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ABSTRACT

Abstract of thesis submitted to the Graduate School of Maejo University in partial
fulfillment of the requirements for the degree of Master of Science in Agricultural

Economics

PRODUCTIVITY EFFICIENCY OF INPUT USES IN MAJOR AND
SECOND RICE PRODUCTION OF THAILAND
By
SUCHADA KOTCHAREAK
May 2000

Chariman: Assistant Professor Dr.Varaporn Punyawadee
Department/Faculty: Department of Agricultural Economics and Cooperatives,

Faculty of Agricultural Business

The objectives of this research were to study 1) the production
function of the major rice and the second rice of Thailand ; and 2) productivity
efficiency of input use for the major rice and second rice production of Thailand.
Secondary data during the years 1972 - 1996 were used in the multiple regression
analysis by means of the SPSS for Windows. |

The results of the production function of the major rice indicated that
the semi-log form production function model could explain the relationship between
yield quantity and production inputs of the major rice better than the linear form
equation and double-log form equation. The production inputs i.e harvested area
(Hm), labour (Lm) and mean annual rainfall (Rm) could significantly explain the
changes in the yield quantity at the 95% confident level. The most important factor

was labour followed by harvested area and mean annual rainfall.



(6)

The study of technical efficiency of the major rice showed that an
increase in harvested area (Hm) by one rai increased the major rice output by
138.23 kilograms; an increase in labour (Lm) by one man increased the major rice
output by 691.15 kilograms; and an increase in mean annual rainfall (Rm) by one
m.m. increased the major rice output by 2,488.17 tons.

The study of the economic efficiency analysis revealed the ratios of
marginal value product (MVP) of major rice to the unit prices of harvested area and
labour were 2.7433 and 1.6593, respectively. This indicated inefficient use of these
two inputs in major rice production. At the existing price structure, farmers would
receive more profits by the increase use of harvested area and labour .

The results of the production function of the second rice indicated
that the semi-log form production function model could explain the relationship
between vyield quantity and production inputs of the second rice better than the
linear and double-log form equation. The production inputs i.e. harvested area (Hs)
and labour (Ls) could significantly explain the changes in the yield quantity at the
99% confident level. The most important factor in explaning yield variation was
harvested area .

The study of the technical efficiency of the second rice showed that
an increase in harvested area (Hs) by one rai increased the second rice output by
521.37 kilograms; and an increase in labour of agriculture (Ls) by one man increased
the second rice output by 115.86 kilograms.

The study of the economic efficiency analysis revealed the ratios of
marginal value product (MVP) of the second rice to harvested area and labour were
10.4601 and 2.1646, respectively. This indicated inefficient use of these production

factors, i.e. lower than the optimal level.
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(Objectives of the Study)
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(REVIEW OF RELATED LITERATURE)
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(Conceptual Framework of the Study)
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(Research Hypothesis)
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(RESEARCH METHODOLOGY)
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(Data Collection)
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(Analysis of Data)
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2. MIAONATITIN (quantitative analysis) dumsiengimana
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21 mAeneiEumde  leanenudusuastiaiumsnaadisl
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(multiple regression analysis) ém%uﬂa@ﬁ"ﬁumsw§mﬁ1*ﬂunwsﬁnwwawu13mu%au‘lﬁaqﬁlugﬂ
wndaasldsaian

Ym = ( Am, Hm, Lm, Fm, Rm)

° £ 7
s

a & (v o«
Ym = WaREeawt (W)
Am = fuiwzlgndrwd (uls)
Hm = wuwifuifendnuwi tiuls)
Lm = WSSOUMONEaT (Wiew)
Fm = fuednlFudnu @)

i

Rm USanounhituadesal) (@adwes)

Ys = f (As, Hs, Ls, Fs, Rs)

Amua

Ys = wawdadmwuSe (Wudiu)

As = v‘ﬁuﬁwwﬁqnﬁ”mmﬂ%u (iels)
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quadratic UAYANM translog We W I eaefidfigedmiumsdnmiueded laoldss

