3.1

Performance
(Efficiency) (Effectiveness) Norman & Stocker[51]
Szilagyi [56] (Performance)
(Output) (Input) Szilagyi[56]
Campbell and Pritchard[36] Peter
Drucker[44] (Doing' Things Right)

(Doing the Right Thing) Robbins[53]

(Pareto Optimality) (No way
to make some individual better off without making someone else worse off )

Farrell[45] (Production Frontier)
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Y *=f(X,X5) Y* X1,X2
Y Y*
(technical efficiency) Y Y*
(technical inefficiency)

(Y/Y’)

(Parametric approach)
(Nonparametric approach)

Charnes,Cooper

Rhodes(CCR)[37] 1978 Farrell[45]

(Data Envelopment

Analysis,DEA) DEA
Farrell[45]
(Price efficiency)
3-1
Pure
Technical Technical
Efficiency Efficiency
Overall
Efficiency
Allocative Scale Efficiency
Efficiency
3-1
Farrell[45]
Price Efficiency

Variable Return to Scale
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)

Koopmans[49]
Output Augmenting Orientation
Input
Conserving Orientation Koopmans[49]
2)
Prevaling Prices
Farrell[45]
3)

59



4)

3.2

)

<1>
<>
<3>

<4>

<1>

<2>

Ratio Approach
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2)

<3>

<4>

<5>

<1>

<2>

<3>

<1>

<2>

<3>

<4>

<5>

Regression Analysis
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<6>

Collinearity
€)
<1>
<2>
3) Analytic Hierarchy Process AHP
O]
<1>
<2>
@
<1>
<2>
©)
4) Multiple Criteria Decision Making MCDM
Multiple Attributes Multiple Criteria
O]
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5)

<1>

<>

<1>

<2>

<1>

<>

<3>

<4>

Data Envelopment Analysis

( Decision Making Unit DMU )

Total Factor Productivity
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DEA

Production Frontier



<5>

<6>

<7>

<&>

<1>

<2>

<3>
CCR
CCR

Cooper,Seiford and Tone[43] BCC

<4>
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<5>

<6>
<7>
©)
<1>
<>
Huang[48] 1989

1)
2)
3)
4)
5) Qualitative Quantitative
6)
3.3

(Data Envelopment Analysis DEA)

(Decision Marking Unit, DMU)
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(Production frontier)

Frontier
(Regression Analysis)
Seiford[54] 600
Seiford[54]
Farrell{45] Farrell[45]
(Deterministic Non-Parametric Frontier)

1)

2)

3)

Farrell[45] (Productive Efficiency) (Technical Efficiency)

(Price Efficiency)

(Allocative Efficiency)
3-2 SS’ (isoquant
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curve) Y X X5

Q Q
SS’ P Q P (projection)
Q P 0Q/OP 0Q/OP P
DMU
AA X1 X2
SS" Q Q Q@
Q OR/OQ DMU
P OR/OQ
P OR/OP
OR/OP
SS’ AA
Q
SS’
SS’ Q P
(TE) 0OQ/OP Q AA
Q (AE) OR/OQ P (Overall Efficiency
)=TE*AE=(0Q/OP)*(OR/OQ)=0OR/OP
XY A}
A
Q
Q’
g’
>
0 A X,/Y
3-2

3-3[39]
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AA



CCR

CCR

BCC

—>
—»
3-3
3.4
[25]
1)
2) (Units Invariance):
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BCC




3)

(Total Factor Productivity)

4)
5)
(Ratio Scale) (Ordinal Scale)

6)

7)

1)

2)
Cooper,Seiford and Tone[43] BCC

3) DMU DEA ” ”
DMU

4)
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5) DEA (Outlier)

DMU

3.5

Golany & Roll[47]
3-4[47]

SR
N T
o /—L
~
N—r
./

-/
N
/]

( ST

3-4
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1)

2)

3)

4)

5)

Homogenous

Roll, Golany,Seroussy, [25,47]

Discriminating Power

Rule of Thumb

Ideas,Lindo DEA Solver  Frontier

Ideas

DEA Solver

Golany & Roll[47]

Frontier

Byudea, Pioneer,Warwick DEA

3-5

71



3-5

3.6

1957  Farrell[45]

3-1[25]
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3-1

Farrell  Fieldhouse

1962 [46]

Farrell 1957

Charnes,Cooper
Rhodes
[37]

CCR (1978)

Farrell 1957

DEA

Banker,Charnes,Cooper
Schinnar 1981 [30]

CCR 1978

0 Cobb-Douglas

DEA

Charnes,Cooper,Seiford
Stutz CCSS 1983

[41]

