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SUMMARY

I. Title

Developing Risk Management System for Stabilizing Vegetable Farming Income

II. Significance and Objectives of the Study

Risk is widely seen as an issue of critical importance to farmers’ decision
making and to policies affecting those decisions since it adds a considerable degree
of complexity to decision analysis. In reality, vegetable farming management shows
a characteristic of multi-cropping and multi-items on the production aspect and so
covers a wide scope of decision making process. Thus, vegetable farmers make a
decision given risky and imperfect information on natural disasters in the production
process and price fluctuation in the shipment process. Farmers’ attitudes towards
risk show a various spectrum such as risk averse, risk neutral, and risk lover.
Because farmers vary in their attitudes towards risk, risk management cannot be
viewed within a "one size fits all” approach. Different farmers confront different
situations and their preferences towards risk and their risk-return tradeoffs have a
major effect on decision making in each given situation. Although farmers in similar
situations can differ greatly in their response to risk, they need some more
qualitative information and managerial tool using user—friendly computer software
for risk management. There is a very limited domestic research work in farmers’
decision making process under risk and uncertainty although major advanced
countries have a lot of studies on risk measures using econometric and stochastic

theories.
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The overall objectives of this study is to develop risk management system for
stabilizing vegetable farmers’ income. The specific objectives are to identify risk
factors and to analyze the relationship between risk factors confronted by vegetable
farmers. In addition, this study aims to estimate vegetable farmer’s risk aversion

coefficients using econometric and mathematical programming approaches.

IM. Content and Scope of the Study

This study was conducted with three different fields as follows:

First, it covers analyzing current situation and factors of income variations in
vegetable farming sector. There are many sources of risk in vegetable farming
sector, ranging from production, shipment, price, and marketing risk to institutional
risk including policy change. Vegetable farmers have many options such as ex ante
and ex post approaches in managing agricultural risks. On the farmer’s aspect, the
most feasible approach is an acreage control with risk response. This study
identified risk factors and analyzed correlation between risk factors and acreage for
31 items of vegetables. The analytical result showed that price risk with real price
down and management risk with real cost increase there were more a predominant
tendency than production risk with yield decrease during last twenty years. There
were more vegetable items showing that risk preference appeared to be more
prevalent risk attitude in managing production risk amongst Korean vegetable
farmers. However, in managing price and management risk, risk neutral or risk
averse appeared to be more prevalent than risk lover.

Second, it was identified risk factors confronted by vegetable farmers and
analyzed their risk attitudes and decision making process using survey data. The

analytical showed that the most prevalent risk in vegetable farmers is price and
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production risk. As shown in other foreign studies, most of farmers showed a
tendency to risk averse attitude. The Arrow-Pratt risk aversion coefficient was
found to be from 0.9498x10° to 0.8503x10° and 0.2052x10 ° depending on applied
risk averting method. These figures implies that most vegetable farmers are averse
to risk when faced with risky outcomes. Risk premium which equivalent to
willingness to pay for risk aversion was found to be 158,000~189,000 per 100
pyeong (Korean unit of area, 1 pyeong = 1.8m’) based on average vegetable farming
household. The vegetable farmers with more increasing average income, more wide
acreage, more growing older, showed a tendency to be more risk averse and
emphasized on production and price risk in their risk managerial decision making
process.

Third, it developed a computation program for risk management using a
mathematical programming tool. The methodology in this study has been employed
to mean-variance model (or called E-V model) with an objective function
maximizing the value of overall expected value. The procedure for planning of farm
management is on inputting each farmer’s risk attitude on the screen as the first
step and then appears possible options of crop items. Then, the program would be
suggest an optimal solution subject to constraint, technology coefficient, and profit
coefficients. The scope of the crop commodities covers 43 vegetable items such as
16 kinds of fruit-bearing vegetables, 8 kinds of leafy and 10 kinds of stem
vegetables, 10 kinds of root vegetables, and 9 kinds of spice and culinary vegetables.
In particular, the mathematical programming for management planning in this study
clearly considered the probability of regional rainfall and feasible cropping system.

Finally, this study suggests policy implications for risk management in vegetable
farming sector. In dealing with risky situation on the aspect of policy development,

the Agricultural Outlook Project on forecasting prices and supply-demand of
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vegetable commodities should be enhanced to adjust vegetable acreage. In addition,
autonomous production adjustment by vegetable farmers’ organization should be

promoted for a stable supply and demand control.

IV. Application of the Result and Suggestions

The result of this study could be used for vegetable farmers’ risk management
tool and policy makers in their decision process for income stabilization in an era of
import liberalization. In particular, using the quantitative information on risk attitude
and identifying risk factors in vegetable farming, it provides a guideline of risk
management in vegetable farming sector for farmers and policy makers. This study
has implication on developing agricultural policies on vegetable farmers’ risk
management. Policy makers and planners need to consider farmers’ risk averse
behavior not only when setting policies and programmes directly affecting the
riskiness of farming, such as price stabilization.

Developed program in this study is very useful for decision making on crop
selection by vegetable farmers under risky situation using user—friendly talks with
personal computer and then applying for mathematical programming application.
With minor adjustments, the risk decision model could be expanded to regional farm

planning and extension.

- ix -



CONTENTS

. Introduction

. Risk Factors and Risk Management Theory

1. Decision Making Theory under Risk and Uncertainty
2. Risk Measuring and Risk Management Methods
3. Mathematical Programming with Risk

4. Uncertainty and Risk Factors in Vegetable Farming

. Current Situation of Vegetable Farming Income

1. Current Situation of Major Vegetable Production
2. Income Components and Variations of Vegetable Farming

3. Current Situation of Major Vegetable Farming Income

. Analysis of Income Variation Factors in Vegetable Farming

1. Methods for Analyzing Factors of Income Variations

2. Analytical Results of Income Variation in Major Vegetables

. Risk Factors and Countermeasures for Vegetable Management

1. Risk Factors of Vegetable Farming Management
2 Risk Behaviors of Vegetable Farming Households

3.Risk Management and Acreage Variation



VI. Risk Recognition and Behaviors of Vegetable Farming Households

IX.

1. Risk Factors and Reality Confronting with Vegetable Farming

2. Risk Attitudes of Vegetable Farmers

. Estimation of Vegetable Farmers’ Risk Aversion Coefficients

1. Theory of Estimating Risk Aversion Coefficients
2. Survey Planning for Estimating Risk Aversion Coefficients
3. Estimated Results of Risk Aversion Coefficients

4. Analysis of Factors for Influencing Risk Aversion

Management Planning of Vegetable Farming under Risk

1. Systems of Computational Programs for Risk Management

2. Computational Programming Operations of Vegetable Farming Management
Policy Directions for Stabilizing Vegetable Farming Incomes

1. Prospects and Urgent Tasks of Vegetable Farming

2. Income Stabilization Policies for Vegetable Farmers

- xi -



o

A7 A

0

o]
il

o)
e

3. ?j?_g] LH%

a
a

oF
G
o)

g

o

™
H
ol

F Q)AL A A O] B crereereen

3|
T

dap Eetd el T

_?4

1.

12

oo

13

N

15

il

15

.50
Ho

.

<

o
o

of
N

17

i

19

il

1]l

31

it
o

g
o)

—_

o]
Ho
o)
i
X

oy
T
T
il

o
1o
5
ur
X

o
4

o
N

- xii -



40

O TNEE TG BIEJ covvereesmeessemessssnsssesssssessssssissssss s

4
o]
ool
,mﬂ
o)

,._A.u_yo

o
q

IS

41

ECHEIEE

2

2.

43

2] el s Aol

57

of o

3]
=

A6 A2 rkel

57

oo

61

2. AAF7Fe] H1gdd o

69

BT A 55 Z2 A oo

k3|
=
zj) o]%

A7 A2 rkel

69

i+
-

39 Al

2. #1397
3. A3 A
4. 139

o] &
=

1.

73

2

g

5

s
T F

75

77

lan

T

—_

0

)

1] A

oj
.50

jgase]

3

(e}

™
+
o
jgase]
ﬁo
4

!

!

79

82

97

B R [ ) % R

97

100

e

ey
al7

o

- Xiii -



;

S
=
~

109

111

113

115

117

=] 7&-%:‘@}%(1991 D) eeeererreeresremrnee e

14

A

6

A=)
g

121

126

ol

131

hul

5} EHE}—A]'

ol o

(-9

AT
A}

N
o
X

il

138

(2)-¢1 2 97

it

- xiv -



Hr

27

3%

16

i

2

16

17

18

A

3L =
T EE Z20] AL s

A 2w 7ol B At

3- 4

-
3t

18

23

-23

24

25

26

- 26

27

28

29

29

A 47

32

—

o

o
o

r
1

22

33

33

33

pir

34

- XV -



34

]l

35

]l

35

pir

=
il
of
o

ol
pir

37
38

4-11 /\] 7] =l ,OA t;fj %65]

5%

o

ol

54 A4 Ak A

=
T
~

2

50
59

53
54
56

58
58

%O]j ;q ‘:H tg jH _/]\_}é:,\]_ H] et
A5 7Fe] 2000

5-6 74999l o

6- 2

}_;L_
267
E

el
bl
oo

6- 4 2000 =H

-
3t

~
.60

)

—
file)

- XVi -



62
62

2= o] A
o ool AW 2] AulH A T of F o
ool A ZHEo] AuH A BROJ] O] fF ceeeereeereereenenne

1=

wol ool AW ABe] AuwA sy of
7 A

J.ﬂ._ N

" AR

2= e

63

63
64
64
65
65
66
66
67
67
63

74
w75
76
w78
08
08

=
- xvii -

3] 7]

EEEIELEEE)
CEEEERE

6-17 7A@l th?

7- 1
7- 4
7- 5

97

}"_])_‘_
A7
}_;L_

E



mr
oyl

27

]

Hr

od
"

oo

20

N
Ho
r
<

o
.

X

o
N

TH

43

ol

[0
oo
jant

o

oF

ool

0
oo

jant
oo

oF

ool

L

A
o

83

T AR B BFEH e

3L

a4 8-1

=
w

r

84

=29 e

19 8- 3

84

=29 oeEy

Y 8- 4

85

85

86

86

hyA

¥ 8- 8

87

RS

g

s

a9 8- 9 ArgA

38

89

- Xviil -



90

91

91

92

M

93

T L Fg_ﬂi_ ﬂﬁ(q]l%];q@—x]_)

kv
=

% 8-16

94

95

96

a3 819

- xix -



M o1&

M

M

A Asf 7t W

=
=

o 717 ol nt

ilin

K

143 (uncertainty)

Hd

3
o

2 A719 3 Yok S8 A WEo} A wE 5

A<
Ir

|

2 o
7} 99 (risk) <]

ol 4

Foll A 913 #e(risk management)

o,

3|

3 B2

v

o

)
—_

i)

|

54

bol thipiel A A

f40] I3
317

3]
=

SRR

=]
Gy

=

1

=
AHo| 9

el

Bo

To
oy
Ho

!

i

13
=

AR R

S

=
L

bo] My R4 A4

EEEEEEE

7=

o] 7kA 7 Eel

ki3

K

[

#]3]



J)

oFe]
EEESACEIERERE

S

=]
RLN

vy, A AR ol

AFsE 7hs
ohueh, B An

1

ks
T

2

B
2
o

oK

~
ok

A= A ol FA

St

7178

al

T = 7ol AN A &

=
p

o] W ste] w

1

;O.._

ol o

EENE

o

%= Y A (risk neutral), 9

ol gich. upehA] 9

Pefoll wheh Dbl Aol A o® Arerts

5]
=

3] 3] A (risk averse), 9
A Yebd 5

S

= 99

Ale] Bimof oAb Ay

o)

of thgh vk

I3
=

=13
1

= v

=
o

A (risk lover)

Az

5]
=

o

2 old| o

=]

e

=
=

214171 -2 A el ngsk Al

725 ord ™ (farm income safety

|

o

]

!