MIlsznumuLLMSisamoafige (Ordinary Least Squares :OLS)
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me Wiofiign (13) watifiudien (19) HANEA (61) warAawaLaals (nn)

2537/38  2538/39  2539/40  2537/38  2538/39  2539/40  2637/38  2538/39  2539/40 2537/38 2538/39 2539/40

arioanieamile 31,040,327 32024711 31688587 28,543,360 29,972,252 28,480,920 B8,009659 8435539 7,977,991 281 281 280
wila 12,626,986 12,772,740 12,863,685 11,217,283 10,117,239 11,198815 4975721 4,586,988 4,869,251 444 453 435
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swﬁ'\aﬂszmﬂ 56,373,172 57,406,991 57,291,083 51844417 51,048,191 51576464 18,160,715 17,728617 17,781,883 350 347 345

fian: dulnaieawgnamsinees, 2641 (9)

mewfi s afiwzgn Wielitufien wendeuazandnwisselsidunemerasding$ Smawnzlgn 2638 - 2540

me wiaflgn (13) wotifiuien (13) WAKAE (1) nanAnALAals (nn)

2538 2539 2540 2538 2539 2540 2538 2539 2540 2538 2539 2540
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wila 968,201 1,743,644 2,074,991 947,523 1,727,095 2,036,958 666,827 1,270,301 1,474,665 704 736 724
Naw 3,045489 3,752,438 3,782,316 3,020,824 3,735401 3,746,157 2,166,704 2,819,655 2,803,744 717 755 748
4t 129,923 115,572 177,895 124,830 115,629 168,952 48,748 45,425 81,619 391 393 483

5’33J1§l;\n_|53u’|ﬂ 4,306,509 5,948,551 6,439,136 4,253,306 5,910,357 6,345,726 2,952,537 4,289,403 4,552,295 694 726 717
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Alansy /ou @mudan) aeasan 144 Alansy / au @mas) Wl 2525 Ussnmderay
A‘ a d‘ o ng o 1!} dl AIn I
WasINEMWIesHgNanuensenmu - Wsennsdaundadiuinunsusine laaaa
al ¥ o a a dl A' 24’ t [ Al o
msvslnadatasiulluiinrewnsrieauistu  agalsfiomu maingas auLsynns
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(N5 6 )

ot 6 4 - tiyddueadnlne Tmee we. - a.a) T12638/39 - 2539/40

t 1 v v A
WL A ueuIILaaN

BT 1l 1l
2538/39 2539/40
aumu 22.970 24.204
NAHAS 22015 22.322
Tt 17.729 17.782
a3 4.286 4550
ananaudl 0.955 1.872
aulaee 12,684 12,699
Tslnat 10.004 10.111
Mvimiug 0.980 0.988
¥lufaniiu 9 . 1.600 1.600
imeaaaiiadseanuaufiudiuaion 10.386 11.505
900N (Wb, - .6.) 8.514 7.886
(Aendusaengnaans) (5.619) (5.205)
3aen 61,733 57,901
aaantaed 1.872 3.619
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TaganndTinauatifuvend
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ffnumwmsasaangend

MmN 7 PSinoiwasyaemisaaandnol] 2531 -2540

3 30 (Wudin) yaA (fuL)
2531 5,089.4 64,676.4
2532 6,140.3 45,462.3
2533 40171 27,769.5
2534 4,333.1 30,516.3
25635 5,151.56 36,213.8

2536 4,989.2 32,968.6




M5 7 (da)

1 Yo (Wudiw) yaf ()
2537 4,858.6 39,187.3
2538 6,198.0 48,626.8
2539 5,460.2 50,734.8
2540 5,667.6 65,064.4
Samiadaray 1.506 6.179

flan - dnwimuieswgiamaneas dninowenigiamaineas , 2541 (a).
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MTef 8 LRsnnuazaaemsasaankdaitriaind vl 2531 -2540

1 R yaen

(WuGiw) (S mu )

