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Abstract

This study set out to introduce a process of building a demand
and supply simulation model for cultured sea mustard by using a
panel estimation technique(Pooled OLS) and analyze changes to
the demand and supply of cultured sea mustard according to
fluctuating yen values based with the model. The study used a
partial equilibrium model to reflect the demand and supply
characteristics of cultured sea mustard market more rationally,
developed a demand and supply model to enable dynamic
recursive simulations, and organized a model in simultaneous
equations of recursive type.

The period of basic prospect was set at 201572017. A demand
and supply simulation model for cultured sea mustard was
established by the years. The investigator reviewed variables
needed in the model including the demand & supply, yield,
export, and consumption of cultured sea mustard and estimated
each of their functions. The prospect estimated that the yield of
sea mustard would be approximately 536,132 tons in 2017 up by
12.1% from 2015, that its domestic consumption would be
approximately 441,324 tons up by 156% from 2015 and that its
exports would be approximately 99,175 tons in 2017 up by 2.9%
or so from 2015. The estimated functions had no problems in
model fitness and statistical significance of variables.

The study set a couple of scenarios to analyze the spreading
influences of fluctuating yen values on the demand and supply of
sea mustard in the policy simulation. Scenario I set a 20% drop
from the current level by taking into consideration the lowest

yen—-dollar exchange rate due to the influence of subprime



mortgage crisis. Scenarios II and III applied the situations of 120
and 130 yen, respectively, to prospects by taking into
consideration the rising yen—dollar exchange rate. According to
the prospect results of Scenario I, the exports will increase from
123,393 tons in 2015 to 129,703 tons in 2017 by approximately
6,300 tons. The wunit costs of export will decrease by
approximately 15% from the basic scenario prospect. The
consumption will drop from 14% in 2015 to 13% in 2017 due to
the rising exports. According to the prospect results of Scenario
II, the exports will be 87,352 tons down by 11.4% from the basic
scenario prospect. The unit costs of export will rise by about 8%
from the basic scenario prospect, and the consumption will
increase by 475% due to smaller exports to Japan. According to
the prospect results of Scenario III, the exports will be 77,074 in
2017 down by 21.3% from the basic scenario prospect. The unit
costs of export will increase by about 16%, and the consumption
will rise by about 10% due to decreasing exports to Japan.

The scenario prospect results show no big changes to the area
of culture, yield, and prices, which is because the sea mustard is
produced mainly for domestic consumption. There were big
changes to its exports to Japan, which depend on the economic
and market situations of Japan, according to the fluctuating yen
values.

The present study introduced the possibilities of analyzing
changes to the demand and supply of sea mustard in case of
various policy shocks as well as mid- and long-term prospects
for its demand and supply, but there is a need to develop a more
realistic and sophisticated analysis model in response to recent

rapid changes to the market situation including bilateral and

Vi



multilateral market opening and fluctuating exchange rates and
oil prices. That is, future tasks include building demand and
supply simulation models armed with more accurate predictive
performance by securing long-term time series data or capable of

diverse economic and policy simulations.
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(1) GDPH&d| ¢ (2010=100)
LOG(GDPDEF) = -1.9221+0.3115+LOG(CPI)+0.092*LOG(EXCH)

(-1.346) (1.428) (3.054)

+0.350+LOG(RGDP)

(1.973)

#0975, D-W: 0.830, SAMPLE: 2006:1-2013:4

GDPDEF : GDPUYZ ¢ ¢]¥, EXCH : &, CPI : &H|AE7}A] 4
RGDP : 2 2AGDP

(2) FRNARAEEE (H9]9)
LOG(NDINC/GDPDEF*100)=0.866+0.915+*LOG(GDP/GDPDEF*100)
(1.678)  (22.400)
r* 0943, D-W: 1.936, SAMPLE: 2006:1-2013:4
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(1) 7 (AE) FAAHEA (ACcrR_WKM,, <=(100m))

