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Economics of Sugarcane

and Sugar Production

Introduction

The GATT agreement on world agricultural
trade system in 1994 are supposed to influence
agricultural and food trade policies in the future.

Meanwhile, there have been debates on the
effectiveness of the manufactural support policies
including food industry support policy since 1970°s"

In Japan, especially since 1980’s such
policies have been viewed as effective to industrial
development.” But in our opinion, we need further
investigation because the effectiveness of the
policies is controversial according to the more recent
views on the state role of development.

First, we need to examine the viewpoint

concerning the effectiveness of “Strategic Trade

in Thailand

*Assoc. Prof. Dr. Sompong Orapin

**Professor Dr. Seiichi Fukui

Policies” on the miracle economic growth in East
Asian countries. As widely known, the East Asian
countries have achieved the economic growth during
a decade by their export-oriented development
policies. We should make clear the consistency of
these development policies with “Strategic Trade
Policies”.

Secondly, there was a debate between World
Bank and Japanese Goverment on which was more
appropriate development policy, the selective
intervention policy introduced by Japan and South
Korea or the allied market by Southeast Asian
countries, for instance, Indonesia, Malaysia and
Thailand.® The latter is defined as the development

policy which makes the best use of market

*auuAvuRaInma um’mmﬁﬂﬁ‘sﬁaﬁmﬁmé : Ph.D. (Agricultural Policy), Faculty of Agriculture, Kyoto University,

Kyoto, Japan.

**Professor, Faculty of Economics, Osaka Gaku-in University, Osaka, Japan.

'See Kaizuka [1973]

*See Tio, Kiyono, Okuno and Suzumura [1984] and The World Bank [1993)

*See World Bank, op. cit.
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mechanism and admits only a minimum government
intervention. The World Bank supports this type of
policy as suitability of the present developing
countries while Japanese government asserts some
industrial support policies are indispensable, though
the World Bank also admitted that the developing
countries should compensate the losses caused by
market failures, such as coordination failure within
the private sectors, information - relating externality
and credit rationing with the least government inter-
vention. We need to reexamine the validity of each
viewpoint.

Thirdly, the effective government
intervention premises not only the capable bureau-
crats and appropriate political systems but also the
condition that the political activities of interest groups
and/or pressure groups do not interrupt the
government intervention. During the heyday of
development economics, it is assumed that the
government has played a focal role for the successful
practices of development. The modern political
economy, however, asserts that government cannot
play such a role. But, even if the bureaucratic and
political systems are not suitable for development,
the appropriate political activities by private sectors
which aim at industrial development can amend the
government failure. We need to investigate the role
of political activities by private sectors for develop-
ment under the situation of serious government
failure.

The objectives of this research are (i) to
elucidate the way and to what extent Thai sugarcane
growers, sugar millers and exporters have influenced

the government policies through their political

activities, (ii) to test the hypotheses on increasing
return in sugar production, and on effectiveness for
production growth of sugar policies and (iii) to
investigate the future direction of Thai sugarcane and
sugar industry policies under the World Trade

Organization.

An Quantitative Analysis of Thai Sugar Policy

1) Market Equilibrium of sugar under
sharing system: Firstly, we predetermined a
hypothetical model to compare the economic welfare
under sharing system with the other.

Figure 1 shows the model in which we
assume that Thailand is a small country in the world
sugar market and that transportation cost is zero.

The average selling price of sugar is equal

to the weighted average of Py and Py,

P = [Py.Q, + Py, (Q*-Qy1/Q*

Next, we compare the consumer’s and
producer’s surplus in the price discrimination model
with those in the competitive model.

In the competitive model, the
consumer’s surplus is given by ack and producer’s
surplus is given by ego. In the price discrimination
model under sharing system, the consumer’s surplus
is measured by area aph which is less than ack
because of the higher domestic price while the
producer’s surplus is measured by cknf which is
calculated by deducing the production cost goQ*n from
the total gross revenue of sugar P.Q*. The
consummer’s surplus decreased by area Py hkc and

the producer’s surplus increased by area ckme. If the

e

o

&



welfare weight of consumer is equal to the producer’s,
the reduction of consumer’s surplus offsets the in-

crease of producer’s surplus by area fgn. Therefore,

= - o €
qﬂﬁﬂiﬂnu

SUDDHIPARITAD

in other words, if the welfare weights are the same,
the price discrimination under sharing system causes

social welfare loss fgn.

o

Consumer’s Surplus =
0

Qd
Producer’s Surplus =

0

W = CS+ @.PS

Figure 1 : Market Equilibrium in the Short-run under Sugar Control Policy (P4 > Py,*)

2) Modelling the Estimation of Welfare Weights :

j Pq.dQ4 - Py. Qg
LN (Qd) = ao + a,’]_ LN(Pd) + Ao .Zd

‘[ PxMC.dQ

LN(Q) = o+ 1 -LNMC) + B ,Z

Figure 1 : Short-run Market Equilibrium of Sugar under Sugar Control Policy
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(-1.09)

i=1

We specify the model as follows:-

3) Estimation of Demand and Supply Functions
LN(Cy) = -4.53 - 0.216LN(Py) + 0.542LN(Y,) + 0.406(C;_1)
(2.93)

The popular supply function with finite polynomial lags is Almon type follows: -
n M
IN(S) = Og + 2 O,LN(B_;)+ 2, ﬂj.ln(St_j) + #.T 8.7
i=1 1=1

The general Nerlovian supply function is formulated by:-

n m
LN(S) = Qg + X & LN i)+ 2, BjINGS (_)+7T+52

LN(Q) = @ +al-LN(Qi_l)+a2.LN(Pl_1)+Ct3.LN(PH2)+

ﬂl.zl +,62.z2 +183.z3

(2.07)

I=1

The Estimation Results

Table 2 shows the welfare weights of sugar
industry which are calculated from the estimation
results in Table 1. According to it, @ ’s are higher
than one except for 1973-76, the period after oil
crisis. This indicated that the government had made
a protection policies for sugar industry except for the
booming period after oil crisis. Especially the
average value of @ after sharing system was
introduced, is 1.13 which is higher than 1.085 the
average value before sharing system except for

1973-76. This fact suggests that the

government reinforced the protection policy
after introducing sharing system. But because even
the maximum value of @ is 1.18, the degree of
protection given to sugar industry is not so high as
expected.”