1]l

net) T

®R

A el

o
Ho
o
o=

g A <F

or

o]
N

wK

pul

@ wgel A AR A

2]

|

o

@}

5 of of

==
=

== AAZ T

3l

ol

o
T
il

—_—

0
N
;O#l

T

o

B

el

N

Aol ot

1

;O.._
o
Nlo
;OL
oF
oj
X

>

1]l



b

T
Hr
%
N

bl

N

o
TH

<]

e

ool
oF
ol

% AAA 2 el

o

gl

)
W

2] (Risk Management) 7]

A

Pl Al Al a5 7h7E S

=% =]
=l s

49 2

’

A

U

=
=

ol

o

TR

Aol

s

Tz A s

3} AAS/W

[e]

L

3. 479 W&

N
ojn

o)
olo

N

om FAEY,

I
T

7HA R

=y
-

sl

7K
xr
il
o

o

oo
oF

jpace]

(1) A7

o
gl
=
oj

o

=)

plo

xr
H
el
T
_Lmo
go

wK

=
jod
o)

—_—

o

gl
"

ol
o

,._A.u_yo

rvzel
5l
T
lin

K

e

ool
Mﬂ
ol
oF

o
oo

ta

M AAE

7]

ToR

™
)
st

o
B

To
4

IS

oy

ol

(2) A

28k 99 ¥ (risk management) 7]H-&

ool



N

o
[0

ag
o
5o

!
o)

Gt
=N

o

o)

o

Ko
o
o

B
L.

bl ol &

b,
b o,

3|
S|

I3

i oF

o

AANA sAJA=l A H

&

o

fLE

aFth A 7] 7k 1980 F-E] 1999 7 A] =2

FE |A oie] He AiagEss A4

S

o

ZaPL AL PC

3L

AP oz
B o] 24

=

=

P

A7) W9} P

- A S/W
1 2~5 7}

Aol A =

A,

‘_ummo

.EO

—_

N
Ho

o)
o

e

btk B AAEA RN A

o

AXEE o] &

[e)

=

B
o

il

—_—

o

)l
~

o
0

I257ke] 99 293 A%

Z

Plo

s}

=]

LN

ps
a

2l

1

9
psl

of th?

EEBIEW

=

3
o] Aarsrt 23255 W

SREE:

=

h=1}
ESHEIE

A

o
a-

2
£

E7HA 2 1,500

s
TC &

of 3

e
b o,

=

°

I3

tgom AxErte 9
JgA 2AHE A

[

{]

Fidt.

9

EEX

B

shel

ol



M 2%

Lol H ool 9o

 —}

el
o
(=)
T

ZITHER o] &2 rtAA ] =g AR 249 dietE(alternatives) o] &8 A
d& Yt F e 28857 EAdTE b 1 2AE 43 U 22 von
Neumann and Morgenstein(1947) 7|t & &332t 1% &},

o] o]22 X 3% (preference)o ™3k odering, trasitivity, continuity and independence
o] 7M4ES st Atk 1714 orderinge A E tierEZRe] HEUF dvkE Ao a(S,
Alel A2nR Y © FuEA, A27F AlEY o FUEA, ofyW H3o] Frp o),
transitivity« Alo] A2R.TF A3 3 A27F A3RT A5 =™ Ale] A3ETH dE e
Aol continuity = transitivity7} o] Fol A= A oA Ald A3e] A3 Fol A2R
35
@5 Ak

Al A29]

o A3 EE A (mixture) ® Q3L A2 H (nAEEE S A27 9 %

[

rie
ihd

I odrhe Aeln(H TR EAGY F Aol dojd 27ke] 4

ol

l—o]

t
—r

rlo

(closed)= #A), independence: Aleo] A2H T} MEwd A1z} A39 Ag

[e)
4

)
=
ot
oo
o
rl
flo
v
o
A
.
o
o
o
o
e
i)
o
¥
32
rir
,



A;0j WA Ae

i

Al
;i WA UEd TbsAel dx 919

pii P(c)E o vehd ws

b Aol w40 Asea g

T8 Uyl HallA, A0l A,RT AZHEH (A) > UA )= Aol

UA) = EUy;)=2Zp; Uy; )7t BHA.

ojAl It &gl 2ol mEM 43 (optimal act) A % = VIHEES FHEbsk= &

A 7F =4, (Anderson, Dillon and Hardaker, 1977) <,

r°*'
2

EUCAY) = Max UA ) = M]a,x ZP Uy,) 7t A%

tate] @237 (monotonically increasing, [ “(y) > 0 )°liL, 1@ 3| djgk 7}t
doz & 24 =¥ U (y) 0 2 25T (concave function)Z U ER
o} ol 213 o] &8st ® U (concave fuction)dl A & = Uxo] JIHTUE

4 Ae Azs= ol AFIIAL] gAEA dEjolnm

— =

(ot
1>

S=E

4

ULE(] > E[Uy]7F BHEH



UW)

U(wz)

UE(w)

U(ch) /

U(wy) /

0
<+“—>

W1 Wee E(w) W2 W

v

2"l CEx= 7 &8UND, U(Y2)e] 7ItA1l EU(Y)E &8 ¢
ol H(wealth, y)= uYEFHN AFX(certainty equivalent)® ¢ =2 7] (risk
premium)< T8kl o] §H T 5, UIE(Y)- o]l =E[UNY)] (p= fldzgvdd)ew
CES} E(Y)7He] tAe] fjgzefn ol

A@el e gAY s dolH = Qo] FZYnde] RS E Fotetd
& 5 A=, p>001W ¥ 3] I (risk averse), p<0¢]¥ #1394 S (risk loving), p=0°]
91 F H(risk neutral) S WEH L &3] FAAR] dHE oA po] AV =

T J(EE yol dF FFEH, o =1 (1) = TH).

_ 1L U)o J‘A 62 olaL, o714 y*= E(y)°lH

=T UGy =y
A = _ UGN oldl o] A& Arrow-Pratt2] 2] &3]3 = (measure of absolute
U’ (»)
risk averse)& UYENIT YF=Zu|gde JidY S8 FEH(EE&TET)Y wx



(distribution, #4Fo 2 YERd)o] 93] S vt}
Arrow-Pratt®] A9 d 33 = (measure of absolute risk aversion)®t a7 & o
8 e oolri=g o] AJLE= AL 9 TndL FFAES T LpiE Ao

Yelu= A ¢ 9 3] 9] = (measure of relative risk aversion)® R = —%ﬁ
y

| t}.

bt

Arrow-Pratt®] 2 )¢ &3]3 = (measure of absolute risk aversion) &} At ¢ & 3] 4

ﬂ! il
o

o,
o
=
rir
pa)
o
o
N
ofi
fo
ol

Z(measure of relative risk aversion)& ©]&3] F(wealth)9] FEo wzt A4k
(risky asset)oll Fx}3}= A X7} ojwdltrte] digk A7} o] Folx] d+=d, 7 AFE
= 5 2

ng E[Uw+ a(z—1)]

o714 wi %7] H-(initial wealth), o= 98 & AAto] FxlE T4 2z dAbs

Gom [2dR(z)> 19 AEsh A0 MR, wta(z—1)E AFANE] g

& EA9S 499 HE B(final wealth) E ¢ i3} EAS Zo)x o= 3¢l
o= a(w)® woll e 2ol ol tlg 17 B34, o (w)E o Frel o
= Q@A B4R AEs o g,
AN E AWt FUADIAE RO o ()8 BAE
A(w) =0 °9 o(w) = 0 R’()ﬁoomﬁ‘i = ot
w > < a\w < y w > gl a’w < .

e A WA FsAAANE F (257 BESFE A8S sty AR(Eu9P 3
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=
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&AM (risk efficiency analysis)S A 833 (a choice set)?]
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Tt 2HE A (Mean-Variance analysis),

o

]

I

=2

(Mean-Variance analysis)< 7}

LS|
A
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]
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9174 (Stochastic Dominace), #Y 3 i 2k 4] (Mean—-Gini analysis)
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X
ro,
1o,
>
>
il
oX,
o,
)
rr
P
o
ui
il
S
o,
4
Mo
22
8
[}
a5}
=
<
Q
=]
Q
=
(@)
e
k
N
N,
=2
)
)
rO
it
o

=8 Fos W Folxl RAlstel A HS HAE AL, Fo4Xl Fste] #4ks H
AR e gaES Maetd HE Aotk ey o] M e £ ARy 71A 9
HAd g os =gho] 9low B o] Hi-A4F &4 72 o] dA| Fol o
Aoz ZS wo 73 AR FAS= A= dtth.(levy and Markowitz,1979;
Tsiang,1972,1974)

=
)

Yy
_‘
do
oX,
w
—
o
(@]
5
a5}
@
o
)
@]
S
j)
Q
@)
e
Mo
1%
rlo
S
§
rlo
do
i)
fols
o
oX,
Mo
4
ofy
=2
N
L
o
o

=
=
Mo £3) ¥ 4 i BA/Yel e, ol 54 £s@re Adues Fof

(expected utility function)& = tjgsl= eSS AAsE UHS A4

X
R
p){[
noi'
&

st Aow 279 FEH $-9471Fel ded, 14 FEA 94 7IF(first degree
stochastic dominance, FSD) ¥} 24 &&2% 94 7|F(second degree stochastic
dominance, SSD)e] LA o]t}

FSDe E8(dx37Hgs) 49 Aol dsiAd A dsag=, Aly)s
—w<A(y)<oco 9l E&FFE 7ML 7pg et F gl 7IA = F, G +4%
£ % ¥ (cumulative frequency distribution) F(y)¢} G(y) Aleldl F(y) < G(y), for all y

AP, g Ao E & We $EA0l AYAA F et F F/F Guok 90

SSD $¢] FSDuth o Alekg v, o R&34e %4 (concavity) & 7H

3 o AAART 9BIAAYL DA LU (¥)>0, U (y)<0), A BH A% Aly)
- - y y
L 0<A() <ol EEFFE HE AR fo F() dt Sfo G() dt 7t B A

T U]t = F7F GRUT 9o vk ket sleolth o] &4 994 (stochastic
dominance)+4 & &85t S A eFo] ™A WX gow E3I FEEE
(probability distribution)el] A ¢S A3 FX Forpz HF-EA BEAHT ¢ L3
A 7ol gkal & 4 QlTh

AU H T2} 24 (Mean-Gini analysis)< Yitzhaki(1982)o &3] /W& ==, H

o
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A5 4259 EHdispersion) HAEE YEME Gini®l #Hi 29 Ad X (mean
absolute difference)& ©]&3t Zo|t} Hu-4F 71 AN S MY o 99
S E4H(variance)3} T UAISHA] Fets HollA th=2r, oAAA A= 9o FEF
471

=z
=
difference)= FEEX F(y) 49 &EWS(random variable pair)7Fe] =z}9] At

2 thest 2

i
=
il
K
X0
oo
N
T
1o,

SSD Wi 29 A X (mean absolute

oo

Gu=Ely—adl= [ [ |y—xl dF(3) dF(x)

— oo J— oo

g & G BTN 2 2

o
f
off —{E
L
)
)
N
N
o]
o
T
JL%'
-1>
B
Tl
)
lo
M

AH(dispersion) AXo] & FH$Hrh o=

2l FSDt SSDE %8l fol futh S48 AL vgw el dehu

7N I, = %fﬁ“’ f ly— x| dF; (y) dF; (x) 22 Gini®] %332 (half mean

difference) ©] t}.

oX,
i)
e
o
—
ol
ol
v
)
o

& Wit Ginie] RPE I AE sl oF
st=d, AYF T 7IHES 48eteld G54 94 715 SSD7F 28 5HA HER
Aoz Aok Jue= AYHTA7 o AAA H3 A H (discriminatory power) €]

EZolx A Aot B2 XUHFA V¥ I E 23 BA(variance) = 2 tieto]

S wof gl webd AwAow WEAe] AtekE FirseAdo] e Aol £9)
29l digke] Huw, AUBEA M w58 AnFDI Lol WEAe] 2 He

o 44T F Y= ey & + Aok
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3. 918s 13 FEAF 7Y

7ol oAYAA I (farm  decision process)S B FE AE A P (linear
programming)®] =4 E old] FTATA A e JTLAE, dE 5o 714
(price)e] Y A AH(production), H]-&(costs), AH 2] 7184 (resource availability)¥} ©] &
(resource usage)dl $JojAe] 98-S R3] X (parameter)Sol ¥FEstE 71& A<l
AEol 19509 tiFH  ol&A AES A wdAYd dHA AT
t}.(Freund,1956; Heady and Candler 1958; Stovall,1966; and Tintner,1955).

