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ABSTRACT

The impact resulted from the financia crisis in global flat panel display industry is
different according to the competitive strategy they took. Taiwan's flat panel display industry
mainly operated in OEM and assembled component including the Color Filter, Glass
Substrate, Backlight units, Polarizer, Driver IC etc., which were made by factories upstream
in the value chain. From a point of view on value chain, we can define al the component
industries as segments in the flat panel display industry value chain.

This research in mainly discuss the impact cause by the financial crisis on segments in
value chain and the variance in the ability of gaining profit. In the first, we use profit pool
which is used to evaluate the profit that segments gained and take operating margin as index
to observe the whole value chain.The second, we use Data Envelopment Analysis to evaluate
performance of segments in value chain and Mamquist Productivity Index to find the cause
which made the efficiency change between years.

At last, we find the enterprise which gained profit in fact by Data Envelopment Analysis
and the reason that make units inefficient through Slack Variable Anaysis. The research
period is 2005 to 2009 and it covers the financial crisis which happened in the end of year
2007. With this structure, the results of the actual evidences are as following.

1. Profit pool analysis can be used to observe how segments gain profit. The Driver IC
segment is the most stable, it keep obtain profit after the financial crisis. The other
segments are affected by the boom of the flat panel display industry.

2. The Flat Panel Display and Driver IC are not only efficient segments in the value chain
but also stable. And the Backlight unit segment is the most inefficient one. Besides, we
find that FPD, Driver IC, and Color Filter can be classified as lower-risk and
higher-return segments through the risk- return efficiency matrix.

3. To find the reasons which cause productivity variant, this research uses Mamquist
Productivity Index to do the efficiency anaysis in the research period which covers the
financial crisis. In fact, most of the reasons that make the segments’ efficiency down low
are just because the productive technology inefficient.

4. Finaly, to distinguish the segments ability to gain profit, this research uses all the
enterprises in the panel industry value chain as DEA’s Decision Making Units. It shows
the enterprises that belong to Driver IC segment, their performance are still the best. But
the panel segment can distinguish clearly which enterprise is profitable. Through Slack
Variable Analysis, it is known that the inefficient enterprises’ profit do not enhance as
well as the enterprises’ scale expand.

Keywords. Profit Pool, Data Envelopment Analysis, Malmquist Productivity Index,
DEA-window analysis.
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19% 10%
10% 6%
2.1
Backlight 23% Driver IC 5%
Color Filter 19% Inverter 5%
PCB, etc 14% Chemicals 4%
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LC 6%
DisplaySearch
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TFT-LCD

2008
TFT-LCD (
? 2010) 2.2
2.2
08Q2 | 08Q3 | 08Q4 | 09Q1 | 09Q2 | 09Q3 | 09Q4 | 2007 | 2008 | 2009
TFT-LCD(>10") | 2815.9| 2,426.0| 1,326.9| 1,193.0| 1,799.7| 2,366.4| 2,286.5| 10,870.0, 9,505.3| 7,645.6
TFT-LCD(<10") 331.2| 416.0f 370.0] 281.8] 365.7| 449.8| 303.9| 1,271.2| 1546.4| 1,401.2
TN/STN LCD 122| 138.3] 1109 75.5 65.3 70.0 62.8 637.4 503.2 2735
OLED 17.8 21.9 19.9 18.3 18.0 18.7 19.3 63.4 75.9 74.3
Others 1.3 15 1.2 1.0 11 11 1.2 6.7 54 4.4
Sub-total 3,288.2( 3,003.7| 1,828.9| 1,569.6| 2,249.8| 2,906.0| 2,673.7| 12,848.7| 11,636.2] 9,399.0
Color Filter 368.3| 315.3] 1829| 163.8| 243.8| 3329 325.1| 1,3234| 1,246.5| 1,065.6
Polarizer 181) 1504 87.3 88.6) 104.8/ 108.2] 116.2 691.8 596.2 417.8
Glass Substrate 332.2| 3222 286.8] 258.1] 304.6| 350.3] 379.0] 1,155.4| 1,280.2| 1,291.9
Backlight Unit 380.1| 375.2] 256.3] 205.5| 288.3] 313.8| 325.1| 1,501.0f 1,390.8] 1,132.7
Sub-total 1,261.6| 1,163.1| 813.3] 716.0] 941.5| 1,105.2| 1,145.4| 4,671.6| 4,513.7| 3,908.0
Tota 4,549.8| 4,166.8| 2,642.2| 2,285.6| 3,191.3| 4,011.2| 3,819.1] 17,520.3| 16,149.9| 13,307.0,
IEK ITIS 2010/02
2.2
Micheal E. Porter 1985
(Competitive Advantage)