<Panel 4 A3} (Pooled OLS)> A F&: Ay, FAH 241

* % %

LOG(ACR) = 1.802"+0.983"" " *LOG(ACR(-1))

(2.077) (21.589)
+ 0.144*LOG(NFP_AVE_WKM(-1)/COST_WKM(-1))
(1.384)

+ 0.294"*DM_JN_ACR

(2.164)
- 0.985" " *DM_BU_ACR - 0.264" *DM_UL_ACR
(=7.151) (=2.798)

Rr* 0.991, D-W: 2.115, SAMPLE: 2009-2014
cosT_wrkn, - FAYE(H <€)
NFP_AVE_WEM, : A9 7FEE P, UEE v AX7HE (&7
o 71, d/ke)

G¢oppErF, - GDP t] & o] H.
FAAN 52y HAFwrt FFsta, Aol WAEA &

Aoz yeEd. yrdgs 73l de] dzste] Aol U4

2013\ d el 283k At
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(2) 7V&& v IS (VLD _GA_WKM,, =/Z(100m))
<Panel 7423 (Pooled OLS)> A &: A, HAF &4
LOG(YLD_GA_WKM) = -2.106""
(-3.556)
+ 0.5317"" *LOG(YLD_GA_WKM(-1))
(4.325)
+ 0.778 * LOG(IWTEM_GA_WKM)
(2.375)
+ 0.476""*LOG(TEC)
(3.573)
+ 0.649""«*DM_JN_GA_YLD
(-3.935)
- 0.724"+DM_BU_GA_YLD
(-3.618)
- 0.319"+«DM_UL_GA_YLD
(-2.281)
+ 0.466"" *LOG(WTEM_GA_WKM)+*DM_WTEM_GA
(6.213)
r? 0.879, D-W: 1573, SAMPLE: 2009-2014

TEC, 1 71 E T
7hEE FAagsta =423 R-squared’f 93% 2 LER O™,
ME FAANEL 10% oWl BF EAZXOR Fo3 Aoz

Ehubth HrlWss Aol £ 2 2011493} 7] geizlo] Fop

33 BG5S BR9d 2013d %0 A 839
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BUEE 1Y FA G4 (YLD_NA_WKM,, =/Z(100m))

LOG(YLD_NA_WKM) = -3.738"

(-3.056)
+ 0.449"*LOG(YLD_NA_WKM(-1))
(3.145)
+ 1.644"*LOG(WTEM_NA_WKM)
(2.111)
+ 04717 +«LOG(TEC) - 1.564""*DM_JN_YLD
(2.225) (=7.301)
- 0.831""*DM_BU_YLD - 0.785"*DM_UL_YLD
(-3.558) (=2.795)

+0.478" *LOG(WTEM_NA+WKM)*DM_WTEM_NA+WKM
(1.781)
r*: 0.871, D-W: 2.137, SAMPLE: 2009-2014

R-squared’} 92% = F4 % AL,
9kl 5 5% oJuldlA Feld A
= deo =z Aol F4 9kd 2009

AHE DA 20114, Aol T 20139 =Gt

(4) F=% (EXQ_WKM,, ¥) <OLS F4 23>
LOG(EXQ_WKM)=-27.848"-1.538"*LOG(EXP1/GDPDEF_JAP=*100)
(16.169) (0.146)

+ 1.183"*LOG(NCP_OSK/GDPDEF_JAP*100)
(0.426)

17



+ 2.742""*LOG(PDINC_JAP/GDPDEF_JAP*100)
(1.261)

+ 0.762"*DM_EXQ+[AR(1)=0.4201]
(0.126)

r*: 0.765, D-W: 1.896, SAMPLE: 2007:2-2013:3

exp_wEM, @ =7 (/kg)

NeP_WEM_OSK, . QAN Al dBEA nd s1AGFATE,
/kg), PpINC_jAP, @ Y 190 A HIAHEI s A
GoppEF_JAp, - Y GDP t]Z# ol