ArtH o w F7te] qAAARAA S Ul AEAE BREE e 2 BYS

Yepd .
Maximize R = Zﬂ rix;
=1

subject to

x; - skl j AA A EA RS

r; o xS G w7kEY T

ay; 2 ST 1 A A (resource) AHEF
b; - 1 WA A (resource)®] ¥ F(endowment)

< ol &1

Z2} LP(linear programming)®] 73 -$-oll v, a;, b = 3

=
7HAE AE EgAAo] gloy $EEA XY (risk analysis)dl A= oA AFE o

k
st g 7HAe] gstd RPeR AgHY F gEH FAER gFoA= FEH

- 12 -



A8 T3 (stochastic programming model)S ©]| &&= Ho|t} B H 9o oz

d.S 58 A (mathematical) & & Zoj A =d],

rlr
il
ol
e
ol
il
lo,
N
nt
o,
1..
2
O
o,
1>
il
rlo

At (resource) ¢ Fwoltt thE& WEE9] HAE EHe siA JALAA S 7EE
gotA st TS stk A AARTE(p AHE AR HH TS5 (objective
function)ell eJ& AAHA T JALAAALe] ol dE B=E AFeA & 5
U gArAAG A Sol A B 82 = e AY Z3A( a set of possible plan)E

g ol W717F fA ol REE e AYS AR Bol Ay A

e
z
ax
o
i
o
o
td
ol
=)
w0
2,
-
=
o)
i)
—
O
8
S,
5
Q
8
o)
a.
@,
=
av]
8
o)
Q.
@,
rlo
ui
o2
ot
lo,
S
>
iy
o
N,
SN

A o Z Fe EIAA 890e AA H7HA HFE UrolAed, AL 918
(production risk), 7}A WA 2149 & (price or market risk), A %2 ¢ & (institutional
risk), 1A A2l 9]¢ (human or personal risk), &4 $ ¥ (financial risk) 522
2 4 v

A 918 (production risk)

flo
off
2
o
i
[}
o
%0,
rlr
ofl
1>
o
o
v
It
rlr
Py
re
=
alll
e,
ok
o
i

NF BoR ofF BAB 4

r)t
o
[
X
Y
o

Ir
do
o
o
o
ol
ol
=)
N
N
)
=
N,
>
o2
do
o

(price or market risk)= 919 A4 d 3 AA A e sy AikEA g 714
HES A3 7ot 4= glo] ol A AE vl ALESta &
U Astefol 3 A& Aoty ofHia dso] A5E Aol NG A e el A=

t< els,
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Yo

A=A 99 (institutional risk)S A4

il

(human or personal risk)< A}

3
=

o 9

SERCERE

o}
=

o
A&

L.
o

7\(_:]

5 7h-2) 7 o

o
(credit risk)SFc}E=4] E}S

(financial risk)

uj] 7} @t} (Hardaker, Huirne, Anderson,

% o9A &

e o

1997)
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M 32

1 8 Az A% 57

o 9 ek ARPAFE AMEA] FUHE AF F7b FA) Qov], el
glofx el HF wa Washs A48 e wRe vF o
SARANA 1§ FoF A5 Brow Ay Jvh FARe CHETEA, o o
s Aas 2A HAR, GAF
of ATNAE APAAE mE PEEA g, 2 EZ EFAAIL, JEALE A
slste] BEARI} AT AAF, GAF, TAR, AL 2 FERS B3
%t

<E 3-2>o14 e vhsk ol e hekel Aol FAAE 19704 32643 hao) A
2000 & A 2,098-ha® o=+ WA A9 v]F2 19709 7.78%A A A ot
20009 AA 14.11% v1Fo] vh$ FobAh ol E§ABolt o] iy o
F9 370} gAR 99

At = Aoz Helth

G A} vas) B kel A A= gad AE 2
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e =

FAF |, Fe, 2], BEvlE, o], 3u JHAF

QA7 | A o, i AEA, vides

AT | 8

FIAL | LF, vhe, G A9, S AR, BT

e A& | 5 EE5A, £, ob%, EY, A vk % Ju, 2, 2T

AL | G e, 2], o), muh EvlE FuF FoulF AFA, AT
AR D EPE, THBEA,, 2000

E 32 sx0lgT=x
@9 Hha, %
.. A o] 81 A A E (%) Sz A | #A
(xha) v AF | FR AT RS ] (%) | (%) | (%)

70 3,264 36.86 | 2555 | 1118 | 555 | 377 | 273 | 778 | 184
75 3,144 3826 | 2653 | 1031 | 464 | 232 | 375 | 776 | 235
'80 2,765 4459 | 1302 | 882 | 333 | 192 | 427 | 1298 | 358
'85 2,592 4772 | 934 | 756 | 251 | 154 | 513 | 1300 | 421
'90 2,409 5081 | 664 | 780 | 167 | 154 | 540 | 1150 | 548
9% 2,197 4848 | 410 | 601 | 182 | 127 | 555 | 1466 | 783
'97 2,097 5017 | 334 | 58 | 191 | 143 | 515 | 1359 | 830
'99 2,116 5038 | 364 | 510 | 217 | 137 | 491 | 1366 | 808
'00 2,098 5110 | 324 | 510 | 210 | 119 | 439 | 1411 | 806
A& 5, FsddF2%7, , 2001.
FoooEn AR ol gwWA P Fo|, Wuts J)epE e A9

E 3359 ARPATE wE, AdALRe W FAE B F Uk 19709
o] 20009 @A wiFE 368, T 1979, 23 364, vhee 6079, %I 1057
W, AMARE el 2300u9 F7hES vhebinh Fuhe] 4% 19959 % o F e <)
Aol gHAy) FAkske, ot F WA AgAGR A A% o dolYs

Aol oAz Aol tEE o] AdA el G Fo BAEsT) o] FoiA

- 16 -



w9 At
AL Hj 5= s aF wh= AR I« (A A | 3 A
"70 797 765 53 78 83 737 140 2,603
"15 2,263 1,370 128 103 95 671 137 4767
80 3,040 1,973 125 253 275 1,598 412 7676
'85 2,790 1,586 165 256 440 1,846 680 7,763
90 3,241 1,686 133 417 407 1,776 1,017 8,677
95 2,638 1,290 193 462 975 2,605 2,423 10,586
97 2,479 1,276 201 394 740 2,143 2,573 9,806
99 2,289 1,232 215 484 936 2,023 2,742 10,219
00 2,869 1,507 194 474 878 2113 3,247 11,282
A8 FER, TsEgFasA, , 2001
F 0759 ol AE YHEA, o F

FZEA, TE = 0], 7HA 9] 197] F 5
2+

= EES
A A LMD 3H ) 88N E BREA, olde FAF AL R )

L
a9

o

off

-

g]
$7be) AATFRE A4F S9N FAAE 300 vwe] AR

-

= gAE use $9uF 722 53 9o} 30ha o]AFe] ke Aae wE 7

==

<E 3-4>olA H= npel o]l LAl 5% e FAFNA, veoer dEALF
(244%), FAFA42%)M He= Aoz yephued, Aqdzs 7o 49 4
5(79.2%)°] 7vd Aa, AT B710 306%)7F FEALFE FAFE AFE
(59.7%, 35.0%)7F T LA A Wl M= v Aol vl Fojd ez vFo] =A e
thar ol
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¥ 34 AMasTte AXnRY - E5Y = 7o
el el

T S I i B T I g
672 256 51 62 1341
05haml®h | (57 (19.1) (262) (46) (100.0)
N 1,546 391 69 9% 2798
05~10ha | (Z57) (14.3) (255) (35) (100.0)
N 2510 514 1,066 266 4356
10~15ha | (37¢) (11.8) (94.5) 6.1) (100.0)
N 3471 653 1130 337 559%
15~20ha | (g (11.7) (30.2) 6.0) (100.0)
N 3570 1,069 1,658 483 6,781
20~25ha | (5rg) (158) (945) (7.1) (100.0)
N 3653 1371 2113 546 7683
25~30ha | (475 (178) (375) (7.1) (100.0)
N 1545 570 1,855 3397 7366
30~50ha | (31 ) (7.7) (352) (46.1) (100.0)
A A 2236 585 1,009 302 4132
e (B41) (14.2) (24.4) (7.3) (100.0)

v
ar

3-5 M=t

A
= T

ENAAEA 2SI ATAE ARA

El olo|
=

4 A

d el

29l 99, %

T A A7 i R <A A
A& 729(35.4) 657(31.9) 522(25.3) 154(75) 2,061(100.0)
Ak - 7,377(98.1) - 142(1.9) 7,519(100.0)
o 247(21.0) 59(5.0) 867(73.6) 5(0.4) 1,178(100.0)
I 2,533(67.3) 414(11.0) 775(20.6) 40(1.1) 3,762(100.0)
i 5,301(90.0) 227(3.8) 339(5.8) 20(0.3) 5,887(100.0)
A 2,473(40.7) 1,197(19.7) 2,007(33.0) 400(6.6) 6,078(100.0)
=4k 429(47.9) 148(16.5) 299(33.4) 20(2.3) 897(100.0)
871 862(32.2) 817(30.6) 923(34.5) 72(2.7) 2,674(100.0)
sl 1,892(40.6) 1,343(28.8) 1,092(23.4) 338(7.2) 4,666(100.0)
&= 3,174(69.1) 515(11.2) 768(16.7) 139(3.0) 4,596(100.0)
s 2,890(62.1) 212(45) 957(20.5) 599(12.9) 4,658(100.0)
A5 1,314(65.1) 408(20.2) 212(10.5) 84(4.2) 2,018(100.0)
At 1,737(42.8) 483(11.9) 1,517(37.4) 325(8.0) 4,062(100.0)
G 4,489(79.2) 492(8.7) 600(10.6) 83(1.5) 5,665(100.0)
8 2,690(54.1) 621(12.5) 1,398(28.1) 264(5.3) 4,973(100.0)
A5 233(5.1) 6(0.1) 2,704(59.7) 1,587(35.0) 4,530(100.0)

%l 2,236(54.1) 585(14.2) 1,009(24.4) 302(7.3) 4,132(100.0)
F 0 EMAASA 2 AR ] ARAR A AGH, G A, A, S, 1999,
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oA AADE HAE AL FBE ASWEY Fol wrk A4 EAI] 9
sto] E=w 9 AVME 542 selstud k.

