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ABSTRACT

An Analysis of Changes to the Demand and Supply of layer

chicken according to Avian Influenza

This study set out to introduce a process of bulding a demand and supply
simulation mode for layer chicken by using estimation technique(OLS) and
analyze changes to the demand and supply of layer chicken according to Avian
Influenza. The study used a partial equilibrium model to reflect the demand and
supply characteristics of layer chicken market developed a dermand and supply
nmodel to enable dynamic recursive simulations, and organized a nodel in
simultaneous equations of recursive type.

A demand and supply simulation model for layer chicken was established by the
vears and the period of basic prospect was set at 018~2A5. The investigator
reviewed variables needed in the nodel including the demand and supply, number
of layer chicken, production anount of eggs and consunption of layer chicken
and estimated each of functions include price of eggs. The prospect estimated
that the number of layer chicken would be approximately 70,079,799 chickens in
18 down by 3196 from 2017, that its the per capita consunption of eggs would
be approximately 258 per year down by 1096 from 2017, that its production
amount of eggs would be approximetely 695,703 tons down by 06% form 2017,
that it's the price of eggs would be approximately 2,144 won down by 01%
from 2017. The estimated functions had no problems in nodel fitness and
statistical significance of variables.

The study set a two scenarios to analyze the mfluences of Avian influenza on
the demand and supply of layer chicken in the simulation. The first scenario set
a situation when the Avian Influenza occur in 2018 Second scenario set a
situation when the Avian Influenza occur in 018 but the govermment well



Vi

respond to the Avian Influenza. According to the prospect results of fist scenario,
the number of layer chicken will decrease from 7229869 chickens in 2017 to
614456 chickens in 018 Production amount of eggs will decrease by
approximately 6426 from the hasic scenario prospect. The price of eggs will rise
by approximately 60064 According to second scenario, the number of layer
chicken will decrease from 72293609 chickens in 2017 to 68583610 chickens in
18 Production anmount of eggs will decrease by approxinately 1.6%6 from the
hasic scenario prospect. The price of eggs will rise by approximeately 0.9%4

This study mtroduces the possihilities of analyzing changes to the dermand and
supply of layer chicken in case of varous shocks includes Al Detection of
pesticides as wells as mid term and long term prospects for its demand and
supply, but the nodel need to develop nore redlistic and delicate model in
response to animal disease, sanitary problems and various market situations. In
other words, this is the future task to build a accurate demand and supply
situation nodels by securing long-term series data or capable of diverse
economic and policy simulations. And when the government is about to enact
rural policy, the result of this study will be expected to consider as baseline data.
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[ZE11-9] 20160 HPAI 24 =7} 2 A<

H5N | H5N | H5N | H5N | H5N | H5N | H7N | H7N | H7N | H7N
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1 2 5 6 8 9 1 3 7 8
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;;}916325221111147
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135217 | 32 2 2% | 547 | 4 1 28 | 2 1 | 955
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@ Resoled (domestic)
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[&] Cantinuing (wild)
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GDPU] Z ¢ o] ¥ GDPDEF 2 A%
GDP GDP 109 ¢ A4
& EXCH A4/% a3
1907 7HAEAS NDINC | A

fo
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THED FA4L2 Eviews AA7IAE 2&3dvh W F
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2
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Al (autoregression) 7} A&k Durbin-Watsongte] 15%tF ZAL
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Had F2Edy FYEL

HETAQA F449= g 23, ()eE2 t-value, D-WE Durbin
Watsons Al &, AR(1) zbx}gkzte] 1o 27143 A+ dErd
=

.

HFX Al

b
o o T

. FR T S

Iy
L

(1) =+ A==7+4 (FEED)

LOG(FEED) = 6.0511273 + 0.07063183927+LOG(PCORN=*EXCH)

(23.005) (1.944)
- 0.1606274731*LOG(PSOY*EXCH)
(-4.803)
- 0.01567882721*DUM16
(-2.114)

+ [AR(1)=1.101577638]
R% 0972, D-W: 2.241, SAMPLE: 1999-2016

PCORN @ =4 &4 714
PSOY @ =4l di+ 74

TAZE7FE 4 A A R-squared7t 97% = dERS o™, s
AL AQstal 5% olulolA EF folgk Ro
vHa= IMF AAI971E AE 19973 ~ 19984

=V
T
o
L
£y
kn)

o= ITHER A% ZA7] Al71Q1 2001 ~2002 &=, Al A

A A 7IQ1 2011d =0l =Ykt
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(3) AF&A AbEwhsls (NB)

LOG(NB42) = 1542730812
(36.113)

+0.7586739318+*LOG(NCP_EGG(-1)/GDPDEF (1)+0.5+NCP_EGG/GDP
DEF*0.5)

(7.532)
+0.6896176677+xLOG(FEED/GDPDEF*0.5+FEED(-1)/GDPDEF (-1)%0.5)

(2.171)
+ 0.04700913275+(DUMO04+DUMO08+DUM15)

(2.775)