For the supply function of sugar, the price
elasticities of supply are 0.8 for shortrun and -18.0
for long-tun. This finding indicates that the supply
responses of sugar producers to price changes have
been very elastic and Thai sugar industry has been
expanding their production capacity to comply with

the declining long-term trend of real price in

“We did not take into consideration of direct subsidy to sugar industry because we could not get the data.

O
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contrast with the Philippines sugar industry which have
restricted their production in response to the
depression in the world sugar market.®

From the short and long-run supply behav-
iors, we can hypothesize that in the short-run, sugar
industry maximized their profits by equalizing the
marginal cost to price while it continuously cut the
production cost by technical change in the long run.

If this is the case, the long run marginal cost
function and also average cost function can be
regarded as a downward sloping envelope function of
short run functions. So it is highly  probable that
“increasing return” characterizes Thai sugar
industry.

In addition, the parameters of two policy
implication dummy variables are positive but insig-
nificant. Therefore, we can not conclude that the sugar

policies had positive effects on the sugar production.

Summary and Conclusion

A competitive market of the products
characteristics of increasing return can not continue
to exist because the private rate of return is not equal
to social rate of return there.

In an oligopolistically or monopolistically
competitive market, the agents must collect the

informmation about their competitors and the others

besides price informmation. Such information costs
are unignorably expensive.

Traditionally there existed the rationale for
government intervetion to correct market failures
caused by externalities or imperfect information.®
More recently, government behavior has been viewed
as a political-econnomic process driven by Recardian
rent-seeking pressure exerted by interest group.” What
do we consider the case of Thai sugar policies?

As shown in the previous sections,
“increasing return” and oligopolistic markets which
are characteristics of Thai sugar industry, cause market
failure. Following the traditional view, the govern-
ment intervention can contribute to increase of social
welfare or production efficiency by correcting the
failure while the intervention driven by the rentseeking
political activities of interest groups is liable to arouse
social welfare loss, according to the more recent view.
In the case of Thai sugar industry, however, we could
not find any evidence that the government interven-
tion has a significant effect on social welfare or pro-
duction effieiency. And although the owners of Thai
sugar industry has sometimes pressed the government
to make industrial protection policies by political
activites, it was limited to the period when they faced
the difficulties cause by heavy decline in the world

market price.

*For the Philippines case, see Washio, op. cit., and Sugar Industry Association [1995 a].

‘See Ito, et.al., op. cit.

"See Sugar Industry Association [1995b].
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Therefore, we can conclude that Thai sugar

industry has not grown rapidly by industrial support  tage in production cost. [

policy but by enterprise spirit such as making best

Table 1: Estimation Results of Sugar Supply Function

use of “increasing return” and comparative advan-

Dependent Variable LN(Qt)
Independent Variable Model I Model II Model ITI
Constant -1.43 4.67 2.51
LN(Q,_1) 1.01
(13.18)*
LN(P,_1) 0.8 0.67 0.79
(2.98)* (2.22)** (2.47)**
LN(P;_9) -0.62 0.31 0.17
-3.37)* (1.35) (0.64)
LN(P;_3) 0.29
(1.11)
LN(Z;) 0.18 0.086 0.14
(1.45) (0.62) (0.95)
LN(Z5) 0.09 -0.27 -0.27
(0.43) (-1.1) (-1.1)
LN(Z3) -0.29 -0.22 -0.26
(-2.11)** (-1.41) (-1.62)
T 0.15 0.16
(11.64)* (10.22)*
Adj. R2 0.95 0.93 0.93

Note: The values in parenthesis are statistics. *Indicates 1% of significance level;

**59 of significance level.

L5 |
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Table 2: Table 2: Welfare Weights given to Sugar Industry

Year Welfare weights Year Welfare weights
1966 1.11 1980 1.08
1967 1.09 1981 1.18
1968 1.12 1982 1.11
1969 1.08 1983 1.16
1970 1.10 1984 1:15
1971 1.09 1985 1.7
1972 1.05 1986 147
1973 0.99 1987 1.15
1974 0.83 1988 1.13
1975 0.77 1989 110
1976 0.97 1990 1.08
1977 1.00 1991 1.12
1978 1.05 1992 113
1979 1.06
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“Apec 2001 confirmed all to see thet thereis
on level playing field in intermational life. The 21
members, from the richest to the poorest, have to
know their weights and measures and set their sights
accordingly.” (Anuraj manibhandu, Bangkok Post,
Shanghai)
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1.1 M3Useynszauizuues (Min-
isterial Meeting — MM) %ilguﬂax 1 ﬂ‘?ﬂ Togdi
FuuaIhmsnsznsnaysemadummban:
(dmsvdasnauazldniuissuuadiasusiaiiu
winihnens)  laguszmanawazidudszsiu
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uazUszinAuanngy

