), pure
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technical efficiency(PTE) and scale efficiency(SE) and then
identify  correlation between  management  efficlency  and
management performance evaluation made by the public and the
government.

This study primarily analyzed the correlation between
management efficiency and management performance evaluation of
public enterprises and subsequently, the correlation between
management efficiency and non—market economic factors, such as
leadership, customer satisfaction and governmental policy. Based
on the result of analyses on the relations between management
efficilency and management performance evaluation and between
management efficiency and non economic role, public enterprises
with relatively high efficiency and high performance were selected
and then benchmarked for presenting a way of strategically
improving other public enterprises.

Considering that input variables easy to manage and control are
applied as main decision making variables both for private and
public companies, the non-oriented DEA was used in this study.
cost factors, such as the number of employees, assets and
liabilities, were selected as the input variables while the factors
clearly demonstrating performance of a public enterprise,
including sales and operating revenue, were selected as the
output variables. With those input and output variables, the
management efficiency of public enterprises were measured.

According to the efficiency measurement result, the public
entities ranking top places in terms of TE included Ulsan Port
Authority, Korea Racing Authority, Korea Marine Environment
Management Corporation, and Korea Gas Corporation. The nine

public entities were identified to be relatively more efficient in
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terms of PTE, including Ulsan Port Authority, Jeju Free
International City Development Center, Korea Racing Authority,
Korea Marine Environment Management Corporation, Busan Port
Authority, Incheon International Airport Corporation, Korea Gas
Corporation, Korea National Oil Corporation, and Korea Electric
Power Corporation. Regarding the average values in TE and PTE
of public enterprises, all efficiencies were found to improve
further each year. But, on average, the value of TE was 19,35%
lower than that of PTE.

As a result of the correlation coefficient analysis between
management evaluation and management efficiency of public
enterprises, the highly efficient public enterprises were found to
tend to rank low in the management performance evaluation iIn
the case of TE and SE while tending to rank high in the case of
PTE, implying that results might be different depending on
assumed efficiency condition. Additionally, the public enterprises
with high management efficiency showed low performance from
the aspect of non market economic factors and thus indicated that
the public enterprises highly efficient and economically very
active were not highly evaluated by the public and the
government in non economic body roles.

As a result of applying the management efficiency and
management performance evaluation of public enterprises to the
correlation analysis frame offered in this study, Korea Minting &
Security Printing Corporation and Korea Gas Corporation which
showed relatively high wvalues from the analysis of management
efficiency and management performance evaluation were identified
as an excellent reference group. And, the result of correlation

analysis between the management efficiency and non market
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factors found that Korea Minting & Security Printing Corporation
and Korea Racing Authority displayed high performance in terms
of non market economic factors in proportion to their management
efficiencies.

According to results of multi regression analyses between
management efficiency and management performance evaluation
and between management efficiency and non market factors, there
were no relation statistically significant and no causal relationship
among these variables. However, the public enterprises whose
returns to scale(RTS) declines and semi, not full, market—oriented
public enterprises are found highly efficient at a significance level
in terms of the management performance evaluation and non
market factors, respectively. Accordingly, this implies that the
strong application of external control factors to the public
enterprises leads to difficulties in achieving active management
efficiency due to big social impact and furthermore, the role as
an administrative body becomes more important than that of the

economic body for the public firms.

keywords : data envelopment analysis, public enterprises,
management efficiency, performance evaluation, administrative
role, economic role,
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