2531 91,011 1,160.90
2532 94,672 1,366.74
2633 103,832 1,494 57
2634 124,100 1,745.76
2535 147816 2,167.37
2536 148,041 2,636.56
2637 174,085 3,154.29
2538 143,679 2,786.29
25639 143,504 3,304.05
2540 136,076 3,719.84
Samuisdarat 5.674 14.086

a 1% fl:—i [ [ S |- 7 [ [ P [ 7K d. 1
VINEING : NaNAA N0 o uwilsthndm uthdhwiien @umedien austinsey ulux

i éwﬁnﬁﬁmﬂs&:@ﬁamﬁmﬁm ﬁwﬁmmmﬂfjﬁanﬁmws , 2541 (@).
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(RESULTS AND DISCUSSION)

Aav dl a € a o 17 (Y3 a [ [ (v

MIReGSes Mslenwilstdnsmwns Fhiumsndadwilasdmuwns
Yaarlsune g ﬁimqﬂsxﬂaﬁ Radnmladdunsnanuassyansmwms Mtfadunsnae
¥ 7 v e a al a € ° av
Frwtluazdmuaalsameineg T@Jl.‘n'nauuanmaqu‘lunmmﬁmmmwLﬂuawanmaa
uLu 2 fausaiiae

gaufl 1 NElenuiRetunsHae waslseavsnmms thadunsnaa
i

aufl 2 mlensiRedTumsnae waslseavsnwms gt dumsnae

NS

aaufl 1 mslanoiliddunsuin wastssaninwns idthdenmsniadtaud
1. msineiisddumsniagiaul
a [ [ XY) a v Pt v €
memsisdiumskaatnuwtiassemelne umamenudamius
swhanardaiwdfuihionmsndefimeiasiidnowasonasdedwtl  loun wud
wislgn  wuidiufen  doeddldluioed  ussumansasuanBanoshrhuadusall
q Y3 ng L. a ] ° v e a
FelumsussnmendulseAntrashusBassene 9 anuuudaes  smsiiensigluy
AuMI IWEnEOIEEN 9 Ao @NNSULLEUAS (inear form) &NMSUULRBNG (double - log
d! & b ) 1 o L
form)  UALENMIWLLNRAN (semi - log form) laeltmalssnmenuuumdsaatioy
ﬁq@ (Ordinary Least Squares : OLS) laumsdiadansiuisuuy Stepwise regression
deRemonssvivanms 3 pluwdhediu  leeRasonanuanismesey
[ ¢§d L3 [J L c:du o aa 1 .{ L
duilseRvpainsadu Wasdwaushulsnaiuddgmeatia milseanonasindula

L lg L2 dl L2 1
(coefficent, of determination ‘RY) edsvAvismsdiaaulafiUbuen (adjusted coefficient

of determination : R°) @uaasiu-9ad (Durbin - Watson Test : D.W.) uazeenu

d' ] A & . a
AMAAREWNATTM (Standard  error) UGN ANNBULLNNGEN  (semi - log form) &
emmanzafige  laethiunswdeiifiviwadenanaadowtivaslneissnaushy Aufiiu

e wsnumansas uasBinoshdualy  dunammedausaudsufinalgn uae
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Wanowluedl  wuhbifivwalunsebinemsufouuamamandaduniiochaiiiuddy
Aaa [ a o 4 . . . ! g
masfifsvsuenadasiv 95%  Fawgaradhuwnetigvn multicollinearity sswisduLls

danamniusulsiisseau o fiagfluanms
TumsdmiRananmfimancaniigaifioatineranaednutivasineg - wanan
o v v v 2/ v v (7 | 9 2/
Ievhmamesssguiuenudiiusln 3 Smsacihoduudy  faldmanaslirunsluguuy
quadratic U8¢ translog M8 WaNTWRBUWELNNghEunMaisRandde M
fign amuaudunluaansi 51 wazmTeA 9 daumemsliensianms ugiduns Jane

quadratic Wa¥ translog  AWSLIINTUFOSIWITRMARWIN 9 (NTNMARUWINT 1 - 4)

