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ABSTRACT

Abstract of thesis submitted to the Graduate School Project of Mae;w University in partial

fulfillment of the requirements for the degree of Master of Science in Cooperative Economics

PRODUCTION AND MARKETING OF CERAMIC PRODUCTS OF SMALL SCALE
ENTERPRISES IN LAMPANG PROVINCE
By
WASANA CHAKKAEW

OCTOBER 2001

Chairman; Assistant Professor Jongkelnee Kerdpibule
Department / Faculty:  Department of Agricujtural Economics and Cooperatives, Faculty

of Agricultural Business

This research was conducted to study the socio-ecunomic and business
administrative factors that effect the growth and survival of small-scale ceramic enterprises in
Lampang province under current economic <risis.

The study of social factors indicated that small-scale ceramic enterprises in
Lampang province have existed as a form of household industry for almost 50 years. Their capital
investment is usually not more than 5 million baht while modern machinery and man labor are
both continually used. There is a transfer of technology from one generation to another by tfamily
ancestors. At present, both government and private sectors provide support to the cergmic
industry in Lampang since it has been able to generate income for both province and country.
Thne industry is also able to distribute income-earning capacity and reduce local unemployment.
The small-scale ceramic industry has survived during severe economic crisis due to several social
tactors, e.g. love for ceramic art by industry owners and the willingness of the younger generation
tc maintain cultural and traditional customs. Furthermore, the industry survives because of
economic and business/administrative factors such as product quality, production planning and

marketing including internal organizational management.
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On the other hand, the study of economic and business/administrative factors
showed that in terms of production, most ceramic producers were found to apply outdated
technology. Many products have similar characteristics with basically important local markets.
When factors affecting the commercial value of the product were considered, 3 popular types of
products (vases, coin banks and joss-stick pots) were studied. Results showed that woman labor
was an umportant factor that affected the conunercial value of vases while middle production
stages served as the main factor affecting the commercial value of both coin banks and joss-stick
pots.

In terms of marketing, results of the study showed that marketing structure of the
ceramic 1ndustry indicated perfect competition. Further results implied t:-t vases had the lowest
market concentration followed by coin banks and joss-stick pots. The 3 products’ market behavior
also showed prices being usually dictated by the manufacturer depending on product size, design,
quahity, consumer preferences and investment. Product competition exists among the various
manufacturers. However, moest product assemblers often obtained profit from the production
because they have regular customers, e.g. venders, department stores, community shops, etc..
Market is unstable because demand is uncerlain and irregular. Greater product demands are
particularly observed during festivals.

Regarding marketing mix, the study fcund that products were different from each
factory in terms of manufacturer’s dexterity although prices are usually set up similarly. This is a
characteristic of a perfect competition. Distribution channels are gencrally widespread white
product promotion 1s cften supported by state agencies which conduct product fairs, e.g. ceramics
fair, Red Cross fair, etc.

Based on SWOT analysis, it was found that during current economic crisis, small-
scale ceramics producers have survived mainly because manufacturers provide assistance to one
another. Furthermore, the art of making ceramics is still continually transferred frem cne
manufacturing generation to another thereby causing preducts to have their cwn particular
attributes and have increased their popularity in Lampang province. However, weaknesses lie on
investment conflicts and outdated technology. As for market opportunities, the study found that
ceramic industry is able to generate income among the lecal pecple. Having been popular for a

long time, they can be increasingly sold to international markets when continually promoted and
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supported. Market obstacles faced by the small-scale manufacturers include irregular labor supply
and market instability since these products especially provide limited benefits.

Based on the results of this study, the following points recommended.
1) Manufacturing technology should be improved to obtain higher quality products leading to
their exportation to foreign markets. 2) Invelved agencies should prowvide higher investment
support to small-scale producers to prevent them from incurring more debts and needing more
resources to guarantee for bank loans since their business is only small-scale. 3) The government
should support more product research and development in crder to improve designs to become

more modemn and diversified.
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2.3 m:ugﬁgmmﬁ%’t: (Research Hypothesis)
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AwEumsaanse 1ARIAFUANYFURUSIIAY uTIAANUATIMIHENATBUTNBUZNIS

»
17+ Homoscedasticity 18945l (John Johnston and Yack Dinardo, 1997, p.166-168)
H, O, =0, —AE o =0 {(Homoscedasticity)
H, . Heteroscedasticity
o Lt Q.u) i I3 :./ i S/ ar dw
dmiudumsulumanaaevminsoagiiilutuaoueisg Taded

L asdssiamanmsd () @635 oLS aaezdii i ldanniunais

AU (e) azdsziui B =Se’ /n
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2. J5zInaumaumsi (2) @353 OLS HayfIuIMMIAT explained sum of

a
o 1 )
squares (ESS) aziowil —ess ~ ¥’ (p — 1) dahAomsuanuaauuulaaunisang degree of
2

ar a

freedom WNAY (p-1) wagthmAid o 198 ldinfSoudouiue critical * o szdutiod1dh

o

2 4 4 = = a:;cf [T a & = ar

wenld Tastlfiaseuuagiuiad 13anuulsdsivasidinamaioulidnyme
] ¥ 1

homoscedstic 2xA89RINsUATYMT heteroscedasticity AAAFU 1H99917A15IAANTE

3
=

heteroscedasticity 351 IR A1 dNUsE AN AU 520100 14T Rias 1nadu

¥ ¥ [
duAnileyny Heteroscedasticity IumsAny1nfafl 141935 msudilaymniuaus

Tag White (1978) Taglinisilszunamanuulslsiuvesdinnunaiamdouiiansaiaoen

¥
]

Tandnafidmsdssuusidad
var(g) = 6° (xx)” (3)

#07%n15999 White (1978) asilszuiaaianuudslsiuvedlinaiaaioy

var(e ), = (X)) (Zex ) (x%)™ (4)

a ar o = =2 3 dy & —2 . 2
dmsunus lumsdonauns Tumsanmnsitizld R (asjusted RY uay

= =

) y = o = o
F-statistic iHunagilumsaadulaisifenauns ($1aa1ansedna #Sygieg uaz

a o s o i
915 Jyndnad, 2543) Tagd

o {n—1) .