1.2 mstszguEmhiienla ( Se-
nior Officer Meeting — SOM ) Jotutlar 3 -5
aslesimmihanziluvinnsmsseavlannsense
mhilumsiunsu wazRnsananudumi
gasnanssumelanmsiieu uazngaudig g
roaanle uazaudMudssanmdmiunansuee g
pataLla

1.3 msUszguaniznssums (Work-
ing Group - WG) unmsussaugiseainn
Wafinsandammmsau il 10 dudaiu
Wy eumsUsze, eaumsviaadien
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MTAT WAz TNy (CTI) ANSAIINAITAY
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gananddanvazluduasugiaiudrany
Tosu@luufeyanlunad ( Bogor declaration )
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widmingnannuy wazlidamiudeaydnanms
dadiumsnanshennaty  sIndeeydyan
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M3QuUAEAamMse  ( International Convention
for the Suppression of the Financing of Terrorism )
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mwualitsamamndniinannudidlawinelul
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wanmsAas  Aan1sangldIanienIsan
msasnuldniioudn  Searwnsosiungule
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wazd®nS (Economic and Technical Coopera-
tion) @8WANEY  lasasvdinsasaidenay
uazasNaNIsousludIua g
-ﬁv ¥V e el ¥ VYV ay
wenanil ihwaginszduliiansn
¥ ' R
mselansaulny melunsaumsm3anilusssy
wasp T rasasansmsmlan (WTO)
agelsiautdgnimaasysisanan
& o e [ ar ar - 1 =
mafimasiaduiymagynaubitimsnanis
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MsEunidieenisiendaslvaundneiiu
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Tugiimeh lafimszasmas udazansailuimla
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mamsiiassuihalssmaiudaly udagilsiana
msﬂs:quLanJnﬂ%qﬁéiﬁLﬁui1Lﬂwgﬁaﬁlﬁﬁ’l
mstiias warmsdiasffildihiasusnamiiauluado
winud MIliee wesugia  wasdaun Wasiany
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NS0ADBEYNAIULUUMIDADBELEILFUBILAEN
MEaIUsziIn 4 67 fAn enUsTIIUfIaIEY
"asge (OLS) fMUszananudidlaldmsuanuas
ﬁauﬁ1ﬁwswuﬂaaga (UND)  shisznanuddlald
msuanuasRavuiinsuiaye (NOR) uasfuszana
wilaldnisuanuasisusasannid (JEF)
uazAn¥IBaae NOR lunsdinsmen Z fmanzau
Fan1widues NOR fuszanamwlndideeiudsues
OLS waz UNI wniign laeiien z @il
Mmagnau (prior mean) (ieiunanendulszans
msoaoasll Z wiwaqﬁuurﬁmmummgwriau
(prior standard deviation) ,MNMSANIWUI UNI
waz JEF ddsz@ndmwiynAu  OLS uaz UNI
fiuszansmwlndifsetu Tosd OLS fiUszanamw
fnd1 UNI @mise war OLS HuszAnamwiin
NOR iiiaduiszandanuulsiunnsdiulsdass
fishgs dudssunaspurasdusmudisnd
uazramat e lngdiu NOR Hussansawan
OLS iiiadussandanuulsfurasdulsdass

Jsw gus/ivgl

fid1en EhnuL'ijﬂqmumwsgmﬁmﬁumimu
NI UNIAMBENED M Z Hmanzaunzuse
mushuLi]‘twLuummgwﬂmﬁmﬂsmu ua
wlsunfurudulszanianuudsiuraadaus
daszuarmmnadiat  lagd Z Mnansauidl
LLu'JTﬁ'ug\:ﬁu WEAII1T NOR fuualvnuag
UszAnSmmgandy OLS waz UNI annduusluma
naunudd Z Amnsauiiunhiudiass NOR
sxfinhinyasdszinsmwgenh OLS waz UNI

GIOGR!

ﬁ:u"uta::ﬂ"nuﬁ"lﬁ'mvmqﬂmum
ToemlmAsefldmuuumsaneaedudu
(#aL@en (simple linear regression model) 21435
ﬁwé’qamﬁ'ﬂﬂzjﬂ'lum‘sﬂixmmmmswﬁmaﬂu
AUy "‘J%'m‘sﬁ\zneinLﬂu"‘fs’ﬂwﬁ'l&ﬁmﬁmga
taytulumsuszainammniinesdwzihliing
ANuAMIAAABUTBIMSUSTINMA ST Unie aaty
Tumsananuaaandsulidas Jamnslidaya
lusdinvaswnniiwesindelumsuszana nande

sinieuazannstlszhiheideuasiann gudids sninendugsitudiod : da.u. (adFmansumiadio) a0l
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aslensuanuasnau (prior distribution) 284
wnfimesininsande Taswnamudaidums
Timsensidaud Saiidnlsznaviiddny 3 dau
fia Tayatlatuniadadiuanuemsazdly (like-
lihood function) dayaluafianismsuanuanau
(prior distribution) laguwisaanlaiiy 2 wuy s

MSUINUANNBUTNTIVTBYA (informative prior dis-

nouijuazaladaningIag

tribution) FlWdayasENULLe LazMIUINUIIABY
ﬁ'lﬂn‘nuﬁ'a:ga (noninformative prior distribution)
o 9 vy = ' ¥
FlWdayanauiada (vague) uazdudsznaugame
s Tayaswnaaniamsuanuamenas Fuuua
nnnmsnudsyatagiuuazdayaluada