TE=F FTE FATS T AVEH A=A AFE LV A
Breusch-Godfrey LM testZ o]&3F A3} =}7]g3o] @AsHA] ¢

Lo ARMES 7148 5 dgew, ARDE E9ske] AFA
3 A3 Aol wAsA %
2 ol g% A3t VIFge] 10uth So} BEFHAY EAlE WA

Gt Aoz tehgth £EFS U qrwsE g3 24 @

2011, vde] %S dAow ZFdFo] AaHAW 20124 =

(5) 7t&& we =ui7bA (NCP_GA_WKM,, ¥/kg)
LOG(NCP_WKM/GDPDEF*100) = -11.065
(-1.141)
- 0.262""*LOG(PERD_WKM)
(-2.405)
+ 1.381""«LOG(PDINC/GDPDEF*100)
(2.053)

18



- 0.079"*(LOG(PERD_WKM)*DM_PERD_WKM)
(-4.376)

- 0.137"*DM_NCP_WKM+[AR(1)=0.955]
(23.496)
r* 0948, D-W: 1.646, SAMPLE: 2009:2-2013:12

PERD_GA_wEky, © 7FE-8 v 10T 2] F(kg)
roivG R 101 FHIA R AS

¢prpeF, - GDP T & ¢ o] H

B AN AT A)dpel WA gtk ARAEE 712E

108 ol BEEAd AL 2 gt Aoz Yy o

olgt Au7E 9=FHJWA 20119, gl ExRSdAAdoR 3ol

A AE 201249, 7)ol de] vk zhsko] FX| o Aol A

(6) Y&8 v Zuj7td (NCP_NA_WKM,, A/kg)
LOG(NCP_NA_WKM/GDPDEF*100) = -11.781
(-1.048)
- 0.1331"*LOG(PERD_WKM)
(-1.892)
+ 1.4231"«LOG(PDINC/GDPDEF*100)
(1.830)
- 0.12117""«DM_NCP_WKM

19



(-3.595)
- 0.0141%(LOG(PERD_WKM)
(-1.471)
* DM_PERD_WKM) + [AR(1)=0.951]
r*: 0934, D-W: 1531, SAMPLE: 2009:2-2013:12

PERD_NA_WEKM, @ 7}&-& n S
poING * R 11" FRIAE7bs A4S

¢prpeF, - GDP T & ¢ o] H

U=8 1Y =viztd &4 F4 $ Breusch-Godfrey LM test

5 AAE Aa Ar|gde] BASA wevs AT 71F

ot

2R7F 1559 2011, me] FRAAEY gFosta FEol &
ZAE BAYE2012d, 714 el £ ol Aol B d 2014

dol| =33t}

20



Ogl 242 o|H(AE) Hef U™ A FHM X2 FHE(tfracking power) HE
o] o (2] &) o H b R e ) A
(ACR_WKM,) (YLD_GA_WKM,)

u]oﬂ(xl%) /‘zak

21

e R
(YLD GA WK]V[t) (EXQ_ WKZ\It)
. 11
\ P
\':, e 3
g ~ i
7 popp— R AR et — T 4
: /ST g
= 05
-4 l//_ S ITESSES e 0.0 \/\/ﬁ/\/ \J ﬂL\/Af\ /\N A/\A Y
: WY N [RTAR
st ol b el g AL 2 1.0 PP TP T T e
shaisallata Sukit et 2008 2009 2010 2011 2012 2013
[— Residual Actual ———— Fitted |
Agg v =74 BEg oo =74
(NCP_GA WKM) (NCP_NA _ WKM)
96 96
r/ \Jv#a‘
/
i
‘\!
04 - 0.4 Tt o “’//
XL s \7\ B ot
0.34 0.34
02| 02 8o
0.1 /—/\ 0.14
0.0 - 0.0 1 M
Y B e
0.2 AP USRS USRS USRS UL 02 APPSR D SRR PR
2010 2011 2012 2013 2010 2011 2012 2013
[— Residual - Actual ———— Fitted | [—— Residual - Actual ---— Fitted |
A5 2014 FAME FEE FIAREE AT AL