R =1— (1—R") (Greene 1997, p. 400)

(n—k)
R /(k — 1)
Flk —1n—k) 3, i (Greene 1995, p. 237)
(1R ) /(n—k)
Tau# R’ =1—¢'e/yMy

n = §1U7IU observations
k = 91UIU parameters

Tamdanuuuiiandi ¥ R oz F-statistic 309 (Greene 1997, p. 400)
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o

s e d o ar = & 1 a ar e
AU VoINS TR UYan N1 THER T IRrIna 11

U

o w = 4 = 3 cj" - ar o = =
waafarn 15 lunsfnuiaseadl Gusdadusesidn Taousnooniiy 3 Waa
Qs a A @ =Y : d" p=] = = ot r n:!N
N AD WU Nsz1NOoNFY uazNsT0 Rl Fells1oas@envpananisAny1daan Tuil
1. wWandmuainaiu
d'l = as ' [ o o o‘d‘ = ar ' g/
esninndafusuaiuiuniadudindaduinivatovesdusznaunmsie
¥ ¥ »
govlunsnaaninsall ldnaaeaiianua 3 wuuiians Arefufonuyi@eududu( Linear
Model} (UUTIRDIADUANGIH (Cobb - Douglas Model) UAZLULIIRDIUNAIAY (Quadratic
Model)
1.1 Huuaaud udu(Linear Model)
g} 9 gt 1 9 ar . . 5
dunsiduasatnedu ifflymnzduasinaionwils (Multicollinearity)
o i 2 ATy 11 o W o 1 a = o o aw
iigeninm R #ldgeannimnnuduiusvesiususazdrluainuuaindanduius
(Correlation Matrix) Lwiflﬂiyﬁ"l Heteroscedasticity Lﬁﬂx‘imﬂﬁ] Breusch - Pagan chi-squared M
gan MM chi—squared critical value o1 s¥AUTrdIAgA 0.01 39 ludilymangadeiing
Y94 White 1az A 18 U5 s En 50199 Aauaaalu a151901A91UIA% 1
r oo a o = ar r'd [ =
110155z uA1dulsE AN TUe AU ITHAA N AN U LD UIF U Y

2 1

! o =] o & da ' o = - ar U [
(Linear) WU MnAaudsinnuduiustuyanimanas lufiemafioain nanfe dwailede

(Y
¥
= g '

o 1 ' ¥ « .
nmswaamalldsu aunuudendawasilvyad wandainsadowanlaadnaudioemiu
WS #0f tt-statistic) WA faulsmdians sungaazmdasa el
awsaoanudluneedd lesninmiaia « esatsiofifunldlimmniena ¢ o

9AIN09 ( t-statistic critical value) 8t s2AVTBTIAYA 0.05 waz 0.01 dualsagonisnda
W

Junaanazyan iy aseoousuldluneadd o sesdudodiAgd 0.05 waz 001 e

WO15aMADRA F (F-statistic) WU Df1ganI1A1a0AF o 9A3nga ( F-statistic critical value)

o a o W e & 1ot a - o o dw  a a
a szaudsdnh 0.01 Fwmaaidunlsdriznnaaba uduAusiualse W tazdnls
a 1 dy Y o 9 9t =Y t 2 L] c:; P =
daszmartausnetuiesmlsaw latszaa Sovaz 87 (Warsanenal RY) suiviiedn

= =1 [-%3 ¥ i ] -3 = d! 1 Ll
Uszaa Sevar 13 Wuaninavesododug 2 luldiuduwnsenivaums @gludu

YBIAAIIUAAIANADU (error term)
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MsemARani 1 mdulsAnaa lgnnnslssaaginit oLs veaufy
LuUmuF LRI
Variable Coefficient t-statistic Prob
Constant 14.0234 3992 0.0001
. 2.5959 117137 0.0000
X 0.6519 2226 0.0279
; 0.2731 0.478 0.6363
X, 0.3523 0.712 0.4779
R? = 0.8666 R’ =08622 F(4,122) = 198.07

Breusch-Pagan test = 602676

A InnsATIN
HUIUIWRA : *** Statistical significance at the 1% level, ** staiistical significance at the 5% level and

* statistical significance at the 10% level

1Rl Heteroskedasticity naz laudlinym1 Heteroskedasticity #2035 n 19180 White

1.2 BUUd1a99neuANma(Cobb - Douglas Model)

AUAITABUANAIA( Cobb — Douglas) 119au lufiflym anzsmdunss
Ha1ufus(Mutticollinearity) 1sonm B #ldqanidemuduiusvesiudsuanzdilu
ﬂ"l‘iNle?ﬂfgﬁﬁﬁuﬁuf{ (Correlation Matrix) L!.@ﬁdl‘ﬂtyﬂ1 Heteroscedasticity iﬁmﬁnﬂﬁ"l Breusch -
Pagan chi-squared TA1ZINIIM chizsquared critical value o4 szfutisd R 0.01 3a18uATam
§1nE1182035Msues White uaz 1dmdulsedniaan dwansiu a1sieninmuand 2

mnmsUszumdulszAnivosaunisnia s fuuuuroudnaia

1Y

(Cobb — Douglas) %31 NaRausiianuduiusfuyemaanta lufamafordu na1ife &

3

’ o = 1 ; dl. n' ; 1 1 o 9 r PN | z:: Jal =
yamiasemsudnmarinldounlasnniudondamadi inyamuantaimsnfaounlosuiuiy
Aromruiy WeRMSUAEA t (tstatistic) W falsyanivuasmd sy lu
amsoooniu A luneetd lewnmane « (i-statistic) AWM lANMSINNADA t W

