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ABSTRACT

This study set out to introduce a process of building a demand

and supply simulation mode for Jeju Field Citrus by using
estimation technique(OLS).
The study used a partial equilibrium model to prospect the demand
and supply of Jeju Field Citrus 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 structure of Jeju Field Citrus consist of Input price, farm
selling price of the previous year, cultivation area of the previous
yvear and deduct yield using a technology levels and climate. Also
deduct production of Jeju yield Citrus using cultivation area and
vield. And I deduct the per capita consumption on the assumption
that whole amount of supply will consumed. Using this assumption
the price of Jeju yield citrus will be decided.

The study set a scenario to analyze the demand and supply of
Jeju field Citrus in the policy simulation. I set up the situation,
when if the amount of process would expand to 30,000 tons, 40,000
tons, 50,000 tons, 60,000 tons. Scenario reflect the market situation
that is the consumption of Jeju yield Citurs has been expanding due
to green citrus and functional materials. Effectively, it is hard to
expand the amount of processing to 60,000 tons, but I assumed the
government would support to expand a amount of processing. The
scenario prospect results show expansion of Jeju yield Citurs
market due to expend amount of processing.. According to scenario,
cultivation area will increase by about 054ha~1.14ha from the basic
scenario prospect, the price will rise by about 41.36Krw ~82.26Krw

This study suggest mid and long term expansion plan,

v



demand-supply prospect, policy alternative when the price of citrus
decline, but there is a need to develop a more realistic and
sophisticated analysis model in response to changes to the market

situation including processing industry and rural household incomes.
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=R A E A (Hha)
N ACR, = f(NFP,_,, NFP,_,, NFP,_,, INPUTP, N ACR, ,)

A AAA s A7), 293, 39 s A A
(NFP,_, NFP,_,,NFP,_,), T4 7}2 A =(mweure), A7) =X 7k A
WA (VAcr, )EFE s, B4 714 F s

FH7bA e GDPHEAIEE Agste] 44 AR Fgsqrh

A H 9 8 (kg/10a)
N YLD, = f(N_YLD, ,, SUN,, TEC)
EA T Gelg =8 e 2dd de(wovip, ), 42
(SUN,), 71=(rec) WaFs FAs AT, 7IsWas dedFas Al
=

He mdstgon, Qrge XA dx

off

wAGE AT mAGE AMAY G50} =AGE 99T

oA (A He) FAB(HE)

IMQ_USORG, = f(FP_USORG,, N_NCP,)
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A gHE AR A7EE (k)
N NCP, = f(N PERD, FP USORG,)

EAZE RS 1909 AE AN BR(W perD), TU L AXA|
7VA(FP USORG) R T2 T8t o, e dA] 7S GDPH =1

oJE 2 # g3l A4 Ao FAs

LA AE w7 A (Y /kg)
N_NFP, = f(N_NCP,)
AL w7 HANA S =AgE YA (v ovep) BT =

s,

e e R E)
N_PRCQ, = f(N_PRCP,, FP_USORGJ,)
aE vteeEs A be7HAW prer), 7 AR 2T
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<E 4-1> AMNZHHT I+

e o | zdsmeg | 8s i‘i%g”
) %) @UsD) o
2016(A%) 51,245,707 2.8 1,160.5 1.0
2017(FA) 51,446,201 2.5 1,145.8 1.3
2020 51,973,817 2.8 1,145.8 1.3
2025 52,609,988 2.8 1,145.8 1.3

3.2. AlLtE|le MY

o] ] Hi= ufe} o] 7]EH i (baseline projection)S 2016~2025%

A71E St 24 Mg d o] ASHe Adew HAela,

<E 42> TXUBRE $FEH AlLj2I2 MY

7 2 74 el

RY717H2016~2025) 5 & ot Al
G

Jp

baseline (7]2%1%})

scenario 1 7ta=F 3UHE =iy

scenario 2 7F5e ASHE ST | 2B 29 71542 N @ AlYlos

scenario 3 715 5= S QIgh 74 st 71

scenario 4 7ta<F 6UHE =i
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R-squared, t-test, ex-post simulation
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O =712 a4 (2lha)

LOG(N_ACR) =

-0.0957766623912
0.0792506113383+LOGUINPUTP/GDPDEF)
(-0.385396) (-0.842419)
+ 0.013808659614*L.OG(N_NFP(-1)/GDPDEF(-1))
(0.554756)
+ 0.0746096810127+LOG(N_NFP(-2)/GDPDEF(-2))
(3.389299)
+ 0.0195856549855+LOG(N_NFP(-3)/GDPDEF(-3))
(0.845998)
+ 0.947938374329+LOG(N_ACR(-1))
0.0372517617969+*DUM_N_ACR
(12.211352) (1.889960)
R-squared : 0.999, D-W: 1.967, SAMPLE : 1992-2016

o N_ACR : =A7+2 2wl 2
INPUTP : =4 4714

N NFP : =X 73 T“ujA A H&714

GDPDEF : GDP t] Z# o]