CCR 1978

Cobb-Douglas

DEA

Banker,Cooper
Coppet BCC
[29]

1984

Shephard’s-Distancer Function

DEA

Charnes,Copper,Lewin,

Morey  Roussean

1985 [42]

DEA

Banker  Maindiratta

1986 [31]

Piecewise Loglinear

DEA S

DEA

Sueyoshi 1990 [55]

DEA Additive Model

DEA

Ahn
[27]

Seiford 1993

Envelopment Surface

Two Stage Method

DEA
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3.7

3-2

3-2[17]

(2000)[17]

DEA

DEA
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3.8

(External Expansion)

Acquisition M&A)

(M&A)

3.8.1

(M&A)

75

100

IBM

(Internal Expansion)

(Mergers and



1)

2)

1)

2)

(Acquisition)

(Purchase of stock)

[11,13]

(Purchase of assets)

(Purchase of stock)

(Mergers)
(Merger)

(Merger)

(Consolidation)

takeover (

(Consolidation)

76

( Purchase of assets)



1))

2)

3)

(Horizontal Merger)

(Vertical Merger)

(Conglomerate Met;

Market Extension Mergers

Product Extension Mergers

(Pure Conglomerate Merger)
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3.8.2

[24]

1)
2+2=5

<1>

1994 8

<2>
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<3>

1995 —

<1>
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2)

<2>

(P/E)
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3)

81

80



4)

5)

6)

1969

(Kraft)

6.5

1969

82

1986

6

~1989

1988

130

1987



3.83

1)

2)

LTV
LTV
LTV

LTV
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3)

4)

LTV
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LTV



4.1

4.1.1 (Pareto Optimality)
1)
2)
4.1.2
( Farrell[45] )
(DMU) (Frontier)
(Efficiency Frontier)
Farrell[45](1975)
(Constant Return to Scale, CRYS) (Production Frontier)
( ) (Programming)
DMU DMU
4-1119] A~H A~H DMU
ABCDE DMU C

DMU
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«H
G

4-1

4.2 CCR

(Decision-making units

(Productivity)

(Productivity )= (Output)/ (Input)

DMU)

(aggregate virtual input)

(aggregate virtual output)

(Total factor productivity)

(Reference point)

Farrell[45]

0 1
(Non-liner fractional program)
Charnes,Cooper ~ Rhodes[37] 1978 Farrell[45]
(Fraction linear programming)
CCR
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Farrell[45]



(DMU) s

n
m j DMU m
s Y1,Y2, Yy
X1 X2 Xin
X271 X22 X2n
X:
Xml Xm2 Xmn
Yir Y2 Yin
Y21 Y22 Yon
Y:
VYsi Vs2 Vsn
CCR
Z u ryrk
Max ”jnl
Z Vixlk
i=1
IR
st.’fnl <1,j= 1A ,n
z Vixlj
i=1
u, 2e>0, r= 1A ,s
v, 2e>0,i= 1A ,m
Vrk k DMU r
Xik k DMU 1
U r (Virtual Multiplier)
\ 1 (Virtual Multiplier)
£ ( 10
0 1

(4.2)
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X1j7X2j7

7ij

4.1)

(4.2)



(DMU) ')

v ( )
CCR
Max ) u.y, (4.3)
r=l1
st. Yy, = vx, <0, j= 1,..n (4.4)
r=l i=1
;fofk =1 (4.5)
ur28>0, r= 19"')S
V; 2‘9>Oa i= ].,...,m
(4.4) CCR
(Dual problem)
Min Hk (4.6)
s.t
0,y — Do X5 Z 05 ri=s....m (4.7)
j=
DAYy Z Vs rELLS (4.8)
j=1
4,20, j=1,..n 4.9)
0 =1 7\,1(:1, 7\,1':0(_]'?5 k)
0<6 ‘<1 ya20  yaE 0 48  Ey,20 Ziy#0 ;20
= % 0 A>0 AZ0 0 0 (4.7) 0<6 ‘<1
0
DMU, 0 (® wxikyre) P
(Production possibility set) 9 ‘<1 [ :;-Xij}\.j :_d yiihi] (© Xiyrk)
S DMU;, i (excesses) S,,.  DMU; r
(shortfalls) X Y (slack variables)
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S=(S1,S2, ,Sw), S =(S1".S, ,Ss)