A AT, GAF, TAF, FAALZ BFse] B 2] RS PO 1980~
1984, 1985~1989%, 1990~1993d, 1994~1999'd 0.7 FR3fo]l 459 27447} Wl
of ASCVIE #Aske] Botth 2L ABoeE AUA st A A= FRIIG O

F 5on PRI 47 qEgoR 1~2 FRWE %7 A9stn, 1 9t s

>

7t 1t

Igel 45 s

BAFE AR A2 PR wA 8 A F), wmA D], A B, A HE}
E =XERE =X354H =29 9]
BE OgERe] Wel AR

o] 0.225% &A1= At

il
M
£
ro
i
_E‘
Y
k>
N
(e)
o
Q1
[\
o
Y
K
NS
(e)
Y
D
Ne)
1
Ak
&
o,
=1
N

<E 3-6>9] mAFHRE 1985~1989d o] F- AEHEAM A5 SHELS voly ()4
A g o) Wol A4 Figy e By 1 3EEe dnw 2 7k 0.196(198
0~1984), 0.062(1985~1989), 0.161(1990~1993), 0.195(1994~1999)= =} 7F<] vtk
S s B W v 24 dvke S & F Ak FE =AFEAE AL A bt
olUx(-)de dte A5 thEde d3e] &oldtnz oA dAS WHE e #

9% A%oletn & 5 vk

T g glojA 1980 e 5 HFA e g sl on, 1990d T+ 1993 12€ ¢ URFEA
EldS a8ste] 199438 AARE 433 6 d o= ST

[¢]

=22 -



H* 36 TXEtel AS5SHE HolAF

d = T Adxs

ZESHEC .

1980 ~ 1984 °CVE( 0 0?1539%
EEZAR0 2

1985 ~ 1989 °CVE( 0 020é§
EESAEC -

1990 ~ 1993 °CVE( d 081(75I
EEZAR0 B

1994 ~ 1999 °CVE( 0 081;?
EEZAR0 2

1980 ~ 1999 °CVE( 0 0225

T A53HE = {(FUELRS - AdEA5)/HAdE4A5) <100
2) CV(AolA%) = EEAX/BT
E 37 AlMEOlES ASEZET} HolA S
d = T ¥ Adxs

v}]\_l_EI._Z_ZjI-O [0} _

1980 ~ 1984 °CVE( ) o6l
EESAEC .

1985 ~ 1989 °CVE( d 45656056
EESAEC |

1990 ~ 1993 °CVE( d ggfg
EESAE0 1

1994 ~ 1999 °CVE( d 01‘1%3)5
EESAEC .

1985 ~ 1999 °CVE( d gfgg

F:) 25588 = (FEEARS - AdE2a5)/ddE4a5) <100

Al EvtE S 1985~1989d 7]3F &<ke] A5 7HE(45506% )] =LAl 1994~1999¢

= A5o] #AE(-183H%) UEl= 5 SEFFo] 7 1985~1989Wd 9] ®WolAl4+=
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#* 3-8 7|Et UM Fe 5SS HolAF

dw | ve | Fa | AR | W | @1 eee| sa | @8] 59| 99
90 ~"84 F7FH&(%)| 0.720 - 19319 | -0473 | -6.866 | 8931 - -8516 | 5.337
cv 0.136 - 0210 | 0130 | 0263 | 0130 [ 0587 | 0206 | 0.193

R S74&(%)| 18493 | 64.238 | 0685 | -0.372 | -5546 | 4.380 | 69.363 | 18.161 | 61.767
Ccv 0191 | 0.744 | 0067 | 0200 | 0135 | 0134 | 0769 | 0309 | 0.715

00~ 163 =7H&(%)] 19.080 | 11.784 | 5563 | 9224 | 15623 | 5708 | -0.653 | 8208 | 24610
cv 0199 | 0161 [ 0146 | 0233 | 0162 | 0.097 | 0079 | 0097 | 0.264

19~ 99 F71&(%)| -3.140 | -5.382 | -0.164 | 3.49 - -2.335 | -5.148 | -11.761 | -4.888
cv 006 | 0126 [ 0052 | 0.092 - 0078 | 0154 | 0078 | 0.185

S7H&(%)| 4022 | 2611 | 4197 | 2333 | 2250 | 5952 | 14.224 | 9.860 | 27.237
Ccv 0339 | 0478 [ 0150 | 0178 | 0273 | 0358 | 0438 | 0497 | 0.542

'80~"99

718t AT A =AY HolASE 0.136(1980~1984), 0.191(1985~1989),
0.199(1990~1993), 0.056(1994~1999)% H|aL %] W-gHo] 2Pl Aoz A om,
Al zHe] o] "ol Al 0.744(1985~1989), 0.161(1990~1993), 0.126(1994~1999) & H] aL

s

A WEEo]l 7 Aol K Aow FAHALE =x @r|e] WA
0.210(1980~1984), 0.067(1985~1989), 0.146(1990~1993), 0.052(1994~1999) = 4] =] A
o, 252 Y AH) A vlojua(-) A4S wHES oy Mol AR
HAZ AR Aoz E4 5

A EERe] Wol A= 0.130(1980~1984), 0.134(1985~1989), 0.097(1990~1993),
0.078(1994~1999) = W]l kA A<l ] H]sto] Al sHke] 7J9-= 0.587(1980~1984),
0.769(1985~1989), 0.079(1990~1993), 0.154(1994~1999) = =] S u}to]] H]a}o] QFA 2 o]
A Fata BAF Hol Al WAl 02258 U E 2 WMEES Bl ow Ay
Atk AL ol %= ®WolAl7E 0.193(1980~1984), 0.715(1985~1989), 0.264(1990~1993),
0.185(1994~1999) 2 =#] Qo] Ht} Wo|Alg9o FA7} w4 EA4HJow A= A

AA 7L =] ARk Aol AL A el Be] mEs AoR A HAY
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5~1989), 0.113(1990~1993), 0.213(1994~1999) .= Il i+ Ht WHolAF 7kl 0.467

I vjastE FEe] kARl Aem A4 H AT

ElEE T ¥ AdaE
AEZTE(%) -13.305
1980 ~ 1984 °
CcV 0.305
A2ESTHE(%) 11.752
1985 ~ 1989 2
Ccv 0.491
AEZE(%) -16.655
1990 ~ 1993 °
CV 0.324
AEZTE(%) 16.867
1994 ~ 1999 2
CcV 0.285
AEZE(%) 0.632
1980 ~ 1999 2
Ccv 0.352
F:1) 252708 - (FUE25 - AUE2S)/AYEAS) <100
9) CV(HolA%) = RaAa/H
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d - T ¥ Adxs

EEEHE00 -

1980 1984 vV 0,93
255 HE(%) 7.391

1985 1989 oV 0151
255 HE(%) 9.052

1990 1993 oV 0113
L255HE(%) -6.950

1994 1999 v 09013
AR E(%) 1116

1985 1999 oV 0.001

F:D) 2557HE = (FdELS - AdEL5)/AdELS) <100
2) CV(HolAlF) = FAA/A

AT A dAZ A5 Ao r Qlste] 20d 73k dF-7|7te] #AH A5
Ttk ayA el WAl 0.205(1980~1984), 0.237(1985~1989), 0.282(1990~
1993), 0.257(1994~1999) = G A 72 WolAl Htgk 0467 A o fdde] =
ol M= ol Sol golsf wuH dAHE FHoly ASH 250 LES YER L
Ful e WolAle s 0497(1980~1984),  0.412(1985~1989),  0.160(1990~1993),
0.339(1994~1999) & 433 w2 FAZ EAHAoH, vusd & JA7F] HolAF
BHHgETE 23y & gor FAHA

# 3-11 7|EtdM 7o 25T HE HolA =S

EE 78 [aaAmE] BeaF [ guE JasemF] =AF
=715 (9 - - - B _

EEee e e e
=715 (9 - - _

19851989 — }c};r%) oO.'233273 107..42@3 2,236 - 102117321
=715 (9 - - - _

19801003 |~ LSO - o
=715 (9 - - - ~ _

10941099 |- T oms o |
=715 (9 - - - ~

1980~ 1999 —2 E%) 00,'265134 og,é%zlg 0?22%6 o?%? ggii
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e T AALE
A2ESHE(%) -6.922
1980 ~ 1984 2
CV 0549
AEZTHE(%) 8681
1985 ~ 1989 °
CV 0.284
AEZTE(%) -15.815
1990 ~ 1993 2
CV 0.259
A2ESTHE(%) -2.081
1994 ~ 1999 .
CcV 0.142
AEZTHE(%) 0.677
1980 ~ 1999 °
cV 0.344
F:1D) A53HE = {(FUELRS - AdEA5)/HddE4A5) <100
2) CV(HolAIF) = EFHA/H A

<E3-12>9 DYATE AEFREC] FHA(HG solUs()4Ee wAHD 1

Zw uag 2 folth Wel A5 0

1993), 0.142(1994~1999) & <+

1989), 0.179(1990 ~1993),

s % o uwA g FRom BAHAL ST
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0.159(1994~1999) & LA 72] WolAl4

Aol Al

549(1980~1984), 0.284(1985~1989), 0.259(1980~
Aol MolAg Hitgh Boks Az Wk

AL A mfolY(-) A4S ata

IRF, 1980~

o

g 03173 ML
+ 0.327(1980~



1984), 0.457(1985~1989), 0.079(1990~1993), 0.188(1994~1999)= 1980 th+= ¥

_4

A 5

F2 FAR Yoy 19909 el = Figug v FA2 24 HUAT 55

ol A5 0.434(1980~1984), 0.198(1985~1989), 0.132(1990~1993), 0.188(1994 ~ 1999)
2 A EEE 19909 HE 259 vlolva(-) AFES dads dEH
E 3-13 J|EtZ A 7ol £S5 HolH T
de T CR=s b e
F7H&(%) ~3.300 -12.101 -11.038
1980~ 1984
0B cV 0.263 0.327 0434
7+ (%) 0.678 13948 10.793
198 1589 cV 0.144 0457 0.193
7H&(%) ~7.798 4817 -6.918
1990~1993  +—
cv 0.179 0.079 0.132
F7H&(%) ~0.538 775 -4.219
1994~1
A cv 0.159 0.183 0.183
7+ (%) 2507 1581 ~2.552
19801598 CcV 0.256 0.285 0.287
2f, Aol ASHS
P nFe A wAt ANE PRIAQD, vbE, F, U 5 5 FEL
=4t A BE dEEe] HolAlaeE S4 A Hagk 0.0849F 2 aLgk
0.666 “1e]aL Gt gtol 03452 Hagkat Haghel Apol= B Z=o Hls] A4 ke

3E3-14>9] mhE2 1994~1999d & 7| o2 o WA = AFHA 259 T7HES
o oFEE 459 #FAaeds dHrles Aoz BAHEY. Wolds=
0.368(1980~1984), 0.632(1985~1989), 0.323(1990~1993) .= =1 H7tA &= v A4 =&

FAR wolr 25 F7hE Uu o BAH
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E 3-14 ojso| ASZZL1} Ho|H %
qa &= -+ 7 AALE
AE=715(0 .
1980 ~ 1984 °CV§< 6) 1023%‘%8
A25EFE(%) 0.749
1985 ~ 1989 =~ D
AEZ75(O .
1990 ~ 1993 Ocvg( 6) 3%@
AEZ75(0 -9,
1994 ~ 1999 °CV§< 6) 092%1101
A25EFE(%) -0.414
1980 ~ 1999 =~ i
F11) A2S5FHE = {(FEEALAS - ddE25)/ddEA5) x100
2) CV(HolAF) = EFHA/H
¥ 3-15 7|Et o] A5FTZHE0 HO|A
dL TE A F A F &} o 1}
=712 (%) 25,626 5959 4,424 1272
1980~ 1984 CcV 0.622 0.114 0563 0.200
_ =714 (%) 32,070 50.562 7962 “1.228
1985~1989 CV 0473 0.666 0503 0.299
=712 (%) 13441 6.861 ~4.063 2.226
1990~ 1993 CV 0.254 0.127 0.357 0.174
Z7H2 (%) 4836 -1.2% ~37.209 “1.932
19941998 CcV 0.158 0.187 0.561 0.084
=714 (%) ~1.666 26.459 ~1565 2.354
1980~ 1998 CV 0.424 0.49 0.649 0.308

7IEE F Ao Wol A4

5 HW <GE3-15>¢F #Zo] x=AaL

0.473(1985~1989), 0.254(1990~1993), 0.158(1994~1999) = <43

o ol &
SERE

0.187(1994~1999) 2 1985~19891 & A ¢ slx
= 0.563(1980~1984), 0.503(1985~1989), 0.357(1990~1993), 0.561(1994~1999) =

Al L

A8 Jeplel B4

i\_‘
.

