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A3 2HEE 3 A8

Al 1 A multiplicative heteroscedastic

regression modell)

Sxvltt o274 #=FH+ 49 multiplicative  heteroscedastic

fllo

regressions E3 HITozEHA TEAHQA FAHAANE A4S F U

H
QurAel e Fej vhgat LrhHarvey, 1976).

(1) v, =x/Btu (t=1,..,7)

WA S T W] HMEAS FAST 5 JgA "o duky
o7 AAYE ABE A7F 7FA A (time varying)¢l 4RSS AYE =R

1) Harvey, A.C. 1976. “Estimating Regression Models with Multiplicative
Heteroscedasticity”. Econometrica, 44(3), 461-465.
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FRAS AAE7] Hrhs olBate 548 mEd s 3ol
HAASHEG D, 2017). ] B AFME ) RFS Bt
A6 R M-I FF A A AEAe F B
Qs nt gk

Harvey(1976)°] 2olslH A& dwtx oz T oA 4 52 I
=]

™

34 ¥ (maximum likelihood estimation)g &3] %3}
of Ay XE W21, Ego] SutEA AAHTH F
of Hl& HFAHHE T3 FAT FAHAXI 0% E& 4 olth
A E A Fo) A= multiplicative heteroscedastic regression %3 &
Ae el HFFAEE AFESt] E4sks WHE Adstaxt g
o oolw, Q3o H

distribution)o] =2 =1 $%=(log-likelihood) 4+ 23 7ol 1}
gl 4 9l

g}5 % ¥ (independent and identically

T

(3) InL= ETann — Zzt a—— Z Ty, —z/B)

l‘*l t*l

A2 A e 44 2 AN AF

A B AR5 A (Stationarity) olFE #Hwshi= Ao &
g5t B AFdAE AL AR HAAA AF B3-S HdE F
2] (Augmented Dickey-Fuller) A4S &3 99 &

gtk Aol w@elto] EAgtE AFMES A
L

nﬁ m{m
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and Fuller, 1979). &3 FA4 £33 o {4
2A yed ¢ Jdoervg gg A 7HA A

AAskA v (914 - FH 2, 2016).

p
4) AY, =Y, +Y6AY, +e
1=1
p
(5) AY,=atY,_ +Y5AY, i +¢
1=1
p
(6) AY, =a+BT+7Y,_ + I ,6AY,_ +e,

i=1

9 ZFAA Ax Wge] ARkgolv, o A, T FA4, ¢

rl

<3 3-1> F719 u7]-Z¢(ADF) A4 4a3}

= 2 (5 23 (6)
A —3.598sks3k —3.650x:
HH =9.054%** —0.9290s 5%
CEA —5.44 sk =0.722%%x

1) s, s, serxs= ZE2F 10%, 5%, 1% frolsdA SA4 s Fo3hs yehd.

2) df 2 WEH F59 dAAE FoAFE 1%, 5%, 10%°] diste] &ANE 217 2¥(5)
oA -3451, -2.875, -2.570, 2@ (6)°ll 4] -3.985, -3.425, -3.130¢.

3) Aad FE5 AAAE FAFFE 1%, 5%, 10%0] tiste] F=Ad R 2H2h B (5)¢0 A
- 3.461, -2.880, -2.570, =& (6)°l 4 -3.991, 3.431, -3.131 .

Lo

»
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3t AR Az} Zo]l:= SC(Schwartz criteria)dll wel ZAAsY
EA S [KIn(T)—2In(maximum likelihood)]= % 2] %™
ol K= FAdMoF st B 7, T #A=FH4Y =2, SC # &

HAR ol By A9 th(Judge et. al, 1985, p.245). A3+ ot

S 7ol Yfreol WE e AS A 204 SCzko]l HiolW, A=A
S AA3 A M Ze AE g1 vk wEkA A9k WY
= AR, AR AA3S HA AAR mEe EFstaat gkt
<IE 3-2> AA AR A
A 2}
5| Ang
0 1 2 3 4
SC | 222697 | 21.0238 | 20.8797 | 20.8953 | 20.9077
A5
pak - 0000 | 0000 | 0636 | 0241
SC 13117 | 125462 | 12.5356 | 125452 | 12.5598
H
p#t - 0000 | 0002 | 0121 | 0447
SC | 163738 | 154329 | 154328 | 15.4155 | 15.4204
SR
pAt - 0000 | 0018 | 0002 | 0038

o

71 (dynamic regression)w4-& X dstarzl st welA & A
o M= Zt7te] EAUdEE Ads AWy E AAYste] AERy

& HAgstast g,
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3 T
A sh=dH F FAo] vk olek ddd
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Abstract

An analysis of the effects of the

milk quota system

: focusing on the volatility of raw milk, butter and

cream production

Minjeong Heo
Dept. of Agricultural Economics and Rural Development

The Graduate School

Seoul National University

With the growing importance of the dairy market in the dairy
industry, butter and cream are frequently experiencing problems
in production instability despite the growing consumption. This i1s

known to be due to volatility in surplus milk and skim milk

_53_



powder inventory associated with raw milk production. Therefore,
it 1s important to mitigate the volatility in raw milk production to
stabilize butter and cream production. Meanwhile, the milk quota
system, which was implemented in October 2002 to control raw
milk supply and demand, seems to contribute to stabilizing raw
milk production as well as stabilizing supply and demand, which
1s the main purpose. Therefore, in this study, the effect of the
milk quota system was examined with a focus on reducing the
variability of raw milk production. In addition, by examining how
raw milk production variability affects the variability of butter
and cream production, the importance of reducing the volatility of
raw milk production and implementing the quota system was
examined.

The analysis was conducted through a dynamic regression
analysis, which considered the lagged dependent variable and
various variables affecting the dependent variable as explanatory
variables. Since heteroscedasticity exists in the error term, the
analysis model used a multiplicative heteroscedastic regression
model to examine the effects of major variables on the mean and
variance. Analysis was conducted for each item.

First, the analysis of raw milk model showed that the average
production decreased due to the implementation of the quota
system, and the production volatility also decreased. In addition,
it was confirmed that the effects of stocks exist as lagged stocks
reduce prodction and production volatility. As a result of the

analysis of the butter and cream model, it was found that raw
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milk production instability has an effect on the increase in the
volatility of butter production, but does not have a statistically
significant effect on the volatility in the production of cream.

However, it was found that the amount of skim milk powder
and surplus milk had a significant effect on both the average
production of butter and the average production and volatility of
cream. This confirms the importance of managing skim milk
powder and surplus milk through proper implementation of the
quota system.

Finally, through simulation analysis, the 1mpact of the
2021-2022 quota reduction decided in December 2020 on raw milk
production and volatility was analyzed. As a result of the
analysis, it was confirmed that raw milk production and volatility
decreased due to the reduction of the quota, and the effect of
reducing production increased over time, while the effect of

reducing the volatility became slightly smaller.

keywords : Milk quota system, Production volatility, Heteroscedasticity,
Multiplicative hetroscedastic regression model, Dynamic

regression
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