- —_— F
Sic=0 wxie- = Xiphi, Sk = =2 Yiihj- ik

® 2 Si>0 S,>0 (4.6~4.8)
CCR
Min 6, - {Zs% + ZS_ik} (4.10)
r=1 i=1
st. z/ijxy. +5u =0,x,, i=LA ,m (4.11)
Jj=1
DAY =8 e =y,, r=1A s 4.12)
j=1
ﬂj,SJrrk,S_ik >0, j= LA ,n @.13)
€
4.1 CCR- ( )
CCR ® %8S DMUj,
CCR (CCR-efficiency)
(1) 6 =1
(i) S™=0 S7=0
CCR
6,878 4-1
4-1 CCR
©"| S™+S™ |CCR
=1 =0 - (Paroto-Koopmans Efficiency)
=1 z0 (Weak efficiency)
1 =0 (Technical inefficiency)
1 z0 (Mix-inefficiency)
4.2 - (Pareto-Koopmans Efficiency)
(Fully efficient)
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4.3 (Reference Set)
DMUj N
Eo={jIA {>0}Ge{l, .n})
0 (Intensity Factor)
Si— s X
Y (Slack variables)
A A=A LA 2 A DMU;
DMUji (Reference Set) DMUji DMU;
4.3 BCC
CCR Farrell[45]
Banker,Charnes,
Cooper[29] CCR BCC
4-2[32] A B
C D E DMU A B C E
D OF FD H OF
FH D TE=FH/FD
D o)1 ID J Ol J
D TE=ID/1J OF H C
FG H D
(Scale Efficiency)SE=FG/FH OF

FG D

SE (Scale Indicator) SI=OG/OC

oC
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AE=FG/FD(=ID/IK)=FH/FDxFG/FH=TEx

4-2



T / CES Front
% VEE front
I= |

+ - — —|

F H I
: e
: >
0 A I ¥
4-2
Banker,Charnes,Cooper[29]
T={(X,Y)| Y X X 0Y 0
L(Y) = {X| (X,Y)eT} Shephard BCC
(Pure Technical Efficiency) CCR
(Scale Efficieney) BCC CCR
DMU. BCC

(4.14)

N 4.14
M ax Zury rk + /uk ( )
r=1
st. Zuryrj—Zvixij+yk£O , j=l,.,n
r=1 i=l
Zvl.xik =1
i=l
u 2>0 , =1,....8
v,2e>0 , =1,....m
Ay
BCC Lk
(4.14) (4.15)
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Min 6, _({zs,; +zsi,€} (4.15)
r=1 i=1
st. Z’ljxi/ +s, =6,x, ,r=LA,m
j=1
z/li‘jy)j_srk+ :yrk s = I’A S
j=1
D A,=1, j=1LAn
j=1
ﬂj,srk+,sl.k_ 20
BCC CCR DA =1
J=1
(Convexity) 4-3[33] ECB
4-3 E
Ye / Xg A A B B
A B A Xp/ Xa
YA XB N
E N A
XN / XB CCR XN / XA
v 1 CRS
D VRS
Y, E
Y, r
Y. c
M N B A
YA
o XN XB XA XE ;
4-3
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CCR
(Xn/ XB)
DMU
BCC
(1) w <0
D
(2) =0
CCR
(3) w>0
C

CCSS[41],BM[31],CCGSS[40]
Petersen[52]

4.4

4.4.1

Thrall J

BCC
(XN / Xa)

DMU

DMU

DMU

CCR BCC

(Xs / Xa)

4-2

BCC

4-3

Byrnes,Fare,Grosskopf[35]
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Charnes Cooper

4-4[38]



XolY

A

o > XofY
1)E CCR 0,=

0 E
2)E 0
3)F 0 F
(Outlier)

4)N 0

Norman & Stocker[51]
4-5)

@
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4.4.2

) |
| o] )



? Norman & Stocker[51]

[26]

Andersen & Petersen[28] 1993 Super-efficiency

Super-efficiency
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Max Yy,

r=1

S m
st. Zuryrj_zvixij <0, Jj= 1,...,11
r=1 i=1

m
zvixik =1
i=1

u,2e>0,r= 1.....8
vize>Ur=l,...s

i=1,....m
Super-efficiency

443

CCR

(1) h*=1 6,*=I1

) S-S

1 r

hk *:1 ek *:1
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4.4.4

4.3)

4.4.5
0,
*
ﬂj
1 S,
*
0, X,
* *
X Yn
* * _*
xlk = 0 ‘xlk - Si
* +*
Y = Vu + S,
Xik

A, #0 DMU
s >0
s; >0
(1-6,)
=

yrk
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(4.6)



4.4.6

<

(4.3) ~(4.5) u

r i

4.4.7
(Y/X)
(4.6)~(4.9) 5 A
A 1
A 1
A 1
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ZA

ZA

100

SA#E1