LOG(N_YLD) =

1.35714051521 + 0.287592091456+LOG(N_YLD(-2))

31



(0.525087) (1.589170)

+ 0.404122475161+«LOG(SUN_SGP)
(1.170647)

+ 0.391030097843+«LOG(TEC-1979)
(3.633997)

- 0.10835803443+*DUM_N_YLD + [AR(1)=-0.225896349417]
(-1.669456)

R-squared : 0.661, D-W: 1.848, SAMPLE : 1995-2015

o, N_YLD : =47t 1000 0] AF 3%
SUN_SGP : 4AZAY o
TEC : 7]|<Ws

EN
ot

O H0%8 85 (A/ke)

LOG(N_NCP/GDPDEF) =

2.9993906933 - 0.95161649386+LOG(N_PERD)
(2.656440) (-2.644300)

+ 0.125803284011*LOG(FP_USORG/GDPDEF)
(0.641905)

+ 0.498372174181*LOG(N_SARATIO)

0.53629696858+*DUM_N_NCP

(2.010339) (5.203056)

+ [AR(1)=0.657753586767]

R-squared : 0.696, D-W: 1.933, SAMPLE : 1998-2016
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@ N NCP: &=AX&F Ln

e
N

X

i

)

N_PERD : =47 1919 &H &

Il
N
Of
(il
ot
ot
&
5
U

LOG(N_PRCQ) =

0.203130950424 - 0.370160481165+*LOG(N_PRCP/GDPDEF)
(0.099186) (-0.507792)
+ 1.33277050363+«LOG(FP_USOR]J/GDPDEF)
(2.063519)
- 1.70630683609+DUM_N_PRCQ + [AR(1)=0.792258266318]
(-3.508294)
R-squared : 0.808, D-W: 1.453, SAMPLE : 1996-2016
@, N_PRCQ @ =A]2F 7o &
GDPDEF : GDP t] & o]
FP_USORG : v=4t @ #l%]7+4

[ w=2k e/l A 90 (=)

LOG(IMQ_USORG) =

9.40401781154 - 2.55754953726+LOG(FP_USORG/GDPDEF)

(5.148809) (-4.474366)
+ 0.25570878243*LOG(N_NCP/GDPDEF)
(0.624629)

- 0.913989137449+DUM_IMQ_USORG
(-3.382620)
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R-squared : 0.852, D-W: 2.073, SAMPLE : 2005-2014

IMQ _USORG : 1]=tAF 9 &l x| 49 =F
GDPDEF : GDP tZdo]H
FP_USORG : v =4+ ¢ @=|714

o

o

N_NCP : =#]&F LZvfj7}4

34



42 2228 058 2y U 228

LAAE 47 FeddERyd g g9 JAHdS 22 9
(out-of-sample) 7| Ftell W8], 2 o 2iE odFH gat d5%
S vlustE oz Al

d=9 Hrirl=o 2= RMSPE(Root Mean Square Percent
Error), MAPE(Mean Absolute Percent Error), H Y2 &S5 A4

(Theil’s inequality coefficient)® s ©] 11d] & At}

n S 2
1 L[ XY 100
D RMSPE \/ ntZ( 7 j

A71A Ytsv dS5A], Yie A

B\

{
AV

, T
2) MAPE="30 1 —5— 1 % 100

3 Theil's U coefficient =

<E 4-3> X 2F 3 PP 2y o538 HE

2 AIE | A | A | SR | AP | s
RMSPE 1.37 13.70 | 11.67 7.63 14.86
ARG | MAPE 1.13 12.51 9.46 6.72 12.74
Theil's U | 0.01 0.08 0.07 0.04 0.07

8) Theil's A1 03} 1At]9] kg 77 K10, 5419 A7 483 ge A9 00] 4
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4.3 7|28y Y AL SFY| 28t MY

4.3.1 . 7|23} (baseline projection) &2}

7] &A% (baseline projection)d 2}, A w42 20163 16.61%ha
o /1 2025\ 13.93Fha® #Astar, old wek AakaFo] 469 6,820
Eo A 387 2020E 0% 7FAdE AoR ASHYT we g ]
A M| 20161 7.97kgoll A 20251 6.34kg o2 FrAshe AL
2 Yeiyy, s7FAZEEA S 20161 1,096.69¢ kgl Al 20251
1,008.92¢ /kg 0. &2 thA dtetslE Ao 2 eI

<E 4-4> 7| 2X U(baseline projection)