Ll

fmuvumsaanasdudumllamnsadeulusumingaail

y=Xp+¢e

= y = g 1 o ar
LuB fa nepIMmANATaIMILUIINYINA n x 1

1

G =T
)}
()]

m
]
©

l

n A8 YWIAMBH™N
war p A annualsdase

1. milszanuiiaidaniasdn (b)

fa wnsndoudsdaszane n X (p +1) uaziimdduduiiiy p

o =
nnmasdulszanonmsannasing (p+1)x1

o o e
nAWasANNAIIALAFaNLIIA nX1 lasN E(g )= 0 uaz COV(g ) = U%In

~ —~ —~

b . xXx)7'xy

o wa a f = P :
-zﬂuqmauumﬂumﬂszmmlmauLammLaunuﬂ'nmnl‘iﬂ‘numqm (Best Linear Unbiased Es-

o ' = - o w oo o
timator : BLUE) laglun3nduasm@aganuaaanasumatasizas b desil

L%

MSE (b) = c?(x'x)7!
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2. ngufvasud

p(y | B,o)p(B,0)

pe | Y p(y)

o ply | B.o)p(B,0)

A o o .. . .
Wa p(y | Bo) Ae Wardtuanumuuiusiugas y (oint density function) 138

L(B,c a > ] o HEE ; = &

(E | Z) da Werduanumsazlusin (oint likelihood function) w3y (B0) s
nvdaya Y

p(B.0) Aa MSUINURINBUTIN (joint prior distribution) dwmFu (B.0)

waz pB,o | y) A9 MIUINUNMENAITIN (joint posterior) dwmsu (B,o)

o J i ﬂl =i J
2.1 MsUANUAIMERAUHBLEMIUINUAINAUTINTIUABYA NIRMTIUAY o
NNFIMUUMINaBeEduUnd (normal linear regression model) 1513z laWaATUANINAITIL

Wudwmiu p Aa LPB.o | y) uazmsuanuasnaudega (conjugate prior distribution) w3y B Aa

2 o

P(B) L ar d‘ 'I.w ] = L4 e~ ' &
LAATWIMIUINUIIMEVIRUND LENITUINUINNDUNNTIVYDUR NIWNITIUAT © U

p(B | ¥) o 1B | y)p(B)

o exp{-g(ﬁ—ﬁ)'igl(ﬁ—ﬁ)}

= N(B:Eﬁ)

s o
e Z;_; = 2[} +X'X/co?

- - ..
waz P= [EB1+X’X/0’} |:2|3, B+(X'X/02)b}
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Tosf B A8 nnwasm@denay (prior mean)

war P Ae  wnindenuudsusiusiunau (prior covariance) 284 B 39 p = A/c” 9anms

fvualy A=0c"Zp

TagunsnduaiamndsanuaaInndaumadatasmyUssnasudiiialdmsuanuasnauningu

[

doya (B ) e

=he

MES(B ) COV(B ) + bias (P ).bias (B)’

CPWX'XW'+ WABSS AW’

P . = - - =
a  bias (B) A8 NN@DIANUBULDEIYDY P

W= (A+X'X)™ _

8=p-p

Loz

oo

2.2 MIsuanuRIgRaialdnswaInuRInaui binsiudaya nasdinuda 2

mswanuasnauiilinsudayadmiu ? Wanua 52 @a

p(?) = p(Bo)p(B,)--pBp)
o e
WerzuanuaIsaziy fa
LB | v) o LB | y)p()
o exp{"—l(ﬁ—b)'X'X(B—b)}

26" -~

~ N(b,c*(X'X)™)
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2.3 NIIUINUIINBNAILHB LTNITUINUINBUTINANTIUTAYA nsailainsue o

MsuanuRIRauINEMIY (B,o) Nenil

p(B,o) = p(Blo)p(o)

o G —(p+1)—v— iexp
20'

{VS +(B i3) A(([3 B)H

W

Werguanumsaziusndmsu (B,o) deail

L(B o | Y) o o exp{ (y-XB) (Y—XB)}
20”

2 ar

@ < o = : &
l.‘i’]‘Wlf’l'l‘itl."ﬂﬂLL"Nﬂ"lﬂ'lda\'l‘i’JNLNB‘M’ﬂ'ﬁllﬁ]ﬂLLQQﬂENﬂﬂﬁ"IU'ﬁTﬂHR ﬂimluﬂ‘i’l‘l.lﬂ’] " HAINU

pB.c | y) o LB, | y)p(B,o)

5 -+ y-v=1 exp[% {vsz +(B- [E)'(A +X'X)(B- B)H
2G s o

dla B o= (A+XX)T(AB+X'X)B

vs = vs +y y+B A[} B(A+X’X)B

Lae v = n+v

ANSUINUIIMENAYAY (marginal posterior distribution) p(B | y) wilaain

P(Bl y) = le(ﬁ,c‘ y)do

0

(A N (;+p+1)/z
A +

o |1+1(B-P) 'X)(B P

IVt s

~t(v, B, 5/(3—2)] s (A+XX)™)
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2.4 m'smmummﬂﬂé’a‘hmﬁa'lﬁmsuanuwﬁaws’mﬁlaimmﬁ'aa‘ga nsdilainsua) o’

' ' =Y > = v ; .. . — 5 g L
msuanuasAsusufilinsiudayaildnaly (Conventional joint prior distribution) d1mu

(B, o) Heail

pPB|y) o —
- [e)

o

Wafduanuensazllusudmiu (B, o) fida

LBo| y) a o Cxp[_—l

20

i

- {V&E +(B-b)X'X(B- b)}

aa o s @

| "2= - ' e ST P
da VO =(y-XbY(y-Xb) a4 HavInmasdasraImsUsznumeismadenissgauas

= a i ol
v=n-(p+1) A1 seauaNnuuas

MSUANUANAIENAITIY (joint posterior distribution) §M3U (B, o) nsiilinmiud 52 Heail

pB.o| y) o LB.o| yp(p.o)