gHER

Porter ( 23
S EQRKLI \
A BB \
#\
HATHER \ﬁ
P \
s ol e ul
SR SAEY SR TS S TRt L E A B
¥ BEH

10



L S & 3k

E) SRR AL
BEH .
Bk _ SRRk §i €] kS ok i€

% At S Xl Y]

; oy ) | R i :

18 i . | 2569 1R (s P e Rae
| 3 :
: ' i
| mERee\ |
| R {84 :

2.4
Michael E. Porter, Competitive Advantage (1985)
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2002 2006
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Tobit 14
DEA
2002
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TFT-LCD
Malmaquist
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Mapping a Profit Pool
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LCD TFT-LCD

ITO
3.2 !
(Data Envelopment Analysis, DEA)
1978 Charnes Coope Rhodes
the Efficiency of Decision Making Units” Farrell
0 1

CCR

Charnes  Cooper(1985)

! Sueyoshi (2003) (2005)

(2008) D.E.A
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(dual problem)
Bousso Fiane et al.(1991) (3.2 s+m
n+s+m+1 (Dual)

(3.2)

Min h =q - egas +aSr—

=1 @
st. al X, -aX,+s =0, i=1..m
=1
al Y- s =Y,, r=1..,s

j=1

l,,5,82%0, j=L..,n, i=1..m r=1..,s

q (3.3
S,S (Slack) (Surplus)
(3.3) ? DMU,
DMU
DMU, CCR
1.q =1 DMU,  CCR
q <1 (33) é.l (X 5 =qX, < X, DMU,

DMU DMU,
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29 =1 s s 0 DMU,

(Radical Efficiency) CCR Farrell
=1 s20 X,=al X+s X, >al ;X DMU,
DMU S# 0
aly,>v, DMU, DMU
3. q =1 s s O DMU, CCR Pareto -
Koopmans
q =1 s =5=0 éljxij:Xik é.leij:Yik DMU,
DMU
DMU, CCR
CCR
@Xi -5 Yy+9s)
DXik DYrk:
DX = X - (q*xik - 3-*), 1=1..m
DY, =(Yrk +Sr+*)_ Yoo r=1..s (3.4)
3.2.2 BCC
CCR (Technical
Scale Efficiency, TE) DMU
CCR DMU DMU
Banker

Charnes  Cooper 1984 CCR
BCC CCR 3.2
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(2003)
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(Increasing Return to
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A
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A
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A
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R
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Banker Charnes  Copper(1984)
(Pure Technical

Shephard(1970)
Efficiency, PTE) (Scale Efficiency, SE) BCC

(Boussofiane, 1991) BCC

S
[*]
a urYrk - Uy

r=1

CCR (3.5)

S g .
auy. - aviXij £0, J]=1...,n
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r=1 i=1
u,v.®0r=1.s i=1.,m
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u, >0 (DRS)
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(3.6)

aly,- S =Y, r=1..,8
j=
41, -1
j=
l,,§.,2%0 j=L.,n, i=L..m r=1..s
q (3.7)
5
(CRS)
(IRS)
(DRS)
BCC
- § Yrk+5:)
DY,,
DX, = X, - (4" X~ §7), i=1..m
DY, =(Yu+5")- Yo T=L.s (3.8)
CCR BCC