IRINGA( tstatistic critical value) M sEAUTIEIAYH 0.05 uaz 0.01 drudwsiladonisnda

¥ .
o o o

Tuaaiaazadas g aunsovensy Idluneada w ssavdedyi 0.05 uag 0.01

WoRITHNAT F-statistic WU UAQanDaadaR o 9a7nga ( Fostatistic critical value)

'
o a o

ar s : [ & o = o o A ar ar
o szautiodAnh 0.01 Ywaasndwdidaseynarlinnuduiusiuaiul e uazauls

= P oA = s 4 3 = N 2 1 = )
B?T'i‘éimﬁW“I-‘lﬁ"ll.l’l‘iﬂGﬁU"IUG]’JLi‘lJSﬂHJLlﬂ‘ﬂ‘izlﬂiu F900Y 86 (WI19UIDIANT RY) HIUMHUADDA
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9P [~ o oo [ 4 = 1 o = 9 1 1
dsswiwiovar 14 Wusninavesotosus #lYldiwdwRnsanluaunis (@gegludu

ﬂlﬂ\i?‘ll'lﬂ’l'lllﬂﬁ'lﬂlﬂﬁﬂu (erTor term)

Cd
iy ¥

AITHAMARLINT 2 Maudseansi lda1nmsiszuua 197835 OLS vaaofiu

LU EBINIUANATH
Variable Coefficient f-statistic Prob
Constant 1.8576 147917 0.000
InX, 0.7220 119" 0.000
mX, 0.3453 1936 0.0552
InX, 0.4949 0.t41 0.8878
nX, 0.8786 2.075 0.0401
R'=0.8703 R’ =0.8661 F(4,122) = 204.74"
Breusch-Pagan test = | 1.2495"

A st
HWU0MA : *** Statistical significance at the 1% level, ** statistical significance at the 5% level and

* statistical significance at the 10% level.

1 Lﬁﬁ‘ﬂi‘g'm Heteroskedasticny Lm:i%uf#ﬂty_"rﬂ Hetrroskedasticity ﬁ’?u?%‘ms‘um White

1.3 UUD919998nN199(Quadratic Model)
= s o o = o ;
1InMs TR zEisnFunIsaanaiuluglaunis Quadratic aun1s
Freauluidamanzduasimandunls (Multcollinearity) iiaeniam R* #'ldgandim

o a o 1 a ) o o W o ]
ANNANRUTYE G SusasA Tum s 1uuas naa v FuWUS (Correlation Matrix) Ll

)

Heteroscedasticity  [U®J 1191 Breusch - Pagan chi-squared ﬁ’f’hqm’iw’l’? chi-squared critical

ar er o @ = =5 ¥ S Qs 1 Y oY % 3

value @ szaudsdingf 0.01 91AuATymainandleiBnisves White uazlanm
dulszantang dananslu msemanuIni 3

11nn1silsruiamdudseaniuetaumsHaasuanenununonfig

(Quadratic) Wu11 nasulsiinnudmiusiuyanwandaluiismniedionniu nanfe oyam

ar =y 3 a:!SJ :: q‘ 5 1 1 © 3/ 1 | ci n:ls dy b1

Tademsndamainldoulauiviudeudanai vy af wanaainsn/fowauwuiiugie

UL WERTINMIANR t (—statistic) WU AaulsyaauRuuazmINus e lumuse

pausu 18 lumeada 1eannAada t (tstatistic) AmuwInldlmdinnadat o aInge

' 3
(t-statistic critical value) W JzAUNBAIANA 0.05 1az 0.0 drualsdadomsHandunals

o a4 =

wazmdramanunge owsosouiuldlumaada a seaudsddyh 0.05 uaz 0.01 1We



108

WITWIAADA F ( F-statistic) Wud1 Teganenafia F o 9ange (Fostatistic critical value)

)
o o (=1

a ar 4 1o & Q = Qs ar o ar ar ar
u sydudedIAgn 0.01 FumaIndaulssaszadadanuduiusAus il saw uazdauls
daszmanannsaesuisslsmuldlszina Tevaz 86 (W 1sw191na1 R diufimdedn
1 =Y =Y as .:'1 .:i ] 3 a 5 = . A ] )

Vszanm fovaz 14 Wudniwaveailedudng @l ldudwnAnsanluauns (Gegludiu

YPIAIAIUAT ARG DU (error term))
WaSvufivuaumsnimuaumswu N guuuuABUAN &1 Cobb — Douglas) I

1 b 1
A1 R’ UBMIARAR( F-statisic) gafign aaluTudenaunIsfIngl? Wuaumsiesuiwda

anuFuiuFszrninyaauRunandauiuiuetumsnie

MTINIAEUINT 3 MTUUTz AT 1891nn 15U 52 0A1A 03T OLS oA

HUUIB0WNAIAY

Variable Coelficient t-statistic Prob

Constant 21.5983 2.240 0.0270
X, 14614 1.800 0.0744
X7, 0.1659 1.298 0.1969
X, 04432 0.739 0.4614
X, 0.8998 0.716 0.4754
X, 0.1055 0.007 0.9947
X 0.3836 0.041 0.9675
B 1.8966 1.837 0.0687
K, 0.5620 1371 0.1731
R =0.8703 R*=08616 F(8,118) = 99.05

Breusch-Pagan test = 68.7600

A1 1INNTRIUN
MUIBHY : *** Statistical significance at the 1% level, ** s(atistical significance at the 5% level and

* statistical significance at the 10% level.