2 v (@ EHol§) F8 7 Y FA

X

(1) v F(HE) FAHH (ACR_FED_WKM,, =(100m)
LOG(ACR_FED_WKM) = 8.301"
(7917)
+ 0.988"*LOG(ACR_FED_WAM(-1))
(26.661)
+ 0.483" *LOG(NFP_FED_WKM(-1)/GDPDEF(-1)*100)
(8.057)
- 0.646"*LOG(COST_WKM/GDPDEF*100)
(-14.048)
+ 0.111"*DM_WAN_ACR
(7.544)
+ 0.359"*DM_JIN_ACR+[AR(1)=0.033]
(22.4)
Rr* 0.997, D-W: 1.647, SAMPLE: 2010-2013

NFP_FED_WEM, @ A IE UEg v AN (Y VE, 9

/kg) eppper, © GDP Tl Zd o] H

#7747 R-squared7} 999%2 ¥3d Aow FAEYwL, A
[dabol HAskA] i, AW FAHATE frelgE 10% ol holA
froeh Aoz FAHAG. FAMA ol f g

HA AH7 el 20119, Z1delnie] Fob Aol Yy

S

O:

22



(2) U (HE) FA G (YLD_FED_WKM,, =/Z(100m))
LOG(YLD_FED_WKM) = - 1.991"
(-4.011)
+ 0.166"*LOG(YLD_FED_WKM(-1))
(1.785)
+ 0.226xLOG(TEC)
(0.762)
- 2,671 *DM_YLD_FED_WKM-+[AR(1)=0.272]
(-10.241)
r* 0.806, D-W: 1.632, SAMPLE: 2010-2013

718G ¢ 71 E T
S

e Ag AdH EAE 1¥ste] ARDS =9

W Breusch-Godfrey LM test A3} =}7]A#o]
et e Aom vewow, tdeadd HA 23 vs el
of WASA] ¥ Ao Yeulth A ol digk e
© Aol FEW 2008\, 71delzdo] Fx U™ 20099, =t
o] o de] Hlal YZ3IE 20109, FAAHe] A7} =l A

ol AN 20119, AL HA7F dH o] FofH FohE

i

£

o
ol

o] F7FAE 201243, 7Aoo w sk 28 Bxo=w 2014\ 9
=it

% 243 o|d(™s) Hef ™A FH X9 FHME(tracking power) A E

(A% Dol §) FHEA (A8 Holg) FATUS
(ACR_FED_WKM,) (YLD_FED_WKM,)

T
Lo h oAb dS

08 i L) e T LT UL LSS

1-10 1-11 1-12 1-13 2-10 2-11 2-12 2-13

A7 2014 FAME T SEFAYEY A A,
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SESd
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/"

Alzef ol

I
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T

=

M1E o[9

p=N
[}

e

IMF,

KeR
T

AL E

Faz, 2015 o] % &

A

H] A= 7FA]

)

BAAE A S A

3
=

1+, GDP, GDPY]

~
o

sheich.

GDPDEF, = f(CPIL, EXCH, RGDP,)

oo

o]

= f(RGDP,)

NDINC,

FA o

B

s

=
¥

T2

A AGDPY &

= X
T

7V 225 (NDING,)

3) Anjd 21(2014),
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U " g(4E) FEAEHCIAEE 7=

m (A 4) FAHA (F(100m))
ACR_ WKM,= f(ACR_ WKM,_,, NFP_ GA_ WKM, ,NFP_ NA_

WKM,_,, COST_WKM,)

e (2g) FANA e A7) FARHAUCR WEM, ),
Z28 1 A7) MANA(NFP_NA_WKM,_ ), 7}&& v A7) 4
AZVA(NFP_GA_WEM, ), S E&(COST_WKM,) ®F=Z 433}