[

o o () exp[;z—{vc'yz +(B-b)'X'X(B- b)'H
26 - - -

MItnuIMeaay p(B | y) nnmsduiinda o aannn p(B,o | y) fieail

BBy o [l++2(ﬁ—b)*><'x<(ﬁ~b)
~ vE&® . - ~ =

:,—(p+1+v)/‘2

~ tv,b,[vi(v-2)BrxXX)™)

2.5 MIsuanuaIngvasialanisg
3 -1 &
uanusnauuastalwsd
NITUANUAABUUDIANNIT (Jeffereys’s
prior distribution) tJumsuanuasfaudilinsug aua
Hianil Wilnaeutd lbusuldsumeldmsulas
WINNADS (parameterization invariance) 1@&MS
wanuasnauzasWWIdlunsaimwuudady daedl

1

p(B.c) a o

sulahmsuanuasfauzssannsduiioy
numsuanuasnauflinsudeyaildmld (Con-
ventional noninformative prior) Tunsailainsud a?

oy ar 1 ar

wazmsuanuanauyesanWsdsidludadrunue
Aen (pB,o)a Armeh) lunsdifinsiver o
.J P :o @ 5 oMo v an o
Funliaununumsuanuasnaufilinnudayanly

mvlunsdinsivar o @alumsuanuaIMenas
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UWHUNITNAaRT
1. denumseiena g Ranw deeil
1.1 2WIAMBENMNY 10 30 50
waz 100
1.2 naushatheussanuamaedau
duaindszensiiinisuanuasund  Fedidn
WwasuhiY 0 warduisauumnasguhiiy 0.1
0.3 0.5 0.7 waz 0.9
1.3 daulsdaszilumasidadun
nnUsznnsiiimsuanuanlndissdmani 1
wazdudeeuminasyueniv 0.1 0.15 0.2
0.25 0.3 0.5 0.7 uas 0.9 tuda wWadiudve
Fulszansanuulsiuyasulsdassoniu 109
159 209% 25% 309% 509 T09% Llaz 90%
MUEIAU
1.4 fmvuaddulszanamsonoss
Tughuuu da B, iy 0.5 uaz B, MU 0.5
1.5 Y8 1 98 3 uazlp 4 159zle
NngumagrasmulsmuinsuanuIUng Fail
AmasINiY 1 wazdudisausnassuehiu 0.1
0.3 0.5 0.7 uaz 0.9
2. s Z fmanzan
dasndnasiau (prior mean) YAMS
wnunRauimnudayaiinadamsanauudiiioly
MsuInuRIRIna  deiugidedeimuadily
wn3ndanuudsusiusiunay (prior covariance
matrix) Tifludasiile 1 wasimuaeusinniasd
aundsnauliiuisdfusasmindmnasyu was
WMsme Z Rumnzaufivinauemiseany
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(aaumaIFawaIiIUsnuEsEaNEMsonna
ﬁ'w?ﬁmétﬁ:a'lﬁm'smemriauﬁmmﬁ'agaﬁd1
gagauhidululd wddiddnihdniaisan
ﬂmﬂm‘a‘m.!ﬁ‘lé’qamﬁm’i'ﬁﬁﬁqamﬁaﬂqm Tasa
z #iimdageivasilidmdsdauteiiaenn
Adudszandmsanass Feardinalidmananu
ﬂmmﬂﬁ'ﬂuﬁwé’qamﬁmgﬁu

Fohagmssudaiiumsmelszana
wdidsldmsuanuaseuiinnudayadilidiigaud
Wuldld uddnhddszanumdasnisegauas
ﬁ";ﬂ'izmmmﬁtﬂa'l,ﬁnmmnLmﬁau"?'ilﬁmmﬁaga

3. FRAnAN AR UAAIEDA

M MOMMRAANANAAEBUMEIEDY
(Mean Square of Error : MSE) wasaszanm
FulszAndsmsnanasyaudazda lagnssing) 500
aSaluudazanunsalouuHuMINAane waa
fAnammasyrnananNAIALAAa I 1a8a
(Average of Mean Square of Error : AMSE) 28468z
elasnsanalasitudresdnsiarunacie
AnasANNABALAAaUMEaIdal (DIFF) Gail

DIFF = AMSEi - AMSEmin X 100 ,i =1, 2, 3
AMSEmin
(ila AMSEi @8 AMSE 2eaudaz3s
War AMSEmin #a AMSE 2893571 1%ié AMSE

ﬁwqm
Too i=1 wined Femasaaiagge
i=2 wingiasEwudialdmsuanuas
ﬁauﬁlu‘mwﬁaya
i =3 wnedeiEEuudiiialdmsuanuas

Aaunnutaya
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1. waggUanmslFsuiisuayszanm
FuUszandnisannas dadnwinsdiiamzyes
ssmnauudildmswaniasiauiimnuteya

nsENIILAY o

@1 AMSE zaiusazisulsauendiu
devivusnassueassiulsmy uazulsunAuny
wadduduasduydszansanuulsaunasiuls
AHUATYUNAMBEN MUMAUANNEIAYINIIN
luiiae