(Most Productive Scale Size, MPSS)
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3.3

DEA (Rule of Thumb)
(Decision Making Unit, DMU)
ITIS
DMU
DMU
2005 2009
3.4
DEA
(Jamasba and Pollittb, 2003)
DEA 3.2
3.2
1. 1.
(2000) — 2, ( )
3. 2.
4,
TFT-LCD 1. 1
(2003) 2.
3.
TFT-LCD 1.
(2003) 2.
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3.
4,
1
(2003) 2
3.
4,
TFT-LCD 1
(2004) — 2 2
3.
DEA TFT-LCD 1 1
(2009) 2. 2.
3.
TFT-LCD 1 1
2
(2007)
1
(2008)
1
2
3.
1
2
(2008) 3.
4,
5.
1 1
(2009) 2. 2.
3.
4,
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(2004) TFT-LCD

8.5
(2007)

3.3

(2004)
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3.5 Pear son

DEA
( 2005)
Pearson
34
DEA
3.4 {1} { O} Pearson
{1} {1} {1} {1}

{C} 0.997 0.983 0.954 0.962
2005

{O} 0.519 0.531 0.386 0.403

{O} 0.999 0.962 0.966 0.976
2006

{O} 0.316 0.250 0.299 0.307
007 {O} 0.998 0.975 0.952 0.985

{O} 0.983 0.957 0.945 0.973

{O} 0.999 0.957 0.926 0.980
2008

{O} 0.482 0.321 0.357 0.365
2009 {O} 0.815 0.870 0.762 0.798

{O} (0.717) (0.769) (0.836) (0.814)
3.6 DEA-

DEA Malmaquist
Malmquist DEA
Malmaquist DEA

( 2007)
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( 2007)

(window analysis) Charnes et al. (1985)
DEA
m =
W=m-k+1
DMU = N*k
(2003)
k 1 k
k+1 1
(m)
m-Kk+1 k
N N*k
Wl
A,..A, B,.B,,C.C,N, N, N*k ( 2003)
k(m-k+1)
1 m
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Farrell (1957)
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A w1
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A, A
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W2 B, e B, .1
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= TR ~ T
C W1
C,on C,«
W2 C, e C,xa
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3.7 Malmquist




t t+1

Malmquist
Malmaquist
(tfpch) (T.FP)
(ROA ROE)
(sales/ )... Fare et. a(1994) Caves, Christensen and
Diewert(1982) (TFP)
Shephard tfpch
(techch) (effch) effch
(pech) (sech) 3.3
X2/Y
X1/Y

3.3
(2003)
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60z! 0z
é t 1 U

MI t+1 — é OZ 7 OZ L’,I
t éOZ tt+1 0oz :11 U
eoz' o0z" @
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CIE t® t+1 — T$ o — OZ i

TSE ¢ OZ|
oz
MPI t”l = CIE "' Ml t”l

Fare (1992) Malmaquist (MI) M1

Z' ot z! t+1
Z: . Z" ot
Z\ t+1 Z\ CIE®™ t
t+1 (Catching-up in Efficiency)  MPI™ ¢ t+1
Malmaquist (Mamaquist Productivity Index, MPI)
DMU  t di (%, %)
Yt
DMU di (%, %) =1
4 (Xp V) DMU  t Malmauist
d; (%, %)
t t+1
t t
A Oy, Y1) DMU  t+1  Mamauist
"™ (% %)
Malmquist
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(t, t+1) Mamaquist

1
éd'(x..,v..|CR Yx RS) (P
tprh - é | (tX[+1 yt+1 S) e dI t+(1)(t+1 yt+1 C S)H (311)
& d(X,¥|CRS) d (%, % |CRS) g
(3.11) di %Y O (K Vo)
d (%ep Vi) A6 W)
tfpch > 1 DMU t t+1
tfpch< 1 DMU
(tfpch) (effch)
(techch)