0.114(1980~1984),
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H] 1l

[e]
4 e

F 0.622(1980~1984),
SR ES
Zs) 2
0.127(1990 ~1993),
A w 2R, dv)

At



o2 A" did= 77 0.200(1980~1984), 0.299(1985~1989), 0.174(1990~1993),

0.084(1994~1999) & A =] A T

|

el HEF uhsh el, 25WES AdE wW HAF WelAF Hite)

02252 Aol 7bg A ow BAHEY ot gol Aow IuE W
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v 1985~19899 F-H = AlFe A wo] S7HA A 1.75%, 12.81%, 2.03%)E
EbWlaL, 7HA & a2 10.33%, 8.98%, 10.40%)s YEFH AT 1994~1999d 2 7 4
HI7F S7bel 5ol #A(981%)3hs AdE ThAsH dew u(H) Tk dAR

A3 vk ABobE G Po] mE AoE dFqch

el %
N E W X 9 o N =
Lﬂ E - il o 4 U 1= bl
- 9rsd | HAse | 9 | =% 73
‘80 ~ 84 v ( 1.85) A (29.40) A(24.48) A(12.05) 9
'8 ~ 89 A 1.75) Vv (10.33) v( 211 A( 0.75) 7
90 ~ 93 A(12381) v( 898) v (11.28) A( 321) 7
94 ~ "9 A( 2.03) v (10.46) A(10.98) v ( 9.81) 6
‘80 ~ 99 A( 269) v( 1.16) A(16.07) v ( 041) 6
T (AT, v kA, @ ke/10a, 7HE - f/kg, Y] 4/10a, &5 21/10a)
46 X DE ASHEO| QolBA
el %
N > =
Lﬂ L:‘_ h - R4 hl
- 95zd | HAse | A9usd | w-w %3
‘80 ~ ‘84 A( 261) A(1351) A(12.15) v (25.63) 2
'8 ~ 89 A( 408) v (17.60) A 508) Vv (32.07) 6
90 ~ 93 A( 320) v (12.29) A( 2.40) A(13.44) 5
94 ~ "9 A( 6.11) v (21.92) A( 1.83) A( 4384) 5
‘80 ~ "9 A( 2.73) v ( 1.48) A 377 v( 1.67) 6
T (AT VoA, 95 kg/10a, 7HE  D/kg, A9H] 0 9/10a, 25 0 9/10a)
LA mFe] v A A S7FIAARE 1985~1989¢ o] & 7HA 2 A& d1Ekstad

on Fgl= ASsA S/ 2y A9n e SUtR Y= e S7H7F 7] 1990
oh

= 259 S7heS By 20973k AVIzks B FguHe Sk QA5
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AEWEY 490S B <E 4105004 £250LE AL AVE Sgel B4

97 RS G0E e <E 41053 28 ARE 9 5 ok Adw g

olN

TE At ToEE F 60T O S HA e A g i g
g7t 253 F7te 259 #AaE A2 <F86>0] 304(53.6%) o2 7t

¢ Wk, T thE2 et 7hA, A BT Sbekdl o, Ague S vy
VA 7R 7] A50] AT <FH2>TF 1478(25%) 01 e, thgo] et 7t
Aol z+slal AGu7t Fotel 259 #AaE A <F814>7F 738(125%) 019 aL

7NE 8L <F310>0) 7.1%, <F312>7}F 1.8% 0] AT}

E 411 AY A RY
Bl AL 4, (%)

N a [ %@ 2] wd 4] %A 6] 7@ 8] #A10 | wA12] 7@ ] 5216 A
81~84 | 1(7.7) - 6(46.2) - 2(15.4) - 4(30.8) - 13(100)
85~89 | 4(50.0) - 4(50.0) - - - - - 8(100)
90~93 - - 11(91.7) - - - 1(8.3) - 12(100)
91~99 |90 | - [owon| - [ewen [1ad [2en | - [2000
A 14(25.0) 0 30(53.6) 0 471 | 118 | 7(125) 0 56(100)
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FE1 AMaF E=H MujHH I MEHA
E’izi_;\{jﬂ m A — Tl %@_ D\_;]_Zjl_ \_7—(1_ D\_;]_Zjl_
Auey | CTUET | adgyge | A3 | d3z5 | 4FHECY
0.6130 ~0.0590 0.1033 0.6194 ~0.2342 01145
(0.0050) (0.8050) (0.6650) (0.0040) (0.3200) (0.6310)
0.9829 0.2711 ~05112 -0.4727 ~0.4629 -0.6128
(0.0000) (0.3280) (0.0510) (0.0750) (0.0820) (0.0150)
0.9068 ~0.8758 ~0.6240 ~0.3505 ~0.7860 0.8714
(0.0000) (0.0000) (0.0040) (0.1200) (0.0000) (0.0000)
0.9701 0.6288 0.6979 ~0.0729 0.7261 ~0.6370
(0.0000) (0.0120) (0.0040) (0.7960) (0.0020) (0.0110)
0.9838 ~0.6696 ~0.8194 0.8443 ~0.7410 0.8503
(0.0000) (0.0020) (0.0000) (0.0000) (0.0000) (0.0000)
0.6436 0.6419 0.6638 ~0.7430 0.3016 05772
(0.0130) (0.0100) (0.0070) (0.0020) (0.2750) (0.0240)
0.8570 0.0929 ~0.8451 ~0.2229 ~0.3180 0.7600
(0.0000) (0.7520) (0.0000) (0.3450) (0.2680) (0.0000)
0.9273 0.7675 0.9284 -0.7660 0.5795 -0.6329
(0.0000) (0.0010) (0.0000) (0.0010) (0.0240) (0.0110)
0.8779 0.7363 0.4928 -0.1416 0.8630 ~0.2006
(0.0000) (0.0000) (0.0380) (0.5520) (0.0000) (0.3960)
0.9186 0.8394 0.8634 ~0.4087 0.6444 0.1661
(0.0000) (0.0000) (0.0000) (0.1300) (0.0100) (0.5540)
0.9052 -0.8378 -0.8449 0.1383 -0.8517 0.2670
(0.0000) (0.0000) (0.0000) (0.5610) (0.0000) (0.2550)
0.9252 0.9407 0.8214 -0.2285 0.9318 0.0420
(0.0000) (0.0000) (0.0000) (0.4130) (0.0000) (0.8820)
o] 59
WA [ o | BA- BA- e EER
Ao Aa7ge | AAd | A4a% | dEAACY
0.8065 0.6462 ~0.8332 0.0585 ~0.0682 ~0.0088
(0.0000) (0.0020) (0.0000) (0.0860) (0.7750) (0.9700)
0.8965 0.4395 0.8813 -0.4614 -0.0803 0.1402
(0.0000) (0.0530) (0.0000) (0.0410) (0.7370) (0.5550)
0.2633 0.6949 0.0542 -0.1475 -0.1832 03111
(0.2760) (0.0010) (0.8200) (0.5350) (0.4390) (0.1820)
05915 0.4659 ~0.1553 ~0.5839 ~0.9400 ~0.3790
(0.0080) (0.1490) (0.6480) (0.0070) (0.7820) (0.0990)
0.5186 0.5570 -0.4842 -0.2477 -0.4720 0.0571
(0.5136) (0.1940) (0.2710) (0.4900) (0.2850) (0.8750)
0.2308 ~0.1602 -0,1442 ~0.3680 ~0.1000 0.3277
(0.3420) (0.5810) (0.6380) (0.1100) (0.7460) (0.1580)
0.9278 0.7849 0.0608 -0.2094 0.3873 0.2807
(0.0000) (0.0010) (0.8290) (0.4540) (0.1540) (0.3110)
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T T

- % oA - ™ A - A - ™A -

#5 | Gaea | 219 | gagan | aam | aaes | wstac
g 2 -0.0802 0.5145 0.3738 -0.1243 0.0556 -0.2581
(0.7440) (0.0200) (0.1040) (0.6020) (0.8160) (0.2720)
Jon 0.9146 -0.0967 -0.7522 0.2511 *0.27_84 0.0317
(0.0000) (0.6850) (0.0000) (0.2860) (0.2350) (0.8940)
T 0.3434 0.3032 0.3682 0.1102 0.256_37 -0.1334
(0.1500) (0.1940) (0.1100) (0.6440) (0.2750) (0.5750)
o 0.5513 0.6953 -0.1361 -0.1985 0.1380 0.0360
(0.0140) (0.0010) (0.5670) (0.4010) (0.5620) (0.8800)
Fon 0.9753 0.6567 -0.3532 0.6098 -0.5250 0.1430
=T (0.0000) (0.1090) (0.4370) (0.0610) (0.2260) (0.6940)
o -0.1364 0.2765 0.2093 -0.1265 -0.5267 0.0937
v (0.7260) (0.4390) (0.5620) (0.7280) (0.1180) (0.7970)
8714 -0.1077 0.4614 0.2529 -0.4534 -0.3197 -0.0984
(0.7830) (0.1790) (0.4810) (0.1880) (0.3680) (0.7870)