33 NOR a:l¥lszansmwadianlesiEud
yaedulszAnianuuwlsiumasdudshasziiaen
zhun‘jﬂqLuummﬁmﬂaqﬁ’mﬂﬁmuﬁmgma:
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c X = p g
(n-p) e dpP e
Pu (p) = Z— as .1(p) e n-(n P) e np
X!
X=0

unuaasluagumsh (2) aslah

X —np
Sl @) e |
Pm -
X! c!
X=0
0 1 c c+1
o TR (n.Pm) _*_(n-Pm) + +{1‘l']’)m) (l'l']‘)m) 1 T
&ty e < =0
0! 1! e c!
1 2 ) ct+1
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e ¢c=0
) 1
I=n¥p. = 0 e P T
n
-
e c=1
g ) 1.62
1+n-p, —(n-p,) = 0 b PR T
n
<
e c=k
1 2 k k+1
(n-p,)  (n-py) (m-py) (nop)
O, LIRSS L RN, i Pm =0 (3)

1! 2! k! k!
' A et o A ' s o
msufaumsmen P daildnsgedu 1dlUsunsn MATHCAD #relumsduia ldnaudns
m

Tuensen 1

AHNA IHINNUYBUTFINOTIINUHNITUINUIILUUNIUIN
] [~ @ ¥
mmma:tﬂu‘lumiﬂamuju dum

P.d(P)z Z(nx )'PX '(l_P)n_x axy

X=0

dP, (p) n! S

a e _pc.(l_p)n c—1

dp cdn—c—1)!
wnuaasluaumsi (2) azlan

dpP,(p,,)
Pu(Pm)+Pm-——-m— = 0
dp
. X X n! 1
n n— 2 [ 4 n—e—
b3 ) TR T N TR o R
cl(n—c—1)!

X=0
of
e ¢c=0

0 n! 0 -1
1 IS iy [ S N
0!(n —1)!
n'p. _ i _ 1
1_—_ _0 T pl'n—-i
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We c=k

n'(n‘*l)'p,2“+ +n'(n*1)'(n*2)"'(n“k+1}‘l‘fﬂ_"'("_1)'("_2) = k) I‘.L.,H

NPy -
—— 0 k+1 =0 (43

14 - —+
A-r,) 20-p,)° Ka—p, " K—p,)
HANITAIUIN
AsenaNNA I INTeFeNas I nsuanulsnuutigag agudr P uieldlunis
MUIUA AOQL a5 1N 1

c n“pp, c npn, c NPy
0 1.00 13 8.82 22 17.54
1 1.62 12 9.95 23 18.35
2 2.27 13 10.37 24 19.17
3 2.95 14 11.15 25 19.99
4 3.64 15 11.93 26 20.81
5 4.35 16 12.72 27 21.63
6 5.07 17 13.52 28 22.46
7 5.80 18 14.31 29 23.49
8 6.55 19 15.12 30 24.11
9 7.30 20 15.92 31 24.95
10 8.05 21 16.73 32 25.78

NG 1 udee n-p PEnwld waldlumsénnama AoQL

ATNFNNA LW UIUYBIFENATIINUTMFUINUAILUUNINN MIMnuma P I ldaumsn 4
m

ntp. +n'(n—1)'pi1+ +n'(n—l)'(n—2)-'-(n—l»:-i-l)'p:.]7n'(n—l)'(n—2)"'(n—k)'p‘n‘1Jrl

1+
(I=py)  21a-p, ) K@a-p, ) kta—p, )

gagalumsanm
WHUMTENMBEN N=2,000, n = 50 Uaz ¢ = 2 MdnaIuvadsrasguaum (p) = 1%
- af v = P . I
Wadgnud linureudeiasawuimsuanuasuuuthzes was MsuanuaLUUIINNGal

analagldnisuanuaanuuihzag

o . .l v . v, 2.27
NANITRA 1 Aienc = 2 ld n-p =2.27 szlde p, = =00454
50

= 0.0267 = 2.67%
2000

)3

(2. 27) 2000 —50
-0.0454-| ———
X=0

AOQL =P, (p, )P, (

| e
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NNFNMSsH 4 unue n = 50 asludumsudrdnnume p_ 6l

2
50-p,, +50‘(49)'pm

_ 50-(49)-(48) - pyy

1+

(1=pn) 20-p,)°

_ 2
AOQL="P.(p. ) p,. .(N “J = Z(;“)-(o.o450)x -(1—0.0450)" % -(0.0450)-(

n X=0

=0 P, = 0.0450

3
2!i(1—p,)

2000—50
=0.0266~ 2.66%
2000

Jemsennae AOQL Hldiaua Wisuisuiue AOQL Aldnisnansw :ndsiane g

UFAIAIMITIN 2

WHUNT du Grant Duncan Bank Mitra Mongomery

MaEN (1980) (1986) (1989) (1993) (19986)
N 10,000 10,000 1,000 2,000 10,000
n 75 100 45 50 89
c 1 2 2 2 2

* AOQL 1.12% 1.40% 2.90% 2.65% 1.54%

PGt

*AOQL 1.12% 1.609% 3.04% 2.74% 1.55%

S5iaue

*@ AOQL 351du war dMmihaus auud lvihnursudenasanviimsuanuanvuihsas

@511 2 udMIHamMsAuINET AOQL meiSuSsuiisuny F5Mmihaua

dsu

Faennaumen AOQL lagldgasnlatieaua
dusedisantuaaulunisdiuimar AOQL

a o ar o g W,
UWUULAN FNANaId8A15NanIW Llaxﬂ\ﬂ“ﬂ’l

= e ' o o
AOQL ﬂgnﬁmuﬁztmumﬂﬂ “‘]ﬂn_]“uﬂ.lﬁm']uﬂi

ylunddeduuzaadenasanudeinsuanual

=20

wuulawlasalawasn Usemnm@ignsuanuas
wuuthgas wiamsuanuaauuuning e n il
Wasnd N snn g msmaanmbazdiulaai qlu
Tuununisguaradiaziisuiivualiiiuay
Fpadsiamanuimsuant sawvuthsaailasan
msmualdhenimsuanuawuuniny Q
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waluvovnulsa