In Ym = 7.844 + 0.000001Hm** + 0.00005Lm** + 0.00017Rm* .(6.1)
(0.195)  (0.000) (0.000) (0.000)

multiple R = 0.936

R square = 0.876

adjusted R square = 0.858

standard error = 0.049

F - Statistics = 49.504

signif F = 0.000

Durbin - Watson = 2.523

n (sample size) = 25

miwady  veneda MANUANAARAUNGITU (standard  error)

b vianeda ﬁﬁﬂéwﬁmmqaﬁaﬁsxé’ummL%aﬁﬁaﬂaz 99

g el ﬁﬁﬂéﬁﬁmmaaﬁaﬁszﬁummﬁaﬁﬁaUa:: 95
o wua

Ym = wandedmwll (W)

Hm = dwidufedond ouls)

Lm = USOUMANENT (Wuaw)

Rm = woshrhuadsset (NafiNe3)



dl 1 ﬁ‘ 1 A' 1 ﬁ‘
@il 9 mdlstdvinaneney MeNNAMARREUINAITL MANSERNDINGTM

Mafid ¢ wasssludWuvmesid Tususasemmsuuuieian ( semi -
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log form)
fefy  edastAniues  ewowemea  edalaRn e sedutidhdy
Uadun1skEa Lﬂ%‘awmsg‘m QU t NIFNG
(b) (SE b) (Beta) (Sig t)
Hm 0.000012 0.000 0.343 3.506 0.002
Lm 0.000050 0.000 0.719 7.015 0.000
Rm 0.000172 0.000 0.192 2.363 0.028
constant 7.844 0.195 40.202 0.000

nnramIaneiRdfumanaadnul daseinat 2515 fa 2539 lawld
SUMSULLAIREN (semi - log form) widladumswdn 3 wile laun AT RURL T
Lssmumeneas  wanBaahrhandsed faviwasanandnirwnvasineathad
Sudenvmesta oy dwfiriufiodouniussussmamansasiituddmaestiafissy
amadniutara: 99 s Rnonhrhuadnoded ﬁﬁaéwﬁmmaaﬁ@ﬁszﬁummL%aﬁu§aaaz
%5 uasiavesauuddymesiauashdnLssdrtrasihiimandanndnlaaRansonan
FValue wuhénwlsaassro 3 ¢h sansnadtnemsnfaouiasmasmenaairwilldaeg
ﬁaﬁwﬁmmaaﬁaﬁszé\’ummﬁaﬁu%aaa:: %5 wsuiaRasonemdssAvsnasinaulafiusy
fud  (adjusted coefficient of determination : R’) Gefiehwiiy 0858 udAIINS
Wanasasaraenluadlng  sensnetinlddetiieRuidiuAeadoud (Hm)
LSITMAMANEAT (Lm) U Bsnainiadndel] Rm) Ussnndoras 8580 dmfindodn
Souar 1420 Tunanssusnantfadetu q Aldldhdhasalueans

nnMmsaasaLtigmandsiutideunsanm (autocorelation) Uninghen
woshu - Jadu (Dubin - Watson test ; DW) whifu 2523 aqﬂuﬁwﬁﬁﬂmmﬂw
doiutiFeaynsanm Lﬁ'aw'nmmr'ﬂ‘nﬂrywwawﬁuﬁuﬁ%\aaumunm (autocorrelation) lne/l4
%% Cochrane - Orcutt estimates wivhmstseanouaamsvel wamsiensiuaadiu

ANMsh 5.2 wazean 10



In Ym = 7.8354 + 0.00001Hm**+0.00005Lm** + 0.0018Rm* ...(5.2)
(0.0000)

(0.2088)

multiple R

R square

adjusted R square =

standard error =

signif F

Durbin - Watson =

n (sample size) =

1 [~
m‘lma L]y

* %

*

(0.0000)

(0.0000)