: Lﬁﬁﬂi‘gﬁ1 Heteroskedasticity ua:"lﬁ'uﬁi]ﬂgm Heteroskedasticily #2035n15991 White
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2. Handuainszynooudy
ct:l = a o = ) at a’:.; = o 4
Lu’a\ﬁ]']ﬂNﬁﬂﬂmmﬂﬁgﬂﬂﬂﬂhﬁulﬂ{]uNaﬂﬂmcﬂﬂﬂﬁﬂﬂ‘L!LL'Wﬁﬂﬁ'IfJﬁJ@\ﬁ
3/ ' J ‘:y 8 3 Ey [y =1 a
Fjﬂigﬂﬂllﬂ'lﬁ'i'lﬁltlﬂﬂcl,uﬂ’]'ﬁ‘ﬂﬂﬁ@ﬂﬂi\?u hlﬂTlﬂﬁﬂ\iﬂiT‘ilJﬂ 3 Tmﬂam'mu ADUVUDIDD
oy . o w ° o a
WA U (Linear Model}, #1UU1803A8UANEA 1Y (Cobb-Douglas Model) 4aZHUUD18938NNIAY

(Quadratic Model)

2.1 Wuudiaoududu(Linear Model)

= 3 . b2 b3 1 3/ ar
AUMSTFUTU (Linear) 91984 liddamnnziduasiaiednls
(Multicollinearity) tH9391nM1 R’ #lagandimianuduiusvesdunlsuaazailuniss

Y o ar o F . =) & - 3 J
WATNFANFUNUT Correlation Matrix Lmll""ﬂtyﬂ’l Heteroscedasticity 11199917A1 Breusch -
Pagan chi-squared ﬁﬁ?gﬁﬂﬁm chi-squared critical value s:ﬁuﬁ'ﬂﬁwﬁqﬁ 0.01 39ldud
4 1

Jymdana1nd1v33msves white uaz 1dmduilszd@nianeg swanslu arsaninauini 4

=y Q( —_ at =
nnmslsznumdulsydnivosauniswaniuainszinosuduyy

k4

WUFY (Linear) wu1 Madmlsinnuduiuiiuyanwasde luiimnudindu nanfe 6

e

1 ar = 1 ¢=;,J ¢=; a c? 1 1 o L7 [ = o= z:': a' =5
amihiomsnanmaiiilfsunlasiuingeytannd Idyanwandatmaddouudauinin

ar =

y
G EeRnsanmafia 1 (staisic) wud1 saulsyasunuuazamdssugld
ansooensu1dlumaadd iosnnm adn ¢ (cstatsio ARNAUIRTAEINNEER « W
103007 (t-statistic critical value) o szAUTEd AR 0.05 uaz 0.01 dausunlsdodfomanda
Fuparauazirdassnumds awsnoouiuldlumeadd w szdutiediad 0.05 uaz 0.01
o5 e aBAE( F-statistic) Wy DMganNAADHAF W 9AINHA( F-statistic critical value)
w sziuivdRmi 0.00 Saananduaseasznadafinnuduiusfugiulinm uazdauls
Sesumarfiannsnesuedaulsawlddszna fevaz 71 Gosanninm R) daufindedn
Uszanu Yovaz 29 Wudninavesileiotug #ilulddudmnfinsanlumuns @egludn

YOIAINNUARIAAADY (error term)



110

AITMARYINT 4 MARYszEnFN IdennsUszuiuaidnit oLs veenszneeuduy

TR IEAG LG Eah
Yariab:e Coefficient t-statistic Prob
Constant 13.8648 3.473 0.0007
X, 2.0093 12.133 0.0000
e, 0.2783 0.053 0.9576
X, 1.0558 3.577 0.0005
X, 1.2398 1.697 0.0923
R'=0.7235 R*=0.7144 F(4,122)=79.79""

Breusch-Pagan test = 58.4515

v 9Inmisiuae
HUWLIHG - *** Statistical significance at the 1% level, ** statistical significance at the 5% level and

* statistical significance at the 10% level,

e iiyMy Heteroskedasticity itaz 1auilay Heteroskedastiosty 47935 M3¥01 White

2.2 yuuineenouUdnaIe( Cobb - Douglas Model)

aunsnouanate ( Cobt ~ Douglas) 919U Tudiilymnizduasanay
Fautls (Multicollinearity)  ifioe9ine1 R 71 I&gandnnuduiuivosiudsudazsdly
AIUUATNFAMFUIUT (Correlation Matrix) LATINM Heteroscodasticity (518991071 Breusch -
Pagan chi-squared ﬁﬁ@dﬂﬁm chi—squared critical value ™ SzﬁUﬁUﬁWﬁmuﬁ 0.01 34 Tﬁtlﬁﬂtymﬁa
1135 A58 White uaz ldidudszaniane faeasly msnamuani s

aammsﬂs:mmﬁﬁuﬂszﬁ‘nEivaqmmﬁmﬁﬂﬁﬁ;cﬁnsxﬂﬂaauﬁmmu
fAaUARAIE (Cobb — Douglas) Wui1 yaducsiinudmiutfuyamnania ludrmudoaiu