P A2

A= B A CER A

g | Shaa | wAes gangu | 2ana | 2dss | wztacy
o5 0.5355 0.1419 -0.1238 -0.6834 -0.7705 -0.0068
(0.0180) (0.5510) (0.6030) (0.0010) (0.0000) (0.9770)
A 0.7366 -0.7279 -0.1707 0.5199 -0.2318 0.1699
(0.0000) (0.0000) (0.4720) (0.0190) (0.3260) (0.4740)
A T 0.9237 0.7509 0.8759 0.6794 0.6144 -0.5683
(0.0000) (0.0020) (0.0000) (0.0080) (0.0190) (0.0340)
o 5t 0.0189 0.3963 0.1669 -0.0891 *0.39_52 0.1972
(0.9390) (0.0840) (0.4820) (0.7090) (0.0850) (0.4050)
q 5 0.3506 0.2545 0.3337 -0.4011 0.23%2 -0.0107
(0.1410) (0.2790) (0.1510) (0.0800) (0.3250) (0.9640)
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222 ESY Mujey SUSY HoA S
T
I T e A T B T e B B Bl I T I I B B
Tl s e | g | 29| w9 | EvE |Ente| 39| 39| Qo] | 29
gy RGO 31411 -| -5.9621 -|-103550] -] -9.3858 - 0.2336 o 34m7 -
CV_ | 01409 - 01840 01994 | 0.3436 - 0.0791 - 00798 -
g g [B/HE(0)| 24272 794427 -9.7097) 12.0097) 116808136885 15,6092 75195 14043 51816 ~35884| 51849
CV_ | 00671] 05047] 0.2290] 0.1690| 0.2812)0.1391| 0.3216] 0.0944] 0.0276] 0.1169] 0.0798] 01253
gogy  |SZ/HECO)| TAI07 39.3721| 100312 17.9536) 14628137681] L5651 15.9639) 32.7196) 26.0878) 10479144057
CV_ | 01005 03217 0.803 0.786 0.0674)0.1214 01461 0.2020] 0.2619] 0.2843 0.1127 0.1470
g |S/HE(0)| 64808 84081137997 53854 -16.1661|0.0733 - 11.4598) -3.6114| 13.0677|-13.3346| 0.7011
CV_ | 02487 0.156] 0.3601] 0.0792 0.4255)0.0459 -| 01645 0.0865( 0.1759| 0.0887] 0.0928
g9 |[B/HE(0)]| 08344 1528316 49819 20767) 5158040749 54138 16204) 42652 22,3067 ~3.1579| 78571
CV__ 102113 0.7221] 06270] 04307 0.7384)0.1626| 05412 0.3542] 0.3198] 0.4787] 0.1828] 0.2047
B A
713k T HeE | aAeE | S G | el iE | =S | ARG
gy =& | 08718 17539 -2.0150 477819 - | 07143 -
cv 0.0855 0.1344 0.0731 0.3179 - 0.1649 -
o559 |2HEC0) | 54981 1.1992 3.3366 1.3938 - | 30712 410165
cv 0.1801 0.0756 0.0827 0.1368 - 0.0980 04193
g0-g3 =/F&C0) | -30192 32.4972 75191 -0.4322 12.2153 7.7293 275108
cv 0.2116 0.2643 01743 0.1642 0.1339 0.1461 0.2417
oyg9 |_=/HEC0 | 38145 32672 4.2537 2.3705 13281 | -3.3831 -1.1609
cv 0.0874 0.0965 0.0814 0.1907 0.0907 0.1390 0.0868
q0-g9 |SHEC0) | 2895 9.9104 0.6237 20128 15176 1.3708 5.0473
cV 0.3087 0.4398 0.1256 0.1876 0.1669 0.1199 0.4893
b
713k T A e TYA 5 s | A HaA
g0-g4 |_37F&C0) 35328 -4.7430 -0.7671 -2.6504 - -
cv 0.2985 0.1540 0.0689 0.0903 - - -
w559 |2 HE0) | 08%5 -1.8940 -0.5502 1.7146 - - -
o Cv 0.0971 0.0403 0.0369 0.0841 - - -
90-03 |_37F&C0) 12.9820 -7.2196 -5.3953 85858 17.6660 7.3002 34.8928
cv 0.1531 0.1297 0.1258 01016 01761 0.2029 05745
ogg 2/HECO | -11100 -5.4366 36549 -0.2693 55574 43776 56708
cv 0.0612 0.1117 0.0573 0.0542 0.0997 0.1237 0.1965
20-99 _=/1&C0) 2.0116 -3.2442 14013 0.8812 6.8999 17484 135478
' CV 0.1695 0.3035 0.1097 01312 01286 0.1510 0.3628
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[¢]
713k T 2= A E Al oL &} o 5
80-84 7H&(%) 1.7894 -8.2436 - -11.5901 3.1114
Cv 0.1765 0.1569 - 0.3934 0.0810
8589 S7H& (%) -0.3268 -16.1168 -4.4028 -1.0216 0.5462
o Ccv 0.1376 0.2261 0.1029 0.0714 0.0738
90-93 7H&(%) -5.6534 8.7858 21.2309 7.2526 43312
Cv 0.1228 0.1286 0.2190 0.2584 0.1144
94-99 S7H&(%) 4.2661 -3.5189 2.6503 8.0057 2.2927
Ccv 0.0791 0.1218 0.0479 0.2247 0.0773
80-99 7H&(%) 0.7574 -3.9786 6.6728 2.1375 1.5060
CvV 0.1571 0.2596 0.3345 0.2590 0.1147
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FE3 E=Y s 3L Ho[AS
o7 5
ar | qw | SO | A [SA A [ A [AA] =A | A [wA] A8 [ =A | AR
T ol e [ g w9 | 29 | 9wl |91 Eve | EdE | s | 39 | 0o | 9o
g |EAECo[oseel  [oemsl [ -1osdossi 20855 07328 | 07219] 3547
ov oo oosm [ ooz9foosss] 0od01] 00451] 00172 0.0675] 0.0282] 0.0766
o g | 2/ECo] 185l 3.0600] 32572 574607 1.7540[52188 0666 50.1499] 09717 534795 0.7818[52.5681
v | 00403 00802 0.0557 06793 0.05890.159] 00127  0.6428] 00163 0.6553] 0.0693] 0.6497
ooy | EHECa] 0221] 41198 23835] 19837 7A074l5730] 22725 70057 37117 27460] 49206(25.5662
ov | 00142 01852 0.0471] 0.0316] 0086200711 00320  0.0953] 00512 0.0408] 0.0581] 0.2617
orag | 2/ECo] 063020 19039[-03400] 12615 0.0644]1.4150 | 20028] 77149 11092] 4977829827
v | 00149 0.0837] 00331 0.0376] 0.0298]0.0224 | 00378] 0.1038] 0.0244 0.0361] 0.0657
cag | 2/ECo] 01151 15805 08921] L2l 06904[35398] 04118 26828 29040] 102783 4.1717]235288
v | 00339 0.1043 0.0788] 03737 0.0783[0.1272 00286  0.4268 0.1434] 04026 0.1692] 0.4886
R
e TE ZReEE | AR | s FujE | shes R | wARE | AEEE
q0-gy |2/HC0 | 1443 24938 | 17617 - - - -
cv 00283 00505 | 00546 - - | o052 00316
o gg | 27HECO | 10812 02361 | 26777 - - | 06069 26014
ov 00207 00048 | 0.0404 - - | 00100 0.0437
qo0_g3 |_27HECO | 10768 52350 | 19707 | 11504 - | 125w 50625
cv 00146 00675 | 00312 | 00209 - | o002 0.0646
o1o0 |2 /HECO | 18168 06797 | 39061 | 16397 1.4514 - ~1.0956
cv 00381 00200 | 005% | 003% 00465 - 0.0663
s0-00 | 27FECO | -07698 04342 | 38716 | 09612 24470 | 0.7405 08519
cv 00381 00414 | 01762 | 00633 00666 | 0.0385 0.0774
A5
gL T g b YA =4 a2 =3 A He A
s0-gq |2 HECO [ 02114 04839 | 06290 | 31506 - | i 07838
cv 00335 00097 | 00147 | 00703 — | 0059 00246
o go |27FECO | 20017 00486 | 05560 | 26312 - | 34951 37151
cv 00312 00053 | 00085 | 00554 - | 00616 0058
q0_g3 | 27FECO | 88600 03125 | 18442 | 30787 - | ssdm 6.8383
cv 01279 00115 | 00243 | 0.0406 - | 01065 00885
o1g0 | 2 /HECO | 1532 -0.0214 | 06397 | 237% 07864 | 54871 1.3173
cv 0.0465 00140 | 00389 | 00530 00198 | 00780 0.1808
s0-00 |27FECO | 30628 00952 | 04825 | 24981 02720 | 48759 1.9327
cv 01884 00157_| 00327 | 01510 00190 | 0.1154 0.1460
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o 2
uE | o s oA A Pt e
80-84 7H (%) -1.8543 2.6144 -4.0076 -2.2101 -0.3581
cv 0.0317 0.0692 0.0769 0.0424 0.0275
559 57H&(%) 1.7458 4.0761 487317 3.7125 0.8861
cv 0.0334 0.0850 0.6510 0.0675 0.0226
90-93 5 7H& (%) 12.8140 3.1963 6.2202 7.6825 2.2684
cv 0.1616 0.0565 0.0882 0.1393 0.0351
94-99 57+ (%) 2.0270 6.1053 5.8306 0.7137 1.1577
cv 0.0453 0.1294 0.0896 0.0322 0.0392
80-99 5 7H& (%) 2.6908 2.7331 24.4196 2.0015 0.6143
cv 0.1993 0.2270 0.4440 0.2456 0.0640
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T4 E=E g9 S HolAs
A 5
gE o [ A AR AR A e A e A e A
Fub |k | A | A | W] | 9] | EWE | EvE | 3 3] Q0] | Q9]
S7+8(%)| 52919 | 85881 | 04983 40679 63139 43232 -] 96247 7.7560
Wl ov 0.1144 - 0.1606 - 0.0311) 00798 01105 0.0802f 0.0764 0.0522] 0.1629] 01025
o [SZMECO| 07269 -34921| -35120] 325007 85087 08502 L1552 36.0685(-2.7612{350126| 0.3680] 467388
cv 0.0832 00773 0.0993] 04854 0519 00148 00209 04719 0.0616| 0.4876] 0.0426] 0.5691
S7h8(%) | 27048 1.1812] -3.2119] -25889 1.0535| 32475 -1.5908 4.5930[-4.8180| 0.4982]-2.7630[ 50.8300
0 ov 00365 0.3956| 0.0612| 0.0401] 00426] 00489 0.0353 0.0586 0.2015) 0.0627) 0.0565 05157
opgg [SECO| ABME 09944 02425 -0.0058 10612 44406 | 8.8039[ 3.7667| 4.6858-5.3503 -11.7405
cv 0.1074] 00353 0.0454] 0.0506| 0.0545 0.0899 - 0.1188] 0.0619] 0.1150] 0.0368] 0.3121
S7h8(%)| 31305 -1.6879| 32021 11593 32374 38476] 40287 34442[ 2.5410[17.0582] 49908 14.6366
S0 cv 0.1217] 0.2476| 0.1406| 03172 0.2206] 0.1526] 01478 0.4895] 0.1318] 0.4048] 0.1571] 0.6070
A AN+
B T e | wgAeE | weE: | s | e wE | wARE | AENE
q0-ga | 27HEC0) | 29825 5.0069 4.3893 - - - -
o cv 0.0872 0.1013 0.1218 - - 0.0855 0.0232
o559 | &G0 | 22041 1.3917 6.0627 - - 3.9677 -2.6767
cv 0.0735 0.0246 0.0924 - - 0.0841 0.0552
go-gg | =7F&C0) | 18347 34221 | 39104 | 51762 - | 17664 25680
cv 0.0293 0.0510 0.0768 0.0821 - 0.0524 0.1609
ougg | 2/FECS) | 26854 24158 | -0.0486 0.3068 0.5380 - 0.8828
cv 0.0507 0.0618 0.0729 0.0537 0.0833 - 0.0939
S0-g9 | =/F&C0) | 28142 4.4609 16996 | -1.1099 -0.6800 32502 0179
cv 0.1141 0.2161 0.1195 0.0645 0.0761 0.1736 0.1126
=k
d= T 3 MR | agAR | BY s R | BEA | HEER
g0 |2HECS) | 20129 6.2618 53514 | 10.2346 - 2.2154 7.8324
' cv 0.0725 0.1344 0.1183 0.1447 - 0.0710 0.1374
_ S/HE(%) | -16133 05197 | 52072 0.3701 - 0.2406 -3.1779
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9 b R 0.06 e 0. 05 | o 7 7o 19 15
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PPN 0.05 0.0 0.07 0. 0. 0. 0 3] 35 19 0.18 0.18 0.0
ET 5 07 10 0.1 0. 0. 0. 6 10
% 0.00 0.02 0.0 0. 0. 4 40 16 11 0.1 0.
EE 001 003 o 009 0o oF 057 o1 o5 81(1) ) 12
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B 0.02 007 | 00 8 014 05 0% o 018 | 012
TH] AT 0.03 0. 83 0 01 0. 8:;; 804 8 12 853 0.36 0.32 0. lg 0.18 O‘lg
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g|2E| 0% o0 | oo 0. 0. 8 Pl e 103 0.
31 |5¢ 002 005 noe 00! 010 814 0z 0 = 8_% 017 0
e 0.0 0 0.1 0 0 27 33 22 0.1 0.19 0.
=T 7 06 14 0.1 0. 0. 0 4 10
Z2 0.05 02 0.0 0. 0. 0 19 12 0.1 0.
g 008 1 002 oo 0% | o = 0 " 07 010 g
TE] 00 0.3 010 009 o 015 03 03 022 R 010
= 0.01 02 0.0 0 0. : : 51 29 11 17 0.1
vz 008 802 00; o7 0 O'fé o) 024 829 014 017
ZE) 008 0.0 AR 70 | oe 35 | 0 0.09
J 5% 0.02 0.02 0'02 0'08 0'}5 0'25 033 832 0.20
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Zl2Al(10ae =2 A1Z2h