0.9524
0.9071
0.8875
0.0494
0.0000
2.0966
25

vinefls ManNAIAARUINAIIM (standard error)

whefls Slpdeymeaifiseauanadaiuiauay 99

wnefls SudhdymesiffissiuenaTaiusanay 95

i £ A Ly £
a5 10 edNseavsnisnenay MAONNATIOLOADUNINTF TN ﬂ?ﬂNﬂiZaﬂﬁNﬂmiﬂﬂu

Aahid ¢ uazszeiddtymesdid lugeesannsuunfe’on (semi - log

form) vdsRINuAiEndiusFeunsm (autocorrelation)

fafy  ednsraviues  eenaeme  adasedvs  edoa sTauiysAgy
adumswaa Lﬂﬁauu‘msg'm MR t MIaHa
(b) (SE b) (Beta) (Sig t)
Hm 0.00001 0.000003 0.28731 3.3460 0.003
Lm 0.00005 0.000006 0.82346 9.0128 0.000
Rm 0.00018 0.000069 0.20079 2.6070 0.017
constant 7.8354 0.208834 37.56196 0.000
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namAeneitlaiefiinansmusanandadnunbeaslne e Faumsuuy

A o . [ v v €A . 19
TNaan (semi - log form) waomﬂLLfﬂmﬂmmﬂwauwuﬁL‘mammL’Jm (autocorrelation) W&

Unngitliemanda 3 o ISun Auiliufendnuwt Hm) ussnumeinsas (Lm) uae

Panoshundessll (Rm) Sdvinadanandadnuaehlitiuadgymeatidifseiuamie

!.II ‘S‘ Y 1 g o a : o U
sudorar 95 wardlaRnTonendussAvomedndulafiusuaud) (adjusted coefficient of
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determination - R°) Aefleniynif 0.8575 uame mawlaemulasmanandadriwillsssn
oSl (Hm) uwserumeanses (Lm) uasRnoshHusds
dofl (Rm) Yswsnnidoras 8575 dnfimdnantoras 1125 dunanssmusnannifadedu o
Alalleninudhanluams

‘ L7 ‘;’d 1
dAwsuehdustansrastiadumsndausacefia  ssnsnatinulddiide e

OYm
Ym

‘ L7 -1 dl d' 1 v U d' A' g H
FulseAnsuasiRiununiuineatnawil whiu 0.00001 WG LDNMIANNUN

m

d‘ ! LY AI a v LSRR 4 U o A‘ o
LﬁULﬂ&l’J 1,000 ‘13 AATINIANTDINANEIIIMLIMALSaEaY 0.001 endntlsvanaiady
OYm

Ym

LISNUMAINEAT (AU 0.00005 UEOIT HAMSANUIINUMANEAS 1,000 e

m

[ I3 v -
daTIMainTaIandnnunDivhiuseuay 0.005 dmTuandudstantiaduRanosheuage

OYm

1 L. 1 lﬂl .: Q‘ z ‘:‘ a a 1 ol
ginll Wiy 0.00018 m_ uaEeIN WatBinnshnwAsauagy 1 Seawassall dan

m

nasndsremananiwilyhidoras 0018 NUaUELAIMNE ST IHINARLAY
HhiumswanusaztiaasRason dfaauden Tnomsdemailssdvimwmnamediaams
MRiunswansusadushiosol

’«nﬂﬂ'ﬁﬁﬂ'ﬁmﬁﬂ’nuﬁﬁﬁm‘ﬂadﬁ’]LLﬂSSﬂSSﬂgd 3 ﬁaawnﬁwﬁuﬂsxﬁw%mmgm
(beta coefficient) Fefimaumiremasiumynéntormbunasguds  aqllin
WSINUMANEAS (Lm) J8nnwasionandetnand (Ym) mnﬁq@ T TG 12