R* 0.889, D-W: 1.357, SAMPLE: 1999-2016

NCP_EGG : A& A¥|A7HE
FEED: = A|=&7}+4

AP A AbsmkEla ok A A R-squared’F 98% % FA H AL
N F4 3 E5 5% ollollA o3t Aom FAHHAH.
BAM A7)l Aoy, ol& AlAsty] IE
Newey-West(Newey and West, 1994) S o] &3}3th ¢jujd s
= AIZF ZASE 20043, 20081, 20150 ol =) 3FS T}

il
rlo
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(4) AFAYLE (Q)

LOG(Q) = -3.864630719
(-3.221)
+ 0.9572934382+LOG(NB42(-1)*0.5+NB42x0.5)
(14.291)
- 0.03399511072+DM_Q
(-3.219)
R% 0962, D-W: 1.792, SAMPLE: 2005-2015

NB42 : 2F&A] AFSufel 4=
NB42(-1) : #7] Ab&+A ALSvlglS

A ArrE st FA A R-squared”’t 98% = FA A1, /N

FAAEL BT 5% oA Fod Aom FAHHA.
Breusch-Godfrey LM testE& AAIgH A3} 2}7]7% o] T AsHA] ¢

=t AFHES 7148 ¢ 8o, el AA8s o8&

A} VIFgte] 105t o} v A= TASHA &e 3o

2 YERT guEass ATE A8 EE 20049, 2007 ~2008', 2010
~2011, 2015 =0 =<3t}
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5) Al 2njab7b4 (NCP_EGG)

LOG(NCP_EGG/GDPDEF) = -4.910174231
(-3.466)
- 0.9908317092+«LOG(PERD)
(-1.926)
1.416113869+LOG(NDINC/GDPDEF)
(3.874)
- 0.1470610567+(DUMO03+DUM12)
(-3.387)
0.2098502377x(DUMO01+DUMO05+DUMO09)
(4.275)
0.09522358822+5D08
(1.839)

+

+

+

R% 0.949, D-W: 2.180, SAMPLE: 2000-2015

PERD : 1919 Algts &
NDINC : = RI7pA A5

A 2nvx712 s A A R-squared’} 4% E FAHEH AL
M FAAES BT 5% oluelA Folgt Aor FAEUTH
Breusch-Godfrey LM test& AAIgH Az} z7]4dyko] TAsHA o
e ATV S 7174E A guiRss AlR T AAE
e AL AR Qg Al 7hAo] AFsE 20034, 2005
|, 20094, 20123 o] = ettt

26



(7)

Bz

A el

FA 9] F4 ¥ (tracking power) HAE

o
alH o PN
=) & 714 (FEED) AF1HS 5 (NB42)
54 18.1
L53 L 180
52 -17.9]
L17.8
04 Ls4
08 L17.7]
02 r5o o L17.6
A /\ 49
.00 .00
W,
-02
vV -.08-|
-04 T T T T T T T T T T T T T T T T T -12 T T T T T T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016 2000 2002 2004 2006 2008 2010 2012 2014 2016
—— Residual —— Actual —— Fitted —— Residual —— Actual —— Fitted
A Q) Al &H27HH (NCP_EGG)
13.45 3.0
-13.40
L1335 r28
F13.30
08 -
L L26
. 1325
F13.20 | 04
02
L1315 \ 24
014 L1ato | 90
00 L22
-04
.01
02 -.08-| v
-03 T T T T T T T -12 T T T T T T T T T T T T T T T
05 06 07 08 09 10 11 12 13 14 15 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
—— Residual —— Actual — Fitted — Residual —— Actual — Fitted
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AAA 37 FRAYRI BF A5y FPe EE 9
(out-of-sample) 7|3tel] sl Z2} Rgo 2Ry oFH gy AS3
S HusE HyHoew

RMSPE(root mean square percent error), MAPE(mean absolute

percent error), HY2] &5 A5 (Theil’s inequality coefficient) &

o] e Atk

1 n Vi— V. 2
Q) RMSPE = \/ — (;) %100,
AT

_L n Y;s_ Y;
@  MAPE=T3 15— 1« 100
([ EDr- v
Theils  coefficient = = L —
3) PSR A-Ntg)
oJ7]A, Theil's U Alg= 03 14}o]9] #e 7FAA ==, «d3A
b A7 AeE 2e A% 00] Ayt

L - =

il RMSPE MAPE Theil
Agv gl 4 3.05 2.30 0.02
AR A 408 3.64 0.02

1 A
7.89 7,01 0.04

TH Y

A 22712 11.22 9.08 0.05
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[FEIV-2] AetA =5 71237 (2017~2022)

A

ojH]

20173 | 20184 | 2019 | 2020 | 2021 | 2022 | -, .