|| iy | G | el B8 || G e e
17 13.6 30.7 37.7 24 17.1 16.1 106.9
15 19.8 52.6 56.7 175 24.3 126 106.9
13} 22.5 0.1 28.9 56.6 11.2 20.8 19.4 46.9
2% 24.6 5.6 19 34.5 58.9 17.7 40.4 23.3 46.9
2% 39 8.1 5 28.6 68.1 11.9 49.4 31.2 46.9
23} 32.6 9.4 4.8 31.6 544 14.9 50.6 58.5 46.9
3% 2.4 28 13.7 14.9 24.6 7.9 25.3 54.3 371 46.9
3% 7 35 181 139 184 31.3 30.9 54.9 52.6 46.9
33} 9.2 374 19.8 15 35 271 34.9 47.3 375 46.9
4% 16.4 30.4 279 19 354 1.7 49.6 42.1 26.8 46.9
4% 16.7 22.2 26 178 31.1 63.9 30.8 34.5 46.9
43} 24.3 20 14.1 185 40.2 64.5 18.8 52.8 46.9
5% 17.4 22.1 158 6.6 43.3 63.2 14 60.8

5% 187 17.3 14.8 138 34.8 51.2 10.4 44.8

53} 10.7 344 11.2 9.9 31.9 27 6.3 53.8

6% 9.7 19.2 19.2 8.7 31.2 4.3 55.7

6% 11.3 16.4 6 115 23.4 2.7 48.9

63 11.5 15.4 185 14.9 16.8 1.8 258

774 11.2 1.8 26.9 18.4 3.7 3.9

7% 16.8 43 28.3 5.6

73 17.7 0.9 23.3 1.6 3.2

8% 15.1 16 0.3 3.5

8% 158 148 7.1 6.1

8% 15 5.8 24 8 2.9

9% 11.6 5.5 48.9

9% 63.8 8.7 212 20.6
93} 49.3 12.5 14.4 20.6
107 15.5 317 17.2 20.6
105 44.8 46.3 28.7 18.5
108} 40.1 66.7 46.7 2 18.5
11% 6.7 1.7 131 37 14.9 73.1 18.5
115 4.7 0.1 127 8.2 2 46.8 5.7 22.7
113} 1 16.2 17.3 13.9 20.9 16.8 22.7
127 0.2 35.6 216 14.4 28.6 9.5 106.9
125 18.8 8.5 14.1 15 138 106.9
123k 379 33.1 24.7 17.4 204 106.9
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17 22.1 28.2 41.5 32.7 3

1% 42.9 30.7 22.4 32.7 3

13}k 9.9 36.8 31.7 32.7 3

27 13 33.7 32.6 32.7 77

2% 579 41.8 44.4 32.7 77

23} 61.6 43.6 52.4 32.7 77

3% 87.9 58.8 29.2 32.7 77

3% 60.9 535 26.3 32.7 77

373 0.3 579 59.4 20.6 32.7 77

4% 10.3 60.5 53.4 59.3 32.7 77

4% 18 58.8 52.2 48.7 32.7 77 0.4
473] 14.2 50.1 59.3 32.7 60.6 1.1
5% 155 32.2 771 60.6 1.5
5% 20.3 1.7 55.5 60.6 8.2
53] 7.8 46.6 60.6 5.2
67 119 53.4 60.6 17
6% 10.8 50 25.4 60.6 13
69| 12.3 22.5 15.3 60.6 145
77 13.7 25.1 1.2 145
7% 14.1 15.8 15 22.3
73] 13.2 62.5 4.2 15
8% 134 4 8.1 115
8% 8.3 4 22 13.3
873 6.6 4 24.9 4.1
9% 4 20.8 5.1
9% 4 9.3 2.5
93] 4 7.6 1.9
104 28.9 77 45

10= 46 7.7 5.8

103} 33.2 0.9 7.7 35

114 50 31.1 4.2 7.7 14.1

11= 39.1 3.9 7.7 3 19.5

113} 22.5 29.2 1.9 7.7 3 7.9

127 25.1 50.4 77 3

12% 15.8 15.8 3 7.7 3

123} 62.5 28.3 1.1 32.7 3
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Sl Il B I I e I O P P ) R
17 2.5 15.3 29.9

1= 14 30.8 20.8

13t 5.4 23.2 121

2% 8.2 20.1 23.7 1

2% 0.2 5.7 20.9 10.8 2

23} 0.9 19 438 10.1 127 2.5

3% 3.5 2.5 7.9 35.6 9.2

3% 8.3 7.3 8.6 171 8.1

3% 75 79 12.2 38 8.9

4% 14.8 16.3 52 19 0.2

4% 19.3 179 10.3 11.7 0.4

43 164 14.3 18 139 3.1

5% 18.6 14 7.8 10.6

5% 16.1 135 35

5% 9.5 8 1.6 29

674 14.2 8.5 1.3 45.7

6% 13 4.7 14 0.8 0.2

63 14 6.8 1.6 30.1 0.5

7% 2.5 21.8 0.9 11.8 10.9

3 25 13.1 8.4 181 28.1 6.5

73 12.2 11.8 172 15.1 4.2 3

8% 135 11 3.1 10.6
8% 11.2 8.9 164
8% 40.1 10.9 5.6 16.6
9% 6.8 9.1 49.3 10.7 10.5
9% 16.5 4.4 7 11.3
93 45 38.5 7.3 5.2 75
10% 4.5 9.7 0.1 3.6 3.7

10% 3.9 14.1 21.7 6.5
103} 3.9 152 234 3.1 1.9

117 2.1 26.5 9.4 4 177
115 16 0.7 284 19.2 1.2 18.6
113} 2.5 15 29.3 25 4

127 4.9 3.6 6.2

125 0.9 12.9

128t 5.3 187
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o (agan| B | gl | B | e | wana| i | ol [=9aF
17 54

1= 74 0.3 0.2
13t 6.2 0.1 6.3
2% 149 0.9 0.3 7
2% 0.3 14.1 3.1 0.2 0.3 52
23} 1.2 19.6 1.8 3.8
3% 6.7 11.7 6.8 8.2 0.1 14
3% 11.7 125 8.4 8.8 0.3 14
3% 124 104 12.3 8.9 1.7 24
4% 13.3 8 13.6 3 04 2.2
4% 14 17.4 9 2.2 1.2 6.8
43 0.9 129 194 3.7 4.8 1.7 1.9 24.2
5% 3.1 8.8 151 3.5 4.8 55 5.6 27.1
5% 9.7 12.7 11.1 4 4.8 18 18.3 29
5% 75 14.2 0.9 4.7 6.4 11.6 9.9 10.6
674 14.7 12.6 17 6.4 13.8 20.8 6
6% 10.6 8.5 8.3 26 28.2 21.3 25
63 125 5.8 15 26 4.1 49 4.6
7% 15.6 5.7 3.6 2.6 6.1 3.1
3 6.6 1.9 7 26 4.1
73 5.8 2.1 8.8 26 11
8% 12.8 12 2.6 184
8% 14.9 12.2 8.25 16.8
8% 7.2 7.7 8.25 24
9% 52 52 8.25 45 10.4 12.2
9% 15 5.8 8.25 5.6 125 155
93 1.3 1.7 5.1 3.1 7.6
107 3.2 22.1 16.8 8.9
105 3.9 16.3 28.2 1.9
103} 2.3 5.8 13.8 5.8 3.3
117 0.2 14.7 16.2 76 0.7
115 0.4 52 1.8 9.5 0.5
113t 0.3 4.7 52 16

127 11 6 0.1 0.4
125 5 6.8 0.3 0.2
123t 8.6
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e | VAT | et | owe | o= | oan
173 28.1 2.5

1= 30.6 3 1.1
138} 34.3 13.6

2% 41 2.8

2% 24.2 159 0.2

23} 40.3 11.8 0.6 0.2

3% 33.2 48.9 34 2.4

3% 32.7 61.8 1.2 1.9

33 39.6 15.8 1.1 4.6 05
474 27.3 30 1.3 4.7 6.4
415 33.8 23.6 3.6 45 14.9
43 33.7 214 49 4.7 34.4
5% 29.4 30.5 7.1 6.1 13.3
5% 31.1 42.1 7.3 5.1 3.7
5% 26.8 39.1 12.3 6

673 225 40.6 194 13.2

6% 12.6 43.6 37.3 15.1 3.8
639 19.7 46 16.1 4.6
s 46.4 17.2 3.8
7= 455 8.1 4.7
73 44.3 6.8 55
8% 36.3 0.8 6.8 6.1
8% 31.8 25 95 20 4.4
838 0.2 325 6.3 5.2 38.1 2.8
9% 22.6 16.8 34 5.3 79 4.3
9% 6.5 194 35 45 14.5 3.4
9% 4.3 20.5 2.7 2.3 2.9 1.8
107 17.3 14.3 16.9 79 3.8 3.2
10% 67.1 20.8 20.6 6.3 13.1 35.1
108}k 41 24.6 89 8.2 29.6
117 16.7 10.5 10.5 7.3 20.9
1% 47.8 0.4 13.8 15.2