# ' 0 # '
ninfe Syanilesoniskiammiindsunlawiniudend e ldyampondalimn/Gon

«

be

Iy 1

wasiiutudhemuiu definsanmafn oatsic ) wud1 Fwdsyasuiunazaidiauss
sundalimmsosonful&lumeada iloanmiadfestatistc) Asuaalddading
q0A t 9 9AINYA ( t-statistic critical value) 1 syFufod i 0.05 uas 0.01 daudulsilady
msHantunaazAdsae ausasousyldlunieadi o sz sutfed i 0.05
ez 0.01 WeRaSaNMTDRR( Frstatistic) WU DAVGINIIAIATAF a1 JAINGA( F-statistic
critical value) o0 ssAuTTod i 0.01 Faugaandulstassyndadanuduiuiiudauls

o a ' c:. =, o by 3 = v
2NN Hﬁ:ﬁﬂ'.]iiﬂ'i@ﬁﬁmﬂaTHfTTlJ’]iﬂ@ﬁU"ﬁUG]TILLiJSﬁ]Nh],ﬂiJSgiJ’Im 7088Y 36 (W1Ta1nM
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2 1 P M o 9/ & A . o A - 1 o =Y
R drwmaednlizinm ovay 64 dluaninavosiateduq 9 luldviudundiosanluay

M3 (@oglugruvesminuamenasy (error term)

msamanuIni 5 maulszansn lannasdszuinia it OLS vesnszynosuduy

HUUADDIABUANAE

Yariable Coefficient t-statistic Prob
Constant 2.1744 18.171 0.0000
LnX, 0.6199 12.728 0.0000
LnX, 0.1047 0.190 0.8496
LaX, 0.7949 3.343 0.0011
LnX, 0.4187 0.631 0.5292
R =0.3874 R’ =03673 F(4,122) = 19.29

Breusch-Pagan test = 44.1645

w1 i
HUWIHE : *** Statistical significance at the 1% level, ** staiistical significance at the 5% level and

* statistical significance at the 10% level.

: Lﬁﬂ{]mu'h"l Heteroskedasticity un:‘lﬁur’l’ﬂtym Heleroskedasticity &35 TUD 2 White

2.3 HUUIRDENMAY (Quadratic Model)

= o & o o = o o
Mt msHaanszYneaudulugdaumsondidy
i LT Y 1o o a ! . i P ' 2
(Quadratic) auM15919Au Tudlymaizduasivaisaauys(Multicollinearity) 194310971 R
P lagaindisnnuduiuivosdudsuaazaalumsuuns ndardusiug (Correlation Matrix)
LL@iﬁﬂﬂuJ‘Vn Heteroscedasticity 119491071 Breusch - Pagan chi-squared ﬁﬁ'l?fudﬂ’jﬁh
chi-squared critical value 81 szawiivd1AnM 0.01 19 18uATymidana12918350 399 White

uaz lemdudszansaieg dwanalu aisananuIni 6

T o o :\“‘ =Y ar o =Y

vinnsdsznamdulssanfvesaumandaimanszynooudunuy
unf189 (Quadratic) WU NG sHanuFuRusfuyameandaluirma@odiu nafe o1

H o = 1 J d' ql cg 1 1 o ¥ 1 il 4:; a' 4:;
milasomssiamaindouulaaidndoudiraiinyafiwandalnsn/aouudasiiniu

Latl

i
¥ g ] =y 1 o R t ar 1 a [ o 1
Mmuruiy Wennsanmiadfti-statstic) WU AusyanunuLazMIwsNYgld

v
YA 1 e

arusopousulalumeagdd e naIaaAt-statistic) AU AN I INIED A o

ot =1

3AINNR ( t-statistic critical value) o szAUHEHIAYH 0.05 1ay 0.01 I silatonisuan

a



112

o @

Junmuayidus sy mnsosensyldlumanda w syduiTudfngi 005 waz 0.01
iofn WA ABAE( F-statistic) WU DganImadnF a 9a3nga( E-statistic critical valuc)
u seRufoiiAd 001 Fuuaasndudstassnndiiinnuduiusfudusan wazdauls
Srszmariimunsaeiuiesualsa §uszina Yevaz 71 (Rosanan &) daufimdedn
Uszinm Javaz 29 Wudninavesiiodug 4l iudwiRosaniueums Gogludau

YPIAIAVATIAAADU (error term))

MTMANKUINT 6 dulszanin lannmsszuiuniaio3s OLS vaanszneaudu

HUVIIBDIWNMET

Variahle Coefficient t-statistic Prob

Constant 30.4920 2918 0.0042
X, 0.8955 1.287 0.2006
X 0.1980 1.244 0.2161
X, 0.3551 0.246 0.8061
X7, 0.2632 0.488 0.6267
X, 1.6672 1582 0.1164
bl 0.3141 0.692 0.4904
X, 0.2513 0.013 0.9897
X7, 0.6996 0.512 0.6096
R’ =0.7296 R’ =07113 F(8,118)=39.80""

Breusch-Pagan test = 94.1 5547

SRR ST AT RV
HUWIWA : *** Slatistical significance at the 1% level, ** statistical significance at the 5% level and

* gtatistical significance at the 10% level.