Atk FARE B HALS GDPYZHClEE A&sto] A wE3

Ao s,

b8 vy G (E/=(100m))
YLD_GA_WKM, = f(YLD_GA_WKM,_,, TEC, WTEM_GA_
WEM,)

7bed e g Fee A7l FHEs(vip_cal
WKM, ), 71=(TEC,), AART(WT

AEH, 7eWsE geHsaa] A 29959

EM_GA_WKM,_,) W2 T

UEg v A (E/%)

YLD_NA_WKM, = f(YLD_NA_WKM, ,, TEC, WTEM_NA_
WEKM,)

=& 1Y AT e A7) FASGT(YID_NA_WKM, ),
1€ (TEC,), A352(WTEM_NA_WKM,_,) Q42 FAEH, 7l&

Hes tigaza Abe =kl

25



X YLD _GA_WKM

ACR_GA_WKM_JN,

_ _JN,

GA_WKM.

co_
N

B
fie)
A
X
el
o
o

il
Br

olo
Ho

A
%/

X

X  YLD_NA_WKM.

_ VA _ _JN,

ACR_NA_WKM.

- _JN,

NA_WKM

cQ_
JN,

B

—~
fi%e)

‘ZTE
X
ol
o

parin
fite)

N

X YLD_GA_WKM

t

ACR_GA_WKM_BU,

t

GA_WKM_BU,

cQ_
BU,

~
fite)

N
xX

ol
o

parin
o

Ny

YLD_NA_WKM

X

t

ACR_NA_WKM_BU,

t

NA_WKM_BU,

Q-
BU,

IN
fils)

A
<
o
o

—_
file)

Ll

YLD_GA_WKM.

X

t

ACR_GA_WKM_UL

t

GA_WKM_UL

cQ_
UL,
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CQ_NA_WKM_UL, = ACR_NA_WKM_UL, x YLD_NA_WKM_

CQ_GA_WKM_JN,BU, UL, = CQ_GA_WKM_JN, + CQ_GA
WKM_BU, + CQ_GA_WKM_UL,

A, A, 24 A9 Ee o)

18
e
_O|L
ot
ftlo
L
_O|L
£
2
oL
4z

>

4 A9 B E MY T F5Y

o
r>~
e
_O|L
o
i

A, b, 24 Age] yed vg § 9 (£)
CQ_NA_WKM_JN,BU,UL, = CQ_NA_WKM_JN, + CQ_NA_

WKM_BU, + CQ_NA_WKM_UL,

CQ_GA_WKM_ETC, = CQ_GA_WKM_JN,BU, UL, X CQ_GA_
RATE_ETC,
o 7t

ol
l
& o F FoUte) RRASE A2 549 olERTS ol
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et A e g v

X CQ_NA

WKM_JN, BU, UL,

CQ_NA_

t

NA_WKM_ETC,

co_

G

RATE_ET

i
o
el

ﬁo

N

_Z‘ﬁc

B

file)
A
H

WKM_

+ CQ_GA

WKM_JN, BU, UL,

CQ_GA_

t

GA_WKM,

TQ_
ETC,

FA T

3|

Ny

WKM_

+ CQ_NA

WKM_JN, BU, UL,

_WKM, = CQ_NA_

TQ_NA

ETC,

<

file)

olo

el
o
o

A
No

—_
o

Ll

C_JAP,)

., PDIN

WKM_OSK,

. NCP_

t

EXP_WKM,

EXQ_WKM, = f(

(EXP_WKM,)

\b

A 7

(

ez ]
=2

QAT BTN ARk 1

ke
T

il

!