1l (Hm) wasBainnnhduwadesst! (Rm) mua e
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2. mawneilsedvsmwnis gilismsudagawil
mMTeNeiUsE VBN eatiadumands wiseantdu 2 duda Useantnw

mameilauastssinmunaeeghia

2.1 menelssaninwmanatiazastnaull (Technical Efficiency)

myienlseAnimuwmametiamsndaidumsiaUstavinmmeaumeanwaa
msl#ifadunsnée “?'saLLﬂmaan‘lw;ﬂmaa5mwmmmdmmsm?ismuﬂawaawaw?msiams
Wasuasmastiumardenionth 1 mie lermuaiadunsndnsiaiu 9 Al T
ApdumRnInAHaKaaRNTaIms M s HARLazietiuas  eazuamaliiiwi
datademandariiolanioniian 1 wihoud  wonderimeiesldasdRadwule
Touassdlviiadeiu ! At o4 Sdlanarndia (arithmetric mean)

e msARLLULAYEEN (semi - log form) IR RAALRY

wiugavhe (MPP) viaistAvsnmwmamefiavasiiadonswiausavaialdel

In Ym = 7.8354 + 0.00001Hm + 0.00005Lm + 0.00018Rm ...(5.5)
alnYm
— 0.00001

OHm
L Om 0.00001
Ym aHm

Ovm  _ 0.00001 Ym

OHm

AWSLF@ALT8Y Ym SN snemkdanaNn1af 5.5 lnaivuaiaat

999 Hm, Lm uUa¢ Rm

In Ym = 7.8354 + 0.00001 (51,936.48) + 0.00005 (17,810.52) + 0.00018 (1,604.505)
In Ym = 9.6341017
Ym = 13,823.173
v 2 OYm
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standard error = 0.082
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(SUMMARY AND RECOMMENDATIONS)
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| AnaussvEwn AU

2515 - -

2516 218.91 -

2517 259.05 417.67
2518 273.91 433.00
2519 300.84 480.06
2520 357.05 469.77
2521 43121 504.07
2522 491.04 705.74
2523 562.75 806.42
2524 558.29 833.68
2525 564.38 857.07
2526 601.03 842.09
2527 596.92 825.56
2528 609.85 883.92
2529 602.01 875.69
2530 609.45 862.58
2531 611.20 904.50
2532 600.11 910.06
2533 621.19 914.62
2534 643.21 916.06
2535 686.73 1000.93
2536 698.12 981.27
2537 718.59 112157
2538 788.93 1056.44
2539 868.75 1122.07
WAy £52.94 814.12

P
na

finaegRanTINEaT | 2615 - 2539,
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MINMANWINT 6 M EauwTluazen dnduwnse T 2515 - 2539

(vvhe - um /1)

i enldmamnd enldfawse
2515 - -
2516 64.00 -
2517 128.72 126.22
2518 117.05 96.94
2519 110.50 115.15
2520 120.23 77.22
2521 115.02 64.57
2522 134.29 133.82
2523 149.72 142.50
2524 153.16 115.26
2525 154.66 12355
2526 159.91 126.67
2527 158.86 139.02
2528 155.02 142.67
2529 158.50 142.85
2530 159.58 149.97
2531 161.22 148.88
2532 158.33 15442
2533 159.58 151.62
2534 164.78 151.62
2535 165.75 156.18
2536 166.37 156.18
2537 212.20 232.20
2538 211.72 242.94
2539 212.11 242.94
Lﬂiﬁl&l 152.14 14493

fian : dinonweTygRiamanuees | 2515 -2639.
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ATHMANWINT 7 WANAST WAL NaNATIIWLSS 11 2515 - 2539

{ U8 - LW/ e )

1 NMNAREAE T NMWaKART WIS
2515 1236 1115
2516 1955 1667
2517 2105 2089
2518 1948 1967
2519 1844 1898
2520 2323 2144
2521 2266 2164
2522 2676 3119
2523 3133 3415
2524 2909 2617
2525 2942 2903
2526 2757 2970
2527 2299 2499
2528 2320 2158
2529 2408 2493
2530 3856 3790
2531 3934 4225
2532 3662 3342
2533 3575 3825
2534 3866 3459
2535 3395 2563
2536 3818 2961
2537 3810 4146
2538 4830 4490
2539 5634 4673
L%%EJ 3020.04 2907.68