Tfpch = effch x techch

1

CRS) € di (X..¥:4[CRS) . di (x,%|CRS) ¥

A1 (X Ve

tfpch = é— + a (312
di (%, %|CRS) gdi™ (X %a|CRS) di*(x,y|CRS)g
di"* (X1, Yu1|CRS)
d; (.Y, |CRS)
(effch) DMU  t+1 (X.2: s |CRS)
DMU DMU t DMU
effch> 1 effch< 1
t
cilﬂ( Xt+1! yt+1|CRS) t +1
di™* (X.1, Vit [CRS)
t
techcy (X HICRS)
di™(x.y,|CRS)
techch >1 techch <1
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(Variable Return to Scale, VRS)
(effch) (pech) (sech)

effch  pech x sech

A (X1, Yea VRS) | A (X, Vea|CRS) 1 A (%, Vs VRS)

effch = (3.13)
d; (. y,|VRS) d; (x.¥,|CRS)/ d| (.Y, [VRS)
A" (X1, Yius VRS)
d; (%, y,|VRS)
pech > 1 sech
>1 t t+1
effch DMU
techch
pech
sech tfpch
1
( )
Malmaquist

3.4
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TFT-LCD

(2005~2009 )
Malmquist
4.1
4.1
() ()

3034 91/08/26 5,956,971,010

To 3592 96/10/29 531,750,000
3545 96/07/03 1,351,328,500
8016 92/12/25 1,154,871,290
2409 89/09/08 88,270,455,350
6116 93/09/06 54,044,316,160
3009 99/03/18
2475 90/09/17 164,857,178,390
3481 95/10/24 80,408,370,940
6120 95/09/13 4,205,014,710
6255 95/10/31 1,682,437,800
8107 94/11/15 1,718,298,560
5371 88/01/20 7,240,385,180
6176 96/05/15 4,135,206,990
6156 92/02/19 1,745,720,260
8085 93/03/01 1,572,572,420
2112 89/6/29 3,792,602,850
3051 91/10/28 5,067,764,100
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() ()
8215 92/09/22 2,865,300,910
8056 92/01/23 7,000,000,000
3049 91/09/27 8,710,687,860
(3481) 99 (3009)
2005~2009
TFT-LCD
/ )
( / )
4. 2 TFT-LCD (2005)
IC total
2 2 8 4 5 21
26,209,536| 8,941,713|104,237,776|32,593,166| 562,366,167(734,348,358
22,670,481 8,684,755| 94,763,264(23,026,260| 517,833,456(666,978,216
3,539,055 256,958 9,474,512| 9,566,906| 44,532,711| 67,370,142
3.57% 1.22% 14.19% 4.44% 76.58%| 100.00%
5.25% 0.38% 14.06%| 14.20% 66.10%| 100.00%
13.50% 2.87% 9.09%| 29.35% 7.92%
4.3 TFT-LCD (2006)
IC total
2 2 8 4 5 21
30,632,661 11,138,925(114,651,139|39,525,257| 756,003,960(951951942
27,875,504| 12,768,182(105,233,423|28,955,694| 703,456,774(878289577
2,757,157 -1,629,257| 9,417,716|10,569,563| 52,547,186| 73662365
3.22% 1.17% 12.04% 4.15% 79.42%] 100.00%
3.74% -2.21% 12.78% 14.35% 71.34%] 100.00%
9.00% -14.63% 8.21% 26.74% 6.95%
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4.4 TFT-LCD (2007)
IC total
2 2 8 4 5 21
32,478,632| 15,048,879|118,965,462|49,887,854|1,157,441,201|1,373,822,028
30,034,712| 13,716,603|111,056,233|36,469,279 970,205,236|1,161,482,063
2,443,920 1,332,276| 7,909,22913,418,575| 187,235,965 212,339,965
2.36% 1.10% 8.66% 3.63% 84.25% 100.00%
1.15% 0.63% 3.72% 6.32% 88.18% 100.00%
7.52% 8.85% 6.65% 26.90% 16.18%
4.5 TFT-LCD (2008)
IC total
2 2 8 4 5 21
24,030,273 10,372,570|99,221,55943,485,520(1,052,213,383|1229323305
23,752,943 8,664,319/91,495,716/31,808,266| 965,329,675|1121050919
277,330 1,708,251| 7,725,843|11,677,254) 86,883,708 108272386
1.95% 0.84% 8.07% 3.54% 85.59%| 100.00%
0.26% 1.58% 7.14% 10.79% 80.25%|  100.00%
1.15% 16.47% 7.79%| 26.85% 8.26%
4.6 TFT-LCD (2009)
IC total
2 2 8 4 5 21
11,173,140, 4,720,141| 73,342,263| 44,227,233 584,437,336 717900113
12,509,887| 5,284,748| 68,147,406| 31,688,771 608,277,563 725908375
-1,336,747 -564,607| 5,194,857| 12,558,462| -23,840,227| -7988262
1.56% 0.66% 10.22% 6.16% 81.41%| 100.00%
16.73% 7.07%| -65.03%)| -157.21% 298.44%| 100.00%
-11.96% -11.96% 7.08% 28.40% -4.08%
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Malmquist