2016 | 16.61 | 40& | 5593 | 2.23 | 4B&% | 7.97 | 10669 | 9.42 | 4532

2017 | 16.38 | 4072 | 518 | 2.89 | U | 7.67 | 10882 | 10.03 | 42215
2018 | 16.06 | 4053 | 5103 | 2.89 | 36l | 7.49 85X 9.98 | 3903
2020 | 15.39 | 420 | 4941 | 2.89 | 3077 | 7.11 X957 10.49 | 349
2022 | 14.61 | 408 | 4780 | 2.89 | 3018 | 6.70 9/1.93 11.07 | 34434
2025 | 13.93 | @ | 4553 | 2.89 | 3B6l | 6.34 | L0088 | 11.98 | 34R1
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#2 713 8o Aluele &4 23

4.3.2 .

o
ﬁo

o)
o
I}

o

o

13.93ha*l A

14.47ha, 4%rE Fdje] ¢ 14.67ha, 5RFE Sdlo] 79 14.86ha, 6

7]

= At

20259 7|

=

=

o

T

st o] 7% 15.07ha® 7
2 A

o
i

_~

o] 49 396.87F
o] A 40753%

[e)
K

3 o

P

Aus
R

1/kg, 5

1/kg, 3

I
RIS

o

1/kg &= LFEFRLTH

fins
¥

pint
o

el A 402.12HE, 5
st o] 79 413.11H =02 ey on,

H7hA L 20250 714 1,008.92
1,064.01

[e)

3

1t

o

1/kg, 4= Ao A

-

74

1,050.28
1,077.66€¥/kg, 6%H= o] 49 1,091.18

=

[e)

=
o
o
Mo

Alte

-
T

tH] 0.74ha Z=7}8t= Ao w2 Hold

, 6RFE7EA] S =
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<E 4-5> 7t3

o
o
fim)
2
rn
>
oy
rﬂ:
lor
R4}
=t
@
2
rm

2016 16.61 | 40682 | 55.93 | 2.23 | 40866 | 7.97 | 1096.69 | 15368

2017 16.38 | 4923 | 51.86 | 2.89 | 3448 | 7.67 | 105822 | 14K7/

2018 16.07 | 44053 | 81.03 | 2.89 | 3661 | 6.91 960.14 | 131668

2020 1550 | 42514 | 79.41 | 2.89 | 34285 | 6.60 | POLY | 13866

2022 1494 | 40966 | 77.80 | 2.89 | 32897 | 6.29 | 102560 | 14621

2025 14.47 | 3%687 | 75.53 | 2.89 | 31845 | 6.05 | 1,050.28 | LY0L%

<E 4-6> 7t=

o
o
=
=2
i
4>
il
rII
lor
>
=l
~
ra
rm

2016 16.61 | 4668 | 55.93 | 2.23 | 40866 | 7.97 | 1,09.69 | 153683

2017 16.38 | 44923 | 51.86 | 2.89 | 39448 | 7.67 | 1,058.22 | 14K77

2018 16.07 | 44053 | 91.03 | 2.89 | 34661 | 6.71 983.88 | 130652

2020 15.54 | 4623 | 89.41 | 2.89 | 33394 | 6.43 | 101470 | 141738

2022 15.05 | 412’9 | 87.80 | 2.89 | 322.10 | 6.16 | 1,044.53 | 14812

2025 14.67 | 40212 | 85.53 | 2.89 | 31371 | 5.96 | 1,064.01 | 15563




<¥ 4-7> 7t&
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rm

2016 16.61 | 466.82 | 55.93 | 2.23 | 40866 | 7.97 | 1,096.69 | 150683

2017 16.38 | 44923 | 51.86 | 2.89 | 30448 | 7.67 | 1,08.22 | 14K7/

2018 16.07 | 440.53 | 101.03 | 2.89 | 33¥%61 | 6.52 | 1,008.95 | 1386/

2020 15.59 | 427.36 | 99.41 | 2.89 | 32507 | 6.25 | 1,038.51 | 14819

2022 15.17 | 41603 | 97.80 | 2.89 | 31534 | 6.03 | 1,063.83 | 151083

2025 14.86 | 40753 | 95.53 | 2.89 | 3912 | 5.88 | 1,077.66 | 1LH48%

for

<E 4-8> 7ta%

foholl e saHst 1 (62HE)

d

2016 16.61 | 46682 | 55.93 | 2.23 | 40866 | 7.97 | 109%.69 | 153683

2017 16.38 | 44923 | 51.86 | 2.89 | 39448 | 7.67 | 108822 | 14k7/

2018 16.07 | 44053 | 111.03 | 2.89 | 32661 | 6.33 | 103547 | 14833

2020 15.63 | 42853 | 10941 | 2.89 | 31623 | 6.08 | 106348 | 15041

2022 1530 | 41939 | 10780 | 2.89 | 30870 | 591 | 108357 | 1243#

2025 15.07 | 41311 | 10553 | 2.89 | 30470 | 5.79 | LOL18 | 15180
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