I
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] [ ] g
msumenwIni 1 aduseivdoanay menuamaReuNaIIY MdasEanD
anasgm e © uazszeiTuddymesin pvasanmauuuduass

(linear form) a9t awil

- 1 : 1 | g ) - 8 |3 & [
fhhis  edalssdvbres  eenmema  eiussing  Adda  stewsludagy

thignskae m‘z’;aummgm AT t NIHDE
(b) (SE b) (Beta) (Sig t)
Hm 0.340 0.430 0.630 7.916 0.000
Fm 0.031 - 0.000 0.563 7.068 0.000
constant -3587.067 2199.529 -1.631 0.117
ghulsmu = Ym
multiple R = 0.931
R square = 0867
adjusted R square = 0.855
standard error £3 e
F-Statistics = 71.720
signif F = 0.0000

Durbin - Watson test = 2.077

n (Sample size) = 25
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: g A UN.”4 o A‘
MmaemanwIntl 2 mdutlseavisnanay mﬂ'nuﬂmmmﬁaummgm MENLseans

@Sy e ¢ uaseLETMeshn lugrasaNnTULLReN

(double - log form) YR IUTL)

Jady  edlsBniues  eenwema  edaasdvg  endoa soutgdagy
adumsnan LﬂgﬂW'IGﬁS']u MR t NWERG
(b) (SE b) (Beta) (Sig t)
InHm 0.663 0.190 0.311 2913 0.008
LnLm 0.884 0.136 0.730 6.520 0.000
LnRm 0.277 0.123 0.193 2.244 0.036
constant -7.029 1.857 -3.784 0.001
giklenn = InYm
multiple R = 0.929
R square = 0.863
adjusted R square = 0844
standard error = 0.0519
F-Statistics = 44.266
signif ¥ = (.0000
Durbin - Watson test = 2.411
n (Sample size) = 25
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i £ d' 1 b4 ‘-'-f
MIMANUINT 3 Mmdulssavsnanay MANHNARIOLATBUINNITIN ANaNUsvEND

eIy eatia © uasssetudhdtmeatia upUuuuesams

Quadratic 183w

iy erdlcdvies  mermema  edlsednd  aheda sTautiadagy
fhfumanda  wRewnesgn  snesgw t MG
(b) (SE b) (Beta) (sig t)
Hm -0.025 1.176 -0.046 -0.021 0.984
Lm -4.899 5.048 -4 597 -0.971 0.347
Rm 24632 33.881 1.814 0724 0.480
Hm'’ 0.000 0.000 1.392 0.295 0.772
Lm’ 0.000 0.000 4815 1.387 0.186
Rm’ 0.000 0.008 0.135 0.075 0.941
HmLm 0.000 0.000 0.932 0.147 0.885
HmRm -0.000 0.000 -1.966 -0.867 0.400
LmRm -0.000 0.001 -0.223 -0.164 0.872
constant 21597.89 54528.84 0.396 0.698
s = Ym
multiple R = 0.960
R square = 0921
adjusted R square = 0874
standard error = 70417
F-Statistics = il 53
signif F = 0.0000
Durbin - Watson test = 2.773
n (Sample size) = 25
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i 1 v A‘ 1 i I v o A‘
MIMAaNwINt 4 endutlseavisnanay mmmaammﬁaummgm MaNsEans

nasge ANeda ¢ wazszeLEeaTA gL e

translog 89wl

fofo  endnlcdvivas  mememe  edszdns  endde szautesAgy

thadun1anda tﬂé‘aummg‘m MATHIN t MIF0G

(b) (SE b) (Beta) (Sig t)

InHm’ 0.0280 0.009 0.341 3.275 0.004

InLm’ 0.4950 0.293 7.975 1.688 0.107

InLmRm -1.1880 0.775 -9.073 -1.534 0.141

InRm” 0.8080 0514 8.318 1.570 0.132

constant 0.7510 0.958 0.783 0.443
ghulsenu = InYm
multiple R = 0.938
R square = 0.879
adjusted R square = 0.855
standard error = 0.050
F-Statistics = 36.349

signif F = 0.000

Durbin - Watson test = 2.397

n (Sample size)