- ( )
DEA TFT-LCD
2005 2009
(Decision Making Unit, DMU)
DMU DEA
DMU DMU
DMU
( )
DMU
IC
4.7
4.7 ( )DMU
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Norman  Stocker
2

1

4.8
1
1 1 2

09 1 1
0.9

Norman and Stocker, 1991 2005

Malmquist
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DMU DEA
DMU
2005 ~2009
4.8 4.9 DMU
4. 9 DEA-
2005 2006 2007 2008 2009
IC 1 1.0000 1.0000 1.0000
IC 2 1.0000 1.0000 1.0000
IC 3 1.0000 1.0000 1.0000
1 1.0000 1.0000 1.0000
2 1.0000 1.0000 1.0000
3 1.0000 1.0000 1.0000
1 1.0000 0.9712 0.8090
2 1.0000 0.8090 0.9038
3 0.2190 0.4702 0.5092
1 0.8790 0.8936 1.0000
2 0.8829 1.0000 0.9679
3 0.6661 0.6858 1.0000
1 1.0000 1.0000 1.0000
2 0.8804 0.9585 1.0000
3 0.7815 1.0000 1.0000
4. 10
IC 1.0000 0.0000
1.0000 0.0000
0.7435 0.0778
0.8861 0.0168
0.9578 0.0060
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1.00000 0
0.7435 2007
2007

0.0778
0.0168 Malmquist
(2009)

4.12
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0.0200

0.0100

0.0000
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4.3 - Malmquist
(tfpch)
effch DMU
techch
pech
sech tfpch
1
411 4.12 411  2005~2009

IC (1.375)
(1.011)

(1.243) (0.813)

(0.942)
(1.128)

(1.078)

62



4. 11 Malmquist 2005~2009

2005~2009 |  (tfpch) (techch) (effch) (pech) (sech)
IC 1.375 1.375 1.000 1.000 1.000

1.011 1.243 0.813 1.000 0.813

0.942 1.076 0.876 0.879 0.997

1.128 1.128 1.000 1.000 1.000

1.078 1.078 1.000 1.000 1.000

Malmquist
412
4. 12 Mamquist ( )

IC | (tfpch) (techch) (effch) (pech) (sech)
2005~2006 1.984 1.984 1.000 1.000 1.000
2006~2007 0.934 0.934 1.000 1.000 1.000
2007~2008 0.813 0.813 1.000 1.000 1.000
2008~2009 2.373 2.373 1.000 1.000 1.000