- ifiaflay M Heteroskedasiicity waz 1&uAieym1 Heteroskedasticily 203113404 White

. ¥
donfS ey auaisiseuaunsnugUuuuFudu( Linear) s R uass1ada F
d‘ al 3 as 1 = ‘:i = ar ar I v
(F-statistic) gafige darfufudonaumsandn HuanmsfioTuisfennuduiussrin

yarununandansznaanduiuiitonisnea
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A ar ¢
3. WandmnnIzolagil

= ar 1

iesnnrdasuainszagliilundafusiisdamuunsuarovesfisznoums
sweulunismaneinian Idvanssmimua 3 Tusadaofufouuuiiaoadudul Linear
Model),LLVIBDIADUANGIE (Cobb - Douglas ModeDUnsluUT1aD0NM1839(Quadratic
Model)
3.1 WvaeaF uFu(Linear Model)
FUMSIFUTY (Linear) 11380 Tilflyvinnzidunsimatoduls
(Multicollinearity) p401nf1 R* §ldgendiannuduiusvesdaudsunazdaluss
LNW?ﬂ%ﬁﬁﬁuﬁuﬁ) {Correlation Matrix) uﬁiflﬂiy‘m Heteroscedasticity Lﬁmmﬂﬁ? Breusch -
Fagan chi-squared flﬁ?gﬁm’hﬁ? chi—squared critical value ‘izﬁuﬁﬂfﬂﬁﬂu}ﬁ 0.01 F9'ldud
Nymdandndu3in1sves Whitewas Idmdud sedniaeg damaaly msnanasuand 7
mnmsdsznamdudsednivesaunsaiasusinszoragduuuie

9 !

. 1 [ = o W g 1 = = o !
(U (Linear) W11 nad s tanuduRusiuyannanaa lufiemiufg iy nanfie Ayam

y

Fa
=

ﬂ%%’amwﬁﬁmfi1§Lﬂ§Uuu,ﬂmLﬁuﬁuéanﬁwaﬁﬂﬁyaﬁmaN%‘ﬂﬁm—nﬂ%{auuﬂauﬁmuma
FURY oA IERR (estatistic) WU ﬁ’mﬂﬁiﬁwLmqmwﬂjaua:gam,ﬁw"{,ﬁamwn
pousvldlumaada ilssnaadar (statistic) Asnaldlmdinhanar 9IN09
(1-statistic critical value) ® seduloddayR 0.05 uas 0.01 o silaSomsnandunans
wazArdraussnne musaeniu1dlumeada o sedy duddf 0.05 say 0.01 e
WO1SAADAR( F-statistic) WU DA1ZanTIAadaF a 9aInge( F-statistic critical value) o

¢
o o o s =4

szduivdiAgf 001 Fawaaendunlsdasznndilianuduiusiududsay wazaauds
Saszmatimnnsoetuedmsaldssina Sovay 47 (Ro1senona RY) daufimaodn
Yszuar $ovae 53 lusnEnavesiledvdug Aluidindwdasenluauns @wegludiu

UDIAAIILATIAATDU (ercor term)
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AITImARNINY 7 MaulssEnEA Ja01nn15U s uua18193% OLS voanse o195l

UuU B UTUTY
Variable Coefficient t-statistic Prob
Constant 19.3823 4.453 0.0000
X, 1.0430 1.698 0.0921
X, 0.4519 0.956 0.3392
X, 39957 2.465 0.0151
X, 0.4302 0.495 06216
R'=0.4873 R’ 04705 F(4,122) = 28.99

Breusch-Paé,an test = 487.3360

A7 INMIA I
HUMYLH R : *** Statistical significance at the 1% level, ** statistical significance at the 5% level and

* statistical significance at the [0% levcl.

; Lﬁﬂ{]ﬂgﬁ'l Heteroskedasticiy lLa:LlﬁllﬁﬂmH1 Heteroskedasticity #6315 109 White

3.2 UUU41299NBUANAIA(Cobb - Douglas Model)

AUNITADUANAIA( Cobb - Douglas) 9191 luidaminnzidussavats
ar ;. . . d's 1 2 ~ q 1 1 as (Y] o ar 1 ar
Al (Multicollinearity) 1Hos10f1 R® Aldganiimnuduiusvesiususazdalu

=) o ar a L4 =] 4 ’
AT NNATAFAUTUAUT  (Correlation Matrix) UANUQH Heteroscedasticity iHaannm
Breusch - Pagan chi-squared ﬁﬁiq\iﬂ’jTﬁT chi-squared cntical value azﬁuﬁ’ﬂﬁﬁqﬁ 0.01
< vy ¥ o Y aa i Y oa a o
v laundaymifana1id1e95n1svee White uaz lamaudseandangg  a1319mAHuINg 8
1 ar a = o o

InMsUssuumdulss ansrosoumsndadauainszaegluuuney
ar ’ o el @ o o 1 = 5 = o
ANSIA (Cobb — Douglas) WU Nadwlsinnuduiusiuyadinanan Tuiamufeam

by 1

nafie diyasiademskasmariidouulaanuiudoud wailtyanwardainisdou

o

¥
s Y 1

wlasiiviudnmuiu definganm wstatistic WU SaudsyasuRaza I Ul
aunsaeeufuldlunsaia ilpwinmata t (esatistio) Asmanlafimdniada o
U YAINGA(t-statistic critical value) & sednTod i 0.05 uas 0.01 daudaulsJedomandn
sﬁv'uﬂammwﬁ%’mssamuwaja aunsaveniuldlunadn o sedy  dloddd 0.05 as
0.01 WoRIMIPARAR( F-statistic) WU H1ganNIMaSAF 2 9adnga(F-statistic critical
value) 1 szAUTIARRT 0.01 Furashdudsasznndaie nuduiussudusam uaz