UNH
1 e o 1 ..

aju {izamadinenmansi Vits sp. 1y
Wyluaad  Vitaceae anwmuzmawgnuadad
[ L ] :%' o 13
Wuldwades  annguaeddu 2 - 8 m
anvaluiduludes  Geeaauiu guluedels
vourhudluy 3 -5 % nfeuazem 10 - 16 em
Hiatne

lavluidusudala  vavlundn

panNTauenuYuIBanNEanly  navaandLded
#UsE 2 mm wadad U1 guie &
] ar (=1 " - o o r
wazsaeeny wangUlinie suanuws (Tuniy
ymezlszdas uaz asyy landuRigns. 2541)
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= ' ' 1 o
namtilaundallavauua wIaNN61 SEVY

Ed 2 _ v ' ' o ' '
auwSedney  demarauinenay  dalilvg)
fanamaed lLidisadsanumn  lidanldana
fann (guedasBuuazinausumaneasuima.
2527)

pIsAnwImaLad
uninenemaasvaneyuauladnmuenas
SdNnNau wuhlumnuesauaiu (Korhammer,
Reniero, & Mattivi. 1995) luluaju (Cornford,
Langcake, & Pryce. 1979) uaz'lunaaq'u (Jeandet,
Bessis, & Gautheron. 1991) ﬁﬂ'l‘s%:ﬂ’i‘l resveratrol
gasluana e C H O whwiinTuiana 228 Bl
fia 3,5,4’-trihydroxystilbene %'\Tﬁ 2 isomers @@
trans — 3,5,4 -trihydroxystilbene W38 trans-
resveratrol ﬁé’n‘umuﬂuwé’ﬂﬁmﬁaﬁiau
AN8BNMAY 260 °C eumwilsznau 1 uas cis
- 3,5,4’- trihydroxystilbene %38 cis-resveratrol
fisnwazlumdn avasumal 170 - 174 °C
gamwusenau 2 (Jayatilake, et al.1993)

HO\

\OH

HO

mwlsenau 1 Tassdsnaisusznau

trans — 3,5,4’ - trihydroxystilbene

HO\

-

/

HO

HO
amdsznau 2 Taseaiwasusznau

cis =3,5,4 - trihydroxystilbene

a15Us2NBY trans — resveratrol HANAIA
WD cis — resveratrol  WATIWINGAMIBEIEY
a o ]
Seddaasllatan (ultra-violet,UV) w3aiia
1a5uuasaing (light) stfinUfiFen photochemi-

N i = g p

cal isomerisation Lﬂaaulﬂl.'du cis — resveratrol
184e (Siemann & Creasy.1992) NAMIANE

WU Wrasea1sUsenau  resveratrol  UUN

P & var aa & - @ ' r
Wadimiulaivanmshiivauwiagnnadu  laihas

e

nnndiiiiFavialiiziefioy Wumsiadan
MSHULNBINITUNIU B3NS LA ULEIUNTTHA
(Judu (Langcake & Pryce.1976) uaﬂiﬂﬂ‘f:
fawuasUsznau resveratrol  TuNgBnuaneyiie
MEAUAIDEN 15U

- Pterolobium hexapetallum E]E‘J:I‘L!’wa
Caesalpinaceae (Kumar, et al. 1988 )

- Veratrum grandiflorum Elglflu’h‘lﬁf
Liliaceae wuludiuzaslu (Hanawa, Taharo, &
Mizutani.1992 )

- Polygonum cuspidatum E]gl:'l.u'NfT
Polygonaceae (Jayatilake, et al. 1993)

- Festuca argentina ag"lu’nﬁ Poaceae

(Cassabuono & Pomiilio. 1994) uazwuasusznau

B,



resveratrol Tulnfivinananaqundie  Tasmws
agndvlnfuaeiiusinaasussnay  resveratrol
wnnnhlniin waztawudni GUSwnet trans -
resveratrol AN cis — resveratrol (Pezet, Pont &
Cuenat.1994)

MsAnTIMUTIN  resveratrol Tuaulas
1#inaiia Gas Chromatography (GC) Usingimu
resveratrol lumalutasuaataduug Vitis labrusca
WANTIWUS  Vitis vinifera waswuluuSinamnn
danadaliwsaduladuiinageaiug udados
anasiilanagn uananiidawuirludand
resveratrol Wnniluiiovasuasdudndaes wu
resveratrol 50-60 [lg ‘[mﬂﬁannaa\jusimlvmﬁ'n
wWdenda 1g weawaaduUWUS Vitis vinifera 81y 3
#onw  wazwuiluilaaduani resveratrol éhn
1ug Gimi'mﬁ'mﬁaa\juam lg WU resveratrol
Tunldenuasdu 70-100 pg saiminwdenda
1g NNHBURIHABIURUE Vitis labrusca uagwy
'lmf?aa{u 3 ug Gimfwﬁmﬁaaq:uaﬂ 1g (Jeandet,
Besis & Gautheron.1991) dwiululnliilaiaszv
MUSuIo resveratrol @rginalia GC wuid
AMNINTUDETZNIN 1.98-7.13 mg/L (Goldberg,
et al. 1995) HunIngmansimaila High Per-
formance Liquid Chromatography (HPLC)
AT resveratrol Tusaaduuazlng
wuhluwasduiinnaduniu 1.21 mg dothminge
1g Tuhdsmiienududussuing 0.14 - 0.15
mmol/L uazlluasiinnuidniuszning. 16 -
6.47 mmol/L (Pezet, Pont & Cuenat.1994)
Tulniueanwy trans-resveratrol sev34 0.60-8.00
mg/L Waz cis-resveratrol 5¢¥319 0.15-2.48 mg/
1995)
m's‘?iwuﬂ%mmm'iumnthﬁuiivuagjﬁ'mmdqﬁﬂqﬂa\iu