113}k 18.3 3.8 1 9.1 12.9

1273 14.2 0.5 54 24

12% 441 59 3.7 18.7

123} 33.5 44 2.4
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228 M4 E2Y ol F(10aY HRELS)
=A gt FHREE A
A&| delfator | 250D | BRI | 25D 270 AR | A5
1995 999 1,220616 417,200 872,416 3,617,821 1,107,981 2,909,840
199%6] 1039 1,512,900 433,117 1,079,783 4,034,041 1,1933% 2,840,146
1997] 1070 1512836 522,191 990,045 3,369,072 1,216 420 2,152,662
1998 1127 1,473 908 S71TA 8%6,1A4 3,149,044 1,204,974 1,944,120
1999] 1107 1,266,301 557,011 709,330 3,366,363 1,315,790 2049573
2000[ 108.3 1324352 603853 720499 3156983 1344668 1812315
it 1,396,701 518621 878130 34487729 1,230621 2,218 108
=A%) A3
A% delfator | 7R | B | 259D 27D AR | A
1995 99 1,742,400 3,267 1,199,133 4.9566,006 1,530,483 343,573
1996 1039 1,933 909 53523 1,330,381 4,816,100 1,361,953 3,464,147
1997 107.0 1,922,994 557,39 1,366,145 4563833 1,532,111 3,031,777
1998 1127 1876644 573900 1,303,144 47447774 1,500,589 3184206
1999 1107 2,008502 29487 1,279,015 4399232 1,571,203 2,828,029
2000 108.3 2,260,801 657,937 1,602,914 373480 1616671 214199
it 1,958,333 603,423 1,349,956 441,422 1528815 3,012,607
g7 4 g7 WS4
=] delfator |ZFA ()| AIRN(D)| 25(9) e Agn()| 25D
1995 999 7,807,670 | 2670,113 | 5,137,557 6,495,650 2,453,584 | 4,042,066
1996| 1039 | 7,223,658 | 2,830,833 | 4,392,825 6,400,755 2,540,598 | 3,860,157
1997 1070 | 8,533,859 | 3,463,549 | 5,070,310 7,081,260 3,009,364 | 4,071,896
1998 1127 | 7,924,026 | 3,379,996 | 4,544,030 6,677,100 3,004,558 | 3,672,542
1999 1107 | 9,117,011 | 3598925 | 5,518,086 7,508,870 3,299,046 | 4,209,824
2000| 108.3 | 9,701,248 | 3,929,114 | 5,772,134 7,317,259 3,392,389 | 3,924,870
Bt 8,384,579 | 3,312,088 | 5,072,490 6,913,482 2,949,923 | 3,963,559
ErlEEA] EnfE gk
AL ddfator | 25U | A9 | S 25902 A | 59D
19%| D9 10216217 | 3403471 6,812,746 7,320915 2,300,182 4970733
199%6| 189 7.872,823 3,340,278 4032545 6,634,320 2,481,725 41825%
1997| 1070 10622630 | 4295271 6,327,364 6,677,500 2,562,159 4115391
1998 1127 9,831,670 4278781 5002,8%9 7,564,393 2,826,736 4721607
199| 107 10556340 | 5043810 5511,530 6,738,349 2,19914 398435
2000] 1083 7330629 4533128 27192401 56536190 2836181 2649009
At 9413202 4,233,290 5179913 6,701,736 2,646,153 4,106,628
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TEETe At
A | o [ [ AN [ 259 =A%) AR | 2D
19%| 99 1,368516 330,96 987,50
1996 1189 1,270,393 377,34 82,559
197 1070 | 13256,139 5729249 7,526,890 1,434,374 430,815 1,00359
198 127 | 13733534 6,120418 7,633,166 1376372 467,86 99,016
199 107 | 12739921 5728769 7,061,152 1,445625 769,039 676,556
2000f 1083 8,041,343 6,317,643 1,7236% 1,735,697 917,59 833,128
Ht 11,960,247 5974021 5,936,226 1441913 557,340 84,573
APt ET
A [ @t [ =) | AN [ 25@ =A%) AR | 25D
195 9ND9 3811,609 1,584,941 2,226,603 10,874,430 4,267,745 6,006,735
1996 | 189 4,730,461 1,721,275 3,009,186 12,412,280 5,181,879 7,230,410
197 1070 5189598 2,102,129 3,087,469 16,434,563 6,110,336 10,324,227
198 127 5,130,960 2,181,275 299656 13908378 6,803,631 7,104,747
199 107 4103257 2,001, 79 2,101,458 14,162,756 6,707,459 7,456,296
2000 1083 53928%6 2334893 3007933 14608124 74720 7433404
Hat 4726454 1,996,053 2,730,401 13,733,432 6,0410962 7,692,470
GoluEA VA
A% [ ddfar |25 AR | 259 =A%) AR | 25D
19% | 99 7,6638% 2,966,081 47702,815
1996 | 189 | 809274 3,130,823 4,961,901
197 | 1070 | 10,796,100 3,926,040 6,870,060
198 | 127 | 8871895 4066915 4,822,010 499,318 2,186,667 2,806,601
199 | 107 | 8066987 3344870 4222117 3,535,557 1,308625 1,76932
2000 1083 | 9241807 4476824 4764933 594,074 3063574 2800500
Hat 8790907 3733592 5067,314 4,817,316 2,352,622 2,464,694
e A
A% [deflator [2=5-90()] A9NED) | 25 59D AR [ 253
1995 999 | 1,070,374 296,393 773481 1,952,128 421,691 1,130,437
1996 1039 881,760 312,39 539,361 9HB,30 419,766 576,084
19971 107.0 | 1,246423 343,142 903,281 1,187616 393,823 783783
1998 1127 | 1,404,708 300,836 1,043822 1,624,462 47850 1,145,902
1999 110.7 | 1,730271 360490 1,369,781 1,387,716 456,907 931,849
2000| 1083 | 1116173 339064 727109 1199410 437743 761667
3 3t 1,241 618 3812 97,306 1,324,537 435,416 839,121
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SRl EYRTES
1 %= | deflator | 25| U 25D 250D Z3gn)(D) 259D
1995 999 | 6348 313,369 322,079 &1,4% 294,188 527,248
1996 | 1039 | 1166832 35,03 791,797 1,28092 347,009 M2,913
1997 1070 | 1162608 | 422,147 740,461 1,060,048 353,672 696,376
1998 1127 | 1026900 | 401,137 625,763 20,19 372,066 543126
1999 | 1107 | 787712 387906 399,807 756,624 340,402 416222
2000| 1083 | 1087457 453456 634001 1200272 385885 814387
ks 977,826 3R 535,661 1,006,416 343870 657,545

oF-¢-2~ w3 A A F (32 7])
A5 | deflator | 208D | B9 252D ESRte) A | 25D
1995 99 | 168310 | 671910 596,469 3036571 12626 | 1,71602%
1996 | 1089 | 2204097 |  &376% 1,366,402 3,155,406 1,197,066 | 1958341
1997 1070 | 181049 | 876577 B3913 2773630 1364466 | 1409215
1998 | 1127 | 173982 | 788697 %1,165 3083883 L6612 | 142871
1999 1107 | 1,3094%6 | 796197 513259 2,344,653 135074 | 1509619
2000 1083 | 2341377 104896 1292422 334162 1759029 15%133
ki 1,77894 | 36672 2,272 3,041,233 143,007 | 16102%
A F (A HH A7
A% | deflator [Z20(8)| 2D 259D 250D A | A5
1995 999 1829016 885409 3607
1996 1089 [3841552| 15976 2,248,787 2562516 815948 1746563
1997 1070 [3633168| 1804643 1,828520 3690072 1061774 2647298
1998 1127 [3597,726| 2121819 1475907 2331050 1072816 125234
1999 1107 [379115] 22128465 1,506,270 1254033 719460 534573
2000 1083 4324987 | 2471061 1,853926 3233238 9364 2297724
ks 3333310 | 2,040,628 1,792,632 2,484,329 9134% 1,571,334
CAS 7Fe T

%1 5= | deflator | 2=4()|  ALHI(LD) 259D e Gl ZAau(e) | 259D
1995] 999 | 1,1086% 309,363 79, 08940 24,182 674,758
1996 1039 | 1,0288%2 290,125 738727 691,139 26414 464,725
1997 1070 | 132790 | 415261 912,659 980,648 267,106 713542
1998] 1127 | 1632540 508,175 1,124,365 1,037,742 290,145 747597
1999 110.7 | 1664508 509,170 1,156,333 1,219,799 314,686 906,113
2000( 1083 | 1689328 537553 1151770 17477 31771 605706
3t 1408639 | 428775 980,364 959,291 274,061 635,240
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A YA S
15 | deflator | 252q)(2) | B9HI(£D) 254 =79 A | 259D
1995] 999 | 103833 310412 727,926 AT 349,059 405,716
1996 1039 | 945010 310,790 634,220 1,035,818 327474 708344
1997] 107.0 | 897465 345,223 552,242 1,083,852 373147 705,706
1998 112.7 | 1240370 339,960 80410 973648 37,064 5035H
1999 110.7 | 1166500 411,577 4,973 932477 306,187 576,290
2000 | 1083 | 1235300 42363 06765 1153309 414852 743457
ot LOR7,172 366,083 721,089 989813 366,796 623018
o= A
A% | deflator | 250(8D)| B dn(9D) A5(9) 259 AR | 259
1995| 999 | 1554128 | 633708 915,420 1,1283643 427,741 700,907
1996 | 1039 | 2219238 | 720557 1,498681 1,103,172 435,114 663058
1997| 107.0 | 1,/62748 | 739409 1,023,339 957,219 436,887 520,332
1998 | 1127 | 154063 | 639406 81,229 1,222,109 496,956 725,153
1999 | 1107 | 1680717 | 634729 995,983 1,273194 537,731 735,463
2000 | 1083 | 2144146 8713731 1270415 993383 518090 475798
ki 181693 | 724423 1092512 1,113,033 475,420 637,619
7hS A YA A}
5= | deflator | 25290 | BGrI(£D) 258D THKg) 270" | 25K
1995 999 | 1,029,781 391,418 633,363
1996 1039 | 1,021,979 376,064 645915
1997] 107.0 | 1,067,844 | 417,608 650,236
1998 112.7 | 1439131 464,105 975,026 1,563,730 545639 | 1018041
1999 1107 | 1562047 | 495332 1,067,615 1,427,981 567334 | 860597
2000 | 1083 [ 1096142 531,327 564315 1,123692 5439383 | 579704
ot 1,202,971 445976 756,99% 1,371,301 55234 | 819447
vHs A a1 F
A% | deflator [ 255)(2D | BGwI(LD) ) ) BN [ 25D
1995] 99.9 | 200149 582920 141857 1,613,201 6718 | 1266433
1996 103.9 | L767,072 481,36 1,279,717 1463026 IB4566 | 1103460
1997] 107.0 | 22697%6 520,068 1749733 1,236,034 3644 P90
1998 112.7 | 2576234 611,401 194,333 174,039 3667 | 1377472
1999 110.7 | 19154% 0483 1,164943 1,868,956 632 | 152074
2000| 108.3 | 1426697 683046 743651 1837157 427518 | 1409639
ot L9R787 6065377 1,336,910 1637902 373124 | 16477
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AL I
A [ dfltor [ 2D | BRND | 25D ) A9 | a5
1995 | 999 | 8002917 3,067, 74 4,335,183 1177916 414104 163,812
1996 | 1039 |12017590 447,245 7,470,345 3,222,645 430,777 2,191,863
1997 | 107.0 | 13133629 5373944 1,799,656 1,591,196 460,609 1,130,587
1998 | 1127 | 12,329,250 6,423,222 5,906,028 1,782,839 426998 1,355,801
1999 | 110.7 | 13266709 6,009,017 6,667,62 1403459 444,3%6 959,093
2000 | 108.3 | 11752659 6307048 495611 1902728 130265 1034238
A1t 11,750,459 5571,363 6,179,091 1346811 434,525 1,339,248
EE =
A= [ddlaor | = q@)] A9N@D | 250 ZAE [ B3N@) | 250
1995 | 99 | 1,699,360 425928 1,273432 1975410 599,848 1,375,562
1996 | 103.9 | 1667424 425339 1,242,086 1,521,168 606,968 914,200
1997 | 107.0 | 2,006,227 504,771 1,501,456 2,321,325 578608 1,742,717
1998 | 112.7 | 2197525 5234% 1,674,029 2,930,016 1,100,531 1,82048%
1999 | 110.7 | 2012170 563,531 1,448589 2,744,576 987466 1,757,111
2000 | 108.3 | 1850622 671,901 1,178721 1902728 7130265 1172463
B 1,913,883 519,169 1,394,719 2,232,537 767,231 1,466,2%6
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L ARE] 5d dAlE Ao FHM. ( )A
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