25
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; £ . 4 "y £
MTIMANUINT 5 AdnUstBvinansy MeNNAMARBUWINGIIU MdusYRVD
ey e ¢ wazsyUaR AR ugUrasnsHLLE S

(linear form) Y83t

ladg adnlszaAviues  eenmema  eddscAvs  eheda svauiedagy
funandn  efewnesgu eI t YAREGT
(b) (SE b) (Beta) (Sig t)
As -1.023 0.298 -1.363 -3.429 0.002
Hs 1.799 0.306 2.323 5.843 0.000
constant -601.337 129.823 -3.862 0.001
grusena = Ys
multiple R = 0.979
R square = 0.959
adjusted R square = 0,955
standard error = 202.06
F-Statistics = 254216
signif F = 0.0000

Durbin - Watson test = 0.409

n (Sample size) = 25
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: 1 L3 o é J 1 U L3 R‘
msmanuInd 6 Mmdulsedvtoensy MmanueMaRGoUINAIU MANLIEND
anasgms Mahid ¢ uavsesfpsmestia luplvasdamauwuudons

(double - log form) ¥a4tIWIL39

g U ﬂ‘ | | g 1{ o £ . o
a3y Afndseantues  Aenmema  ednyseAns  edtd  svduveddgy

a3unsuae Lﬂﬁaume\sgm MR t D6
(b) (SE b) (Beta) (Sig t)
LnAs -1.483 0.516 -1.230 -2.876 0.009
InHs 2.464 0.520 2.033 4734 0.000
InLs 0.840 0.275 0.200 3.058 0.006
constant -8.563 2.169 -3.947 0.001
INpIgeHY = InYs
multiple R = 0.987
R square = 0974
adjusted R square = 0971
standard error = 0.075
F-Statistics = 267.296
Signif F = 0.0000
Durbin - Watson test = 1.037
n (Sample size) = 25
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i g . | @ o ‘E
maumanwIni 7 mdulseivonanay mmmﬂm@mﬁaummﬁm MaNLsYaND

eI edid © uasssiuuaEmeshia g uunsasanms

Quadratic 109U

tade A e vautasAgy
Hadumsuan Lﬂ?\'aummgm MATN t MG
(b) (SE b) (Beta) (Sig t)
1.040 1.071 1.350 0.971 0.344
-0.968 0.930 -1.898 -1.041 0.311
0.0001 0.000 1.125 1.872 0.077
0.00003 0.000 2.463 1.195 0.262
HsLs -0.00006 0.000 ~1.950 -0.875 0.393
constant 6887.616 6873.713 1.002 0.329
gy =S
multiple R = 0.983
R square = 0.966
adjusted R square = 0.957
standard error = 196.90
F-Statistics = 107.924
Signif F = 0.000
Durbin - Watson test = 1.910
n (Sample size) = 25
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i £ : | v o lg
mTImanwInt 8 mdukvintoaney MemuemawdounaIY Mdnseing
anegm Mshd © uszsHSRyMIsEA uguuusesasms

Translog 189959

& i @ A' J J g 1 -~ 8 o o o
iy Mmdudsrdngaas  Menweaa  mdudssing edi@  steudadhAy

thiunsuan Lﬂgawmsgm MR t NS0
(b) (SE b) (Beta) (Sig t)
InHs" 0.302 0.138 3.992 2.189 0.040
InLs’ 0.207 0.096 0.961 2.152 0.043
InHsLs -0.396 0.227 -3.847 -1.742 0.096
constant -0.683 1137 -0.600 0.555
fsmx = InYs
multiple R = 0.986
R square = 0.972
adjusted R square = 0.968
standard error = 0.0815
F-Statistics = 243.263
signif F = 0.0000

Durbin - Watson test 