(tfpch) (techch) (effch) (pech) (sech)
2005~2006 0.994 0.984 1.010 1.000 1.010
2006~2007 | 1.134 1.082 1.048 1.000 1.048
2007~2008 0.837 0.837 1.000 1.000 1.000
2008~2009 1.109 2.681 0.414 1.000 0.414

(tfpch) (techch) (effch) (pech) (sech)
2005~2006 0.942 0.942 1.000 1.000 1.000
2006~2007 0.952 0.952 1.000 1.000 1.000
2007~2008 0.837 0.837 1.000 1.000 1.000
2008~2009 1.051 1.785 0.589 0.596 0.987

(tfpch) (techch) (effch) (pech) (sech)
2005~2006 1.059 1.128 0.939 0.946 0.992
2006~2007 | 1.183 1.110 1.066 1.057 1.008
2007~2008 0.928 0.928 1.000 1.000 1.000
2008~2009 1.395 1.395 1.000 1.000 1.000
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(tfpch) (techch) (effch) (pech) (sech)
2005~2006 0.941 0.941 1.000 1.000 1.000
2006~2007 1.054 1.054 1.000 1.000 1.000
2007~2008 | 1.284 1.284 1.000 1.000 1.000
2008~2009 1.060 1.060 1.000 1.000 1.000