FA T

J|

4
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TQ_GA_WKM, = CQ_GA_WKM,

e AEs vde & Zehwd v

7FEE WY F AHE (8)
= TQ_GA_WKM, - EXQ_WKM,
7tEE v F an e JtEFeA FEFS A A 2a,
=

SF2 245 H dadl 1474A 9 e &S 2t

dEg Y F aHF (F)

TD_NA_WKM, = TQ_NA_WKM,

Q
JEE HY & snde U4BE Ve ¥ Fada 2

7FEE ul 199 &8 EF (kg)
PD_GA_WKM_MON, = TD_GA_WKM_MON,/POP, x 1000

197 2 fJodA =sd T avFa SAF ] AAFAJT

7heg v =uirbA (A/kg)
NCP_GA_WKM, = f(PD_GA_WKM_MON,, PDINC_MON,)

Fags L A AFY FF 24 B a0 M =E99
o,
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X RATE_MR_GA_JN,

t

NCP_GA_WKM,

t

NCP_GA_WKM_JN,

—~
fite)

SRE

A/kg)

He A7 (

_NA_JN,
o] A=

X RATE_MR_NA

NCP_GA_WKM,

t

NCP_NA_WKM_JN,

B
fIfe)
A
14

o
il

Al

)

<0

}

)

g

(570

A/kg)

_BU,

X RATE_MR_GA_B

NCP_GA_WKM,

_BU, =

NCP_GA_WKM_B

fite)
W
H

T
)

B

. X RATE_MR_NA_BU,

NCP_GA_WKM,

t

NCP_NA_WKM_BU,

il

t

X RATE_MR_GA_UL

NCP_GA_WKM,

t

NCP_GA_WKM_UL

w7

<

ar

S bAS R b v
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ANZAAL AGAD) FBASE B =EHAT

FU

AW g v 4717 (H/kg)
NCP_NA_WKM_UL, = NCP_NA_WKM, X RATE_MR_NA_UL,
AGAED) HEE v AAAL ABE v SrjhAne] @

Az BEehgla, A3E v =AY $AAY UEg v

.

>
2z

ANAAAZ ARGAQ) FBASE B mEd

32

A A (£(100m))
ACR_FED_WKM, = f(ACR_FED_WKM,_,, NFP_FED_WKM,_,,
COST_WKM,)

NANA(NFP_FED_WKM, )3 2 8]-8&(CoST_WKM,)> GDPU]

FoolEe UEdolE Sgam, HAe nEAG] HEE B
o WA (D/kg) S o) &3] AFsart

o2
i
AV
o
i

/E)

YLD_FED_WKM, = f(YLD_FED_WKM,_,, TEC,)

N

€0 TEGE MR Ak E9stdrh

31



CQ_FED_WKM_JIN, = ACR_FED_WKM_JIN, X YLD _FED_

Ad PG FAUAS] AYRE o] G3te] AE et

AGECIE) & F8F (£)

CQ_FED_WKM_ETC, = ACR_FED_WKM_FETC, X YLD_FED_

NNe A FAAH(ACR_FED_WKM_ETC,) A5 2H = 1}

HGNE) FRAFE olF Bitstol ==

2 & e (B)
TCQ_FED_WKM, = CQ_FED_WKM_WAN, + CQ_FED_WKM_
JIN, + CQ_FED_WKM_ETC,

drAda AwstAede] F ZeFy e F Zoh

oj&3ste] AAl EskFe A=shaith

o

om0l 2ZAgH oMY S U=

nod SR o33 AEE FE e (out-of-sample) 77l
sl Zzte] RPomHY ogFX ¢ HAFAE HustE WHORE
AgAct =8 Hrr7)+S RMSPE(root mean square percent

error), MAPE(mean absolute percent error), HIYe Ed AT

4) Al 2(2014), 2014 Fate F5E FEAREE NS AL, g, p.74



(Theil’s inequality coefficient) 5©°] aLe] ¥t}

" (V57
(1) ruspE= (|1 (‘ ‘

ni=

<100, 971 A YtsE o =%, Y= A=,

t

Y-y,

(2) MAPE = % 3 % 100
b =1

t

1 n . .
TR
+

Theil’s U= 03} 14kl o] #t& 7FAA H =, 529 254

s ge AS 0ol Ak

(3) Theil's inequality coeffficient =

. v (4 E) FFAEHONARE 58 HED

i

E 32.1. 0|9(HE) s=aAlEHoldEd o F HE(2010~2012)

ows | B aes |

= - (9 /kg) (2/kg)
RMSPE 6.91 19.54 3.62 6.15
MAPE 6.76 19.31 1.13 3.73
Theil’s U 0.03 0.10 0.42 0.03