L (Lamuela-Raventos, et al.

wasRdaa iy Swulnunlid Gvevesland
mapmuIdMhan ldimsev

ansidswdu
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MIANHIMIUATTINGIYDA resveratrol

uninmmaaslivynaassfivermsii
dunanyaniuEmIng (com oil)

lAladinasaa (cholesterol) Uas NAIAAA
(cholic acid) Lf‘;aﬂ‘m 7 'Lﬁwﬁums resveratrol
20 50 mg dathmindiny 1 ke udnsaia
USuansalodiudase (free fatty acid, FFA)
TALaELABI0aNINNG (total cholesterol, TC)
Insnawalsd (riglyceride, TG) Waawadila (phos-
pholipid, PL) high density lipoprotein — cholesterol
(HDL-ch) uaz low density lipoprotein — choles-
terol (LDL-ch) Tudsu (serum) w%auﬁgq
a59aU31m TC TG uaz FFA luduny
WgunununguaIuan Wudl resveratrol {laafu
MIMIZIUBY TC war LDL - ch lu@5u was
Jaanumsinizalzes TC uaz TG lusuzas
vunaaaala (Arichi, et al. 1982) gl idawuh
HwﬁifﬁqwéTunwsﬁugqﬂﬁﬁ%ﬂw lipid peroxidation
ﬁLﬁﬂ’wﬂﬂmi nicotinamide adenine dinucleotide phos-
phate (NADPH) i@t adenosine-5’-diphosphate
(ADP) lululaslawn (microsome) waa@uwy
(Kimura, et al.1983) #uningididasusn
resveratrol 1970 Polygonum cuspidatum
udnihludnwimaiiidanisriiey (activity)
vaudulmilaleanandiue (cyclooxygenase) L@z
laln@3iua (lipooxygenase) wWudhansiiananso
fudaaulyimasslulatiems 5-hydroxy-
6,8,11,14 — eicosatetraenoic acid (5-HETE) uaz
12-hydroxy-5,8,10-heptadecatrienoic acid (HTT)
MNEFU wazdaduSanszuIuUMIE thromboxane
B2 luiinsuiuihssmaui fa 5 - HETE y
HHT uwaz thromboxane B2 a:grwa%wﬁum
sewindianmsdnay mliiAeenudulie
domsvinuasuaziduld wasildindadan
tmedfuiiungy duie resveratrol dignd
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sefumssniauld  deeannaunsalududs
msadeansaandananle (Kimura, Okuda &
Arichi. 1985) @13 resveratrol fiugnldaina{u
ﬁqw%ﬁlumﬁﬂmﬁ’umﬁtﬁmuzﬁﬂo’fﬁv’q 3 sz Ao
S¢9% initiation J&8E promotion WAL FTYL progres-
sion wanNsasnIalliudamswanniassas
Tumsinwazdamnbuamynasss wazdud
Msifiatieean (tumorigenesis) FiamiTaas

wynaassle (Jang et al. 1997)

unasluazdatauauiuy
ajuueasWusiusanuds resveratrol
o P ' a -
wanenafuly wazdlahaguluwdadulnl @il
= -l o 1 ar -l 3
fazilaglulnidemuiu @5 resveratrol  Hnadia
MSANTLAUMTAZTNUDY
Taadinasaa wazlasndwelsdluau
289U UNAA8Y (Arichi, et al. 1982) JUEIMS
ar & o« % s o [ &£
imeshraanani@an taanulsamlale wazdaiigns
sejumsaniaulaanele (Kimura, Okuda & Arichi.
1985) m3anhiiuas (Bordeaux) Higlvszuums
wyudsuradaadiuuaziiaaiulsavilalunyudla
(Siemann & Creasy. 1992 : 49 ; citing Seigneur. et
al. Effect of the Comsumption of Alcohol, White Wine
and Red Wine on Platelet and Serum Lipids p. 215-

222) wanyniigellastumsiianzSalasnes
(Jang, et al. 1997) dwmsumaiiaitanzimuTanmn
resveratrol Wazaduuaslnl  wuhininenaans
é’alﬁ%’%tﬂﬁ:ﬁﬁﬁhﬁuaéﬁw U {94 Gas Chro-
matography (GC) uaz High Performance Liquid
Chromatography (HPLC)  #am@ila HPLC
azlvanuazainsaiilunsiesziuinnid
WAl GC UaFINTINTITIATZR LUTEAUANIH
Suduitdhinnaufeszdu ppp  lunsdlvassia
aTI930 (detector) Thanldiumaiiadanarnuh
1A38905297@ fluorescence  3@N 1NN
Lﬂ"éa\‘m‘i’lﬁﬁﬂ ultra-violet 84 50 (¥ (Pezzet, Pont
& Cuenat.1994)

nndayasie g uldhequdunaliid
Jselanann ansulszmuiiedesiulse
vieegle  asaawdSsutisunidsunn
resveratrol  IUHABIUWUTA #iianeluy
Fosaaadudeitnisearsnszidall twie
ansolddluanmalumsaaduladansudssmu
naaduvasguilaald adrlsiaindaaidan
S ansiuasataenTaIa limnzeu tiaasldin
Fenadwsiigndsautivaunaruaiudiuazalsi
mMsfnvITiensdinsurasauasld
JianeiansniUsnanias q 160

25217.

istry. 32, 2, 1994 : pp.479-483.
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