Y 1
Fulsdasumarigiuisaesuredaulsan lddszuim Savaz 65 (Wa1su191nA1 R dud
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= 9 @ e a ar y :i 1 o = 5 r
maodnilszina fovaz 35 Hudninavesiledoduq #ld1Mindwwesenluaunts @aoy

U INUDIR IR NAAIPLARDY (error term)

o 1 ¥

mnemanuntl 8 Mdulsdnsn 1dainnisilizninaidieds LS vesnseatapl

HyYiaInoUana e
Variable Coefficient t-statistic Prob
Constant 2.5329 7.275 0.0000
LnX, 0.4797 2.930 0.0041
LnX, 0.1148 Bog's 0.2192
LnX, 03463 269 0.2069
LoX, 04612 1.657 0.1001
R’ =0.6523 R7=0.6524 F(4,122) = 57.24"

Breusch-Pagan test = 245.7057

SITRER RUT LR RMETA
HUNINE : *** Statistical significance at the 1% level, ** statistical signilicance at the 5% level and

* statistical significance at the 10% level.

3 lﬁﬂf][‘gﬁ] Heicroskedaslicity uaz'lﬁ‘uﬁi"]ngm Heteroskedasncilyﬁ")u’?gmi‘UEN White

3.3 HUUaeseniay(Quadratic Model)
= o o & o _
InnsIAssiangunisHaansyoesliusdaunisoniids
. I = 9 o " E . P ' 2
Quadratic aun1s919AY Ty vnnzduasinaivanals(Multicollinearity) 11193910f1 R
— 1 1 Qs s ar 1 as a o a a o . .
#ldgenimanuduiusveadautlsurazaluasuuas nganduWus (Corelation Matrix)
LLﬁfJ‘ﬂEUvNW Heteroscedasticity 11199910A1 Breusch - Pagan chi-squared ﬁthaﬂ'h?h
chi—squared critical value %1 szduiodwaf 0.01 TalauAtymdaindndedTnisves White
= -QU,| o dl
nazldmduilsedniaiag dueaalu asemanuani 9
Voo a & = ar o

nnmsidszuamdulssansvesaunisnaaduaninsyo19gluyuon

o o \ o =1 w ow d e [ o = P=3 a 1 P=3 2
A184 (Quadratic) WU NnsiawlsiarwduRusAvyan waraa luiem ReIR naRD D1YA
1 ar - 1 ; a ql dy 1 1 o 8 1 =] dl. < ;
ftladoniswaamariin feuulaunuudendmaim yannanaainisldouul aawuiu
Froufu BeRITRNEIAER t (t-statistic) WU Awlsyasnunusazmdssaungely

o aa ¥ 1 o . . ci ] a1 <; 1 aa
rsovousuldlunadd Wesnnmaia ¢ (estatistic) Afwanladadiniimda

ar

2 AINGA (t-statistic critical value )& szAWTTIFRYRA 0.0 uaz 0.01 dudunlsieioms
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v
ar =i

wEatuna Az i s muisooaniuldlunanae u sz Hod 1A 0.05
1oz 001 HoRDIANFIAAR( F-statistic) Wy TeganimaiaF s 90309a( F-statistic
critical value) o4 sedutiod g 0.01 Fausraeidaudsdassnnaaianudusiusfusuds
)
A uardwdsdasumarimnsnatuisaiudimuldlizana fevar 82 Harsainng
RY dufimesndszuim Yevar 18 Wudninavesiladodu q #lduudumosanly
AU (F04 A IHUDIMATIURR AARDY (error term)
Lﬁ@iﬂ?amﬁﬂuaumsﬁmmﬁmmswmiw;ﬂuuwﬂﬁﬁa( Quadratic) HA1 R® uaz
Fostatistic qaiiqn seiusadenaunsdana1n uaumsiesuneiinaudiugszniia

AunuHanaanseosliuetonisnae

A1s1IMAEUInT 9 Mduilszdnih lasinnadszanumidieas oLs vaenszolagy

HUUIa09UNAI84

Variable Coeflicient t-statistie Prob

Constant 12.0059 2.379 0.0190
X, 41613 13.294 0.0000
X 03647 13.367 0.0000
X, 0.3851 0.619 0.5373
). 0.6813 0.712 0.4779
X, 2.136 1.554 0.1229
g 0.1162 0.836 0.4051
g, 1.1437 2.389 0.0185
X, 0.1111 2.459 0.0154
R’ =0.8349 R’ =08237 7 F(8,118) = 74.16

Breusch-Pagan test = | 17302

At PInmsuw
HUIWIHE) : *** Statistical significance at the 1% level, ** statistical significance at the 5% levei and

* statistical significance at the [0% fevel.