IC 2007 2008
2009
2007 2008
2009
2009
2006
DEA Malmaquist
4.13
IC
Malmquist




4. 13 Mamquist DEA
IC 1.375 1.0000 0.0000
1.011 1.0000 0.0000
0.942 0.7435 0.0778
1.128 0.8861 0.0168
1.078 0.9578 0.0060
Malmaquist
4.12
Malmaquist
Malmaquist
4.4 - (
DEA Malmquist
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CCR BCC
4.14~4.18
4. 14 (2005)
3034 1.0000 17 1.0000 10 1.0000 CRS
3592 1.0000 7 1.0000 10 1.0000 CRS
3545 1.0000 2 1.0000 1 1.0000 CRS
8016 1.0000 2 1.0000 2 1.0000 CRS
2409 0.9350 0 1.0000 3 0.9350 CRS
6116 0.8047 0 0.8544 0 0.9418 IRS
3009 0.9058 0 0.9922 0 0.9129 IRS
2475 0.7702 0 0.8190 0 0.9404 IRS
3481 0.9385 0 1.0000 1 0.9385 CRS
6120 0.9423 0 0.9431 0 0.9992 DRS
6255 0.9240 0 0.9245 0 0.9995 DRS
8107 1.0000 2 1.0000 3 1.0000 CRS
5371 0.9858 0 1.0000 0 0.9858 CRS
6176 1.0000 13 1.0000 8 1.0000 CRS
6156 0.9118 0 0.9137 0 0.9979 DRS
8085 0.8903 0 0.8917 0 0.9984 DRS
2112 0.9527 0 1.0000 2 0.9527 CRS
3051 0.8588 0 0.8595 0 0.9992 DRS
8215 0.6809 0 0.6850 0 0.9940 DRS
8056 0.7503 0 0.7529 0 0.9965 DRS
3049 0.7277 0 0.7298 0 0.9971 DRS
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4. 15 (2006)
3034 1.0000 12 1.0000 9 1.0000 CRS
3592 1.0000 6 1.0000 6 1.0000 CRS
3545 1.0000 2 1.0000 0 1.0000 CRS
8016 1.0000 1 1.0000 0 1.0000 CRS
2409 0.9356 0 1.0000 2 0.9356 CRS
6116 0.8215 0 0.8397 0 0.9783 IRS
3009 0.8610 0 1.0000 1 0.8610 CRS
2475 0.7711 0 0.8423 0 0.9155 IRS
3481 1.0000 7 1.0000 2 1.0000 CRS
6120 0.9776 0 0.9795 0 0.9981 DRS
6255 0.8720 0 1.0000 0 0.8720 CRS
8107 1.0000 5 1.0000 6 1.0000 CRS
5371 1.0000 0 1.0000 2 1.0000 CRS
6176 1.0000 7 1.0000 8 1.0000 CRS
6156 1.0000 0 1.0000 0 1.0000 CRS
8085 0.9446 0 0.9458 0 0.9987 DRS
2112 0.9218 0 0.9277 0 0.9936 ISR
3051 0.8099 0 0.8150 0 0.9937 DRS
8215 0.9070 0 0.9106 0 0.9960 DRS
8056 0.8278 0 0.8374 0 0.9885 DRS
3049 0.6760 0 0.6849 0 0.9870 DRS
4. 16 (2007)
3034 1.0000 9 1.0000 4 1.0000 CRS
3592 1.0000 7 1.0000 6 1.0000 CRS
3545 0.9597 0 0.9708 0 0.9886 DRS
8016 1.0000 1 1.0000 0 1.0000 CRS
2409 0.9826 0 1.0000 2 0.9826 CRS
6116 0.9947 0 0.9962 0 0.9985 IRS
3009 0.9480 0 1.0000 1 0.9480 CRS
2475 0.8893 0 0.9354 0 0.9507 IRS
3481 1.0000 9 1.0000 6 1.0000 CRS
6120 0.8724 0 0.9071 0 0.9617 DRS
6255 1.0000 2 1.0000 2 1.0000 CRS
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8107 0.9463 0 0.9936 0 0.9524 DRS
5371 0.9329 0 1.0000 0 0.9329 CRS
6176 1.0000 0 1.0000 0 1.0000 CRS
6156 0.9079 0 0.9088 0 0.9990 DRS
8085 1.0000 2 1.0000 2 1.0000 CRS
2112 1.0000 3 1.0000 1 1.0000 CRS
3051 0.8222 0 0.8281 0 0.9929 DRS
8215 1.0000 0 1.0000 0 1.0000 CRS
8056 0.9989 0 1.0000 1 0.9989 CRS
3049 0.8323 0 0.8439 0 0.9863 DRS
4,17 (2008)
3034 1.0000 2 1.0000 4 1.0000 CRS
3592 1.0000 12 1.0000 7 1.0000 CRS
3545 1.0000 0 1.0000 0 1.0000 CRS
8016 0.9968 0 0.9995 0 0.9973 DRS
2409 0.9669 0 1.0000 4 0.9669 CRS
6116 0.8929 0 0.9316 0 0.9585 IRS
3009 0.9017 0 0.9608 0 0.9385 IRS
2475 0.7356 0 0.8393 0 0.8764 IRS
3481 1.0000 10 1.0000 5 1.0000 CRS
6120 0.8529 0 0.8604 0 0.9913 DRS
6255 1.0000 3 1.0000 4 1.0000 CRS
8107 0.9838 0 0.9966 0 0.9872 IRS
5371 0.9903 0 1.0000 0 0.9903 CRS
6176 0.9806 0 1.0000 1 0.9806 CRS
6156 1.0000 4 1.0000 1 1.0000 CRS
8085 1.0000 4 1.0000 4 1.0000 CRS
2112 0.9903 0 1.0000 0 0.9903 CRS
3051 0.8002 0 0.8016 0 0.9983 IRS
8215 0.9541 0 0.9702 0 0.9834 DRS
8056 0.9065 0 0.9222 0 0.9830 DRS
3049 1.0000 5 1.0000 3 1.0000 CRS
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4.18 (2009)
3034 1.0000 14 1.0000 11 1.0000 CRS
3545 1.0000 2 1.0000 3 1.0000 CRS
3592 1.0000 0 1.0000 2 1.0000 CRS
8016 0.8421 0 0.931 0 0.9045 IRS
2409 0.3013 0 1.0000 0 0.3013 CRS
2475 0.1062 0 0.1233 0 0.8613 DRS
3481 0.4992 0 0.5027 0 0.9930 DRS
6116 0.2614 0 0.2637 0 0.9913 DRS
5371 0.2164 0 1.0000 0 0.2164 CRS
6120 0.5375 0 0.8494 0 0.6328 IRS
6156 1.0000 11 1.0000 12 1.0000 CRS
6176 0.4396 0 1.0000 4 0.4396 CRS
6255 1.0000 1.0000 2 1.0000 CRS
8085 0.8124 0.8134 0 0.9988 DRS
8107 1.0000 10 1.0000 5 1.0000 CRS
2112 0.3789 0 0.3796 0 0.9982 DRS
3051 0.3328 0 0.3507 0 0.9490 DRS
8215 0.5147 0 0.5637 0 0.9131 IRS
3049 0.3829 0 0.3954 0 0.9684 DRS
8056 0.5648 0 0.6978 0 0.8094 IRS