(A) (B) © e

(B/A)
A

vl 4= | 7220369 | 70,079,799 | 67787857 | 66110927 | 6432458 | 62524401 -3.1
(m}2])
1913

T 260 258 249 241 235 228 -1.0
(71)
A

AAREE | 700,211 | 695,708 | 674,616 | 639,761 | 639,761 | 622,991 | -0.6
(&)
1] =}

74 2,147 2,144 2,194 2,238 2,276 2,318 -0.1
(1070

201811 AFRA ARGERElGE AT@A AbgEbslse gRe] RE )
SAE AWt Aldel stF Gt AdS

g AbSEREla RaR 2017 tiH] 31% Hadt Jlo R uEhulith
AR EEELGETE ZRAaghell whek ARk BAbE EF ZHadkAl o] 2018
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d AR ALbEE 20179 oiH] 0.6% AT Ao
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[\
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L
)
N,
N
4px
)
[40

,d
(DX
0
X
N

B
o o] 2022 1219 Al
& TE e 20179 tiH] 123% FFAagk 22870 dAwWEh Ald A
Abgol ZHaskAl wol 20199 AR AW A4S 2017 ] 5.3%
2 FAEY P AT A AR 2022d A

@ AHATAL 20179 ] 80% 45T Acw AR

H2& AlLte|28 sZHst &4

[EIV-3] 20181 AT Alvbe] @ 2 7(2018~2022)

2018+ 2019 2020 2021 2022

LA | 61454506 | 61834683 | 00368583 | 64,245,786 | 62,095,370
basclinedl | 150 | -144 ~40 11| -141
T SHE 2 224 237 240 227
basclinedil | g3 -140 9.0 77 128
AR AW 655307 | 606402 | 643600 | 654679 | 620524
basclinedl™l | 6.4 134 81 65 114
SRS | zeis | 24 | 2281 | 2225 | 23w
baselineri 6.0 136 63 36 84

el F= 20189 AIZF A ske] AbE A ARSERElgETE 2016 o]

FAR e FEA AA ASTHEEY 5% gasts A2 19
stol AR £7S AWE Avolrh 20184 AR E /Fd
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=Q 2017d 712 il 15.0%7F 4%k of 6145% wiel® R
HAAa, 190" A 5 68% A, Ad AAEFS 64% H4AaT

2 AEAG A" anRrbA e dg ARguiEse dae <l
3l 6.0% Zse 2259w FAHNY. 202299 B AbsmRE S
AR A 20179 ] 114% AT 6205240 F4
AL ofo wet AMAZFA LS 84% et 23279 o® HAE Sl
S 20189 =g A ThA ] wE ke A Ao AbSwhE
= 20184 15% #rAshut ol % 2020 7bA] AbsHE T A€

El

o4 8o
1z

o2

=
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>
Ry
_{
=
=
il
o4

Fahol 20200 AP vRElFE | EAE FX Ho i o Fbshe
Aoz AgHA 2y 2021 o] F vl 72 s 2
aFols YEh= Heos dgEdh

[ZEIV-1] 7|2 A3} AJye] o1 vl

A5 obel 3 (o)
¥ 2,000,000 S
—_— — scenario
70,000,000
-~
-~ ~
68,000, 000 - ~
~
66,000, 000 - T~
- e
54,000,000 -
- _—
-
62,000,000 — =
60,000,000 —
o1 o019 2020 zozx zozz

T 2O 000

baseline

—_— — scenario

~
\
520,000
500, 000

z201= 2021 2022
z. 500 baseline

— — =cenario
-~
- ~
2z, 300 = -
- ~
- ~
2 300 - .
- ~— -
e -
e T
=z, 200
z, 100 v - -
zoas zo19 zoz20 zo21 2022
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[EIV-4] AR d&oe=z AAHE I Th A7E(2018~2022)

2018 | 2019 | 2020 | 2021 | 20224
AbubEla
) 68,583,610 | 66,782,183 | 66,636,757 | 64,317,197 | 62,466,197
1 H
baseline ] H] 50 76 -78 -11.0 -136
SHE
o)t} Lk
109 e 955 25 241 236 228
(71)
1 H
baseline )| H] 290 -6.0 -76 -95 -125
SHE
Al AYrkek
(=) 688,707 | 662,892 | 653,763 | 642,195 | 622,604
1 H
baselinet ] 16 53 66 -8.3 -11.1
THE
BRI 9165 2,232 2,246 2,268 2,319
(2/107) ’ ’ | | |
! H
baseline o H] 0.9 40 46 56 8.0
SHE

Us =7t dAFE s vAAR A5 oz Qe 1
Az e el [Z-IV-1] BYy 7247 e Alve] e W
sp&o] HlwA kgt FAE Hols Zow yeiyt Al o
Adgk A AL AR 2018@ AT AH|[AREAe 20174

(baseline) ™H] 0.9% A3t 2166902 FAHACL AlSulslf=
e

°F 68587t miE]= FA oM, ALS wiElg FaR AT A
EE 16% HAad Aoz A A
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[ZHIV-2] 723} Alve] o2 Blal

A} %317 (v e))

72,000,000 -

baseline

_— e srenario
70,000,000 -

68,000,000 -|

66,000,000 -

54,000,000 -

652,000,000

T T
2018 2019 2020 2021 2022

A F(E)

F20.000. baseline

FOoO0, 000 — e CEenario

680,000 -

660,000 -

540,000 -

620,000 -

800, 0OO T T T

2018 2019 2020 2021 2022
2R 27FA (/8 41070)

22300 4 baseline
= = srenaric

2,300 -

2,200

2,100

T T T
2018 2019 2020 2021 2022
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