M (A FEAEdARY d59 HE Z3 RMSPES 7|
91%, FA = 1954%, 71§ 19

9
2%, =& v =mj7t4e 615%% UEo ] 1
T

5 dujd 2(2014), 2014 ke F5E FHAYES T AR, Seldiid e, p.74



£(2010~2012)

=

of &

M3

d

NE

no
<k

oo

sy

Hr

K

)

Dol

X

3.22. o|¥(

6.02
4.82

0.03

5.21
4.88
0.03

OBS

RMSPE
MAPE
Theil’s U

7
fu

TH

T
Nr

23

A

Sl

T A& o]

ol

RMSPEE 7|02 3l

%% YERSET

=) 6.022

Gl

r2014

6) dujd 21(2014),
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M3E ol =27 =20

F 33.1. 0|98 (2014~2017)

201494k | 201594 | 2017 | ZE7E
20134k
T’ w | o® | o2 | s
o=
O AavEr | 502679 | 308424 | 478330 | 536,132 5.1
)
=
| 2| 382563 | 211351 | 381931 | 441,324 80.7
T =
(=)
)
TEY
(=) | 120116 | 101301 | 96399 | 99175 438
oQ
ng ° 1 89 1164 | 1421 | 1451 22.1
7} | (H/kg)
a4l e
202 257 250 235 2.7
(9/kg)
AFg: 2014 FAbE FEE FEFAUEY T AL
2014 w1 Ak 71ddd T wslE Aszzlo]l
Al v Ak B g4 Zoes yelyt 201594 v g e
2014 AA7HA 0] e ol 7ke] Az FHMAL Frhsta, 714
97 Fol FEstel Afxel WY Frow sUW Ao dy

Kl

°F 536,132= 2. =2
20149 w1

7) A 9(2014), 2014 itw FEE AR NS AL, s, p.77



gk 1,1649/kg, 7+ &
& 272% N3 25659/kg o2 FAEAJY. 2015894 Y= v
AL A7SEoR Q3 oz Toz AdnTh 221% E
14219 /kg o2 AE 9l o
gFow HAdmth 27% dterd 24959 /kgel B Ao w AwE
201734 &8 n9gS Adno of 21% 45 1,4519/kg, 7+
& M9e AR oF 6.0% atehek 235 /kge]l 2 ZoR HYH

ATt
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100 m 'vw/\-’b/
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70

60

L o

A5 R AR AN 2T

Auzebe] wo1Ae] R} B HAA AP HLe

20073 SHRbZIRE shEAlE HolwA 2008d 114€el= 1001 2o
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3hAth 20123 9¥elE 7810 = 5o 7|3t
T 7HE v o ® YEgTh o] F 20129 99 7bA] skEtAlE Koo
Tl QB opwemla W ow 20129 e RE AsAR A
wo] 2013\ 5€oll= 101 7] E3HH A e FEl = 1009141 o]
Jo 2 A5AE YeERa

il
i)
>
e
N
2
o
X
Jfu

Nom dzob] HS0 12 DEYe 24

(5

4% Folg welste] 12090

2015 2016 2017
ST 123,393 127,445 129,703
(B, %) (28.0) (27.8) (29.5)
o ’
e e FEr}t 46 46 44
(l/kg, %) (-16.4) (-14.8) (-15.4)
S 86,239 89,083 87,352
(B, %) (-10.5) (-10.6) (-11.4)
A o =)
I e n St 60 59 56
(/kg, %) (9.1) (9.3) (7.7)
T 77,534 79,996 77,074
(B, %) (-19.6) (-19.8) (-21.3)
A o -~
Il e FZu7t 65 63 60
(ll/kg, %) (18.2) (16.7) (15.4)
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