(Increasing Returns to Scale, IRS)

Returnsto Scale, DRS)

2005~2009

(Constant Returnsto Scale, CRS)
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2009

2005 2006 2007 2008 2009

4.13

4.13 IC

2009
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( 2009)
4.19~4.23
( (
4.19 (2005)
(%) (%) (%) (%)
6116 -14.6 -14.6 -29.8 -23.5
3009 -0.8 -12.7 -20.1 -20.9
2475 -18.1 -21.6 -58.6 -52.9
6120 -5.7 -5.7 -76.4 -19.7
6255 -7.6 -7.6 -70.2 -21.9
6156 -8.6 -8.6 -15.8 -11.2
8085 -10.8 -10.8 -78 -13.8
3051 -14.1 -14.1 -96.5 -40.8
8215 -31.5 -31.5 -97.2 -58.9
8056 -24.7 -24.7 -99 -79.3
3049 -27 -27 -99 -83
4.20 (2006)
(%) (%) (%) (%)

6116 -16 -16 -45.3 -21.6
2475 -15.8 -22.6 -16.8 -15.8
6120 -2 -2 -68.3 -2
8085 -54 -54 -62.8 -54
2112 -7.2 -7.2 -7.2 -7.2
3051 -18.5 -18.5 -94.5 -40.2
8215 -8.9 -8.9 -88.2 -8.9
8056 -16.3 -16.3 -96.1 -71.2
3049 -31.5 -31.5 -96.6 -61.3
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4.21 (2007)
(%) (%) (%) (%)
3545 -2.9 -34.2 -13.6 -12
6116 -0.4 -0.4 -69.3 -34.8
2475 -6.5 -17 -6.5 -9.8
6120 -9.3 -9.3 -9.3 -14.2
8107 -4.5 -0.6 -0.6 -6.1
6156 -13.5 -9.1 -9.1 -25
3051 -17.2 -17.2 -85.5 -36.3
3049 -15.6 -15.6 -89.9 -42.2
4,22 (2008)
(%) (%) (%) (%)
8016 -0.1 -37.6 -53.1 -0.1
6116 -6.8 -6.8 -6.8 -11.3
3009 -3.9 -15.1 -28.4 -27.1
2475 -16.1 -34.7 -30.7 -28.1
6120 -14 -14 -14 -14.9
8107 -0.6 -0.3 -0.3 -0.3
3051 -19.8 -19.8 -51.6 -19.8
8215 -5.6 -3 -41.6 -3
8056 -8.1 -7.8 -84.1 -45.6
4.23 (2009)
(%) (%) (%) (%)
8016 -6.9 -32.3 -75.9 -6.9
2475 -87.7 -87.7 -99.2 -93.7
3481 -91.8 -49.7 -98.4 -86.9
6116 -85.4 -73.6 -97.9 -84.9
6120 -64.3 -15.1 -84.3 -30.1
8085 -18.7 -18.7 -90.8 -30.1
2112 -84.7 -62 -87.8 -62
3051 -64.9 -64.9 -98.3 -76.2
8215 -80.9 -43.6 -96.1 -52.3
3049 -60.5 -63.3 -96.6 -60.5
8056 -42.6 -30.2 -96 -43.4
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