- - ¥ Cadd
c1fmilam Hereroskedasticily uﬂ:‘]ﬂy!,lﬁﬂﬂujm Heteroskedasticity 37075017903 White
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MF1LNEHINT 10 TIUIUUTIN LA TEANUTINUVDITIAVUIAER

JERERIT AL sgﬁﬁﬁ’aa AN ALY 37U
Tunsavnt Tunythudeanu SIRUARY  (A%)
330 2 2 5 - 9
A9 2 - 4 - 6
ot 3 ] - 2 6
114 2 2 2 - 6
ALY 1 - 5 - 6
B 2 2 3 . 7
113811 2 2 2 1 g
ST AL ERET g d 6 - 8
FINADNITY 2 ! 2 - 3
ulni - - 6 3 9
AUV - - 5 : s
IAYEITAT 2 1 L 3 3 7
LATIAA LN ' - 6 2 g
AUTIL WD 2 g 3 4 9
NTINUFTIUA 4 - 4 - 8
i 3 - 4 - 7
Tnoiiag 2 - 4 i 6
Tnoers - 2 7 - 9
IneonTasiin 1 - - 8 9
Tnoesringie 2 - 6 ; 8
TOER IS GEATTE ERIYS 2 - 4 - 6
TREEAY 2 - 2 - 4
P11A - - 3 - 3
Hunden 2 - 6 2 10
Useaugues e 2 1 7 - 10
WINH - - 2 - 2

WIUST DY ] - 1 4 6
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T59971u

ISR CIYERLY

AN AUIIY 39U
Tunseunss Tumadiufion i pInHLTEY (A1)
Wb 2 - 2 - 4
Vidn2 - | 6 2 9
WonaN 2 1 8 . 3
WIIWE 2 - 4 - 6
WA T T10A 2 - 6 - 8
19A8 - 1 6 ; 7
BB 2 2 : ' 4
SN - - 6 4 10
Tsnvieviud 1 1 2 { 4
qaLay 2 1 4 - 7
Gty 2 - - : 2
AR 1 5 - ; 6
AN 3 - ; 5 8
1819008 3 - - - 3
CERTIERVIRK 3 - - - 3
A37550 4 - 2 - 6
73 1 BATY 2 - 7 - 9
RN MC SRR 2 - 2 2 6
a.ainh I - 5 - 6
auysolinsounfoy ] : 7 . 8
AUNT 3 - 4 ; 7
AT 1IN - - 5 4 9
REMIRERIT, - 1 6 - 7
WeIAwg 3 - - - 3
Frun - - 5 2 7
guura 2 - - 5 7
1 - 6 - 7

FIND
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AISIIAINEUINT 10 (5D)

T59914 auny e CIPRRLY AU 573
Tunsounss Tuvsfhuifieniu oniuiio

Tanauasian 2 - 4 - 6
WA IG N TR 1 2 7 - 10
i 3 . - 3 6
AU TR 3 2 - - 5
cruyseiinseaation 2 - 6 - 8
ek - - 7 - 7
AINRYI AT k - 8 - 8
ANT L5 1A - - 5 4 9
WAID YAy INA - - 7 - 7
LEr AT S 1R ] l 5 - 7
LB %Y 2 - J - 9
Lerd Tows ] - 2 4 7
LN - - 3 6 9
21530 1 - 3 " 4
LOVBLIS 109 2 d = 2 5 7
OE & 1y 1Ua - - 3 4 7
HOUT LBUR B8 - - 5 - 5

AuRaY 1.55 0.79 4.03 1.26 7.63
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FNSIMARUING 11 T1U IS 1HUENAIN TEANUT HIHUDIFINIVUIANG T

JERRRY] AuOY  anAfies AN AUNY LT
lunsauns Tunafinwdednu 2InTuTio (A1)
AGBIATY - - 1 1 12
nIayaed - - 11 3 14
TIRTPE SR AT 2 1 5 ) 10
ARAIYTIA - 3 9 4 16
SELIGE - 3 9 - 12
w5ty Ine - - 12 - 12
RERaLT - 3 8 2 13
Tunsinsy - : 10 - 10
Funsua 3 : 4 6 15
T ol 3 : 7 6 15
115515 3 l 6 ! 10
15 A = ! 4 10 14
[ 51Aas 1A L - 13 2 15
ANNLIHALND - - 10 - 10
drerunindail . : 14 3 17
fIvMWRT g 2 4 10 - 16
N3INA L - 7 8 15
149149, 3 : 10 - 13
Aerunawys1in 2 5 O 10
FULAAN - -- 9 3 12
F15HWEErs13n 2 | 10 6 19
WILLWIAT DURS B URIAT . . 5 5 10
WYY AT HATIN 3 ~ 9 - 12
0 2 2 4 5 13
doafunseundaudum 4 . 7 5 16
TINUYSIUA - : 11 2 13

IR | 2 2 9 - 13




MITINMARY N 11 (7D)

12}

T53971

=

WIRN WD

AUITU AU AU FREY
Tunsounia Tumginden i NnRUREY (A1)
TINTUA 2 - - 8 6 14
TN BT 1A l - 7 4 12
Tsavitius 2 - : 10 12
T A AALTURARFTIND 2 ] 4 6 1
R R RC Rt 2 2 6 1 11
AnRINg 2 2 9 2 15
d11haguiaa - 4 ! 7 12
a1efaluns 3 15 s 18
d1lvgamvnisy 4 7 6 17
Fyad - 13 - 13
IFIUDTWY ) 2 5 4 1
1T 2 2 2 7 - 1
Aaaiuu 2 6 5 13
AT AT N 2 3 i - 12
w3 aed s iin 3 2 7 6 13
GEAL : ; 16 - 16
Fuw 2 - 6 2 10
A5 duAarTin 1 - 6 5 12
HEADT oY 3 - - 8 11
LErsieu 1 | 3 11 15
waagas A 2 4 - 8 14
IHI Uy ForT 1A - - 9 6 15
01y TR 1 | - 5 6 12
BunsuYIIA 3 - 8 - 1
0 A L5 1 - 5 6 12
DT 1A 1 TI0A 2 - 7 2 11
1DE.A.A. - 3 12 5 20
funde 112 0.85 8.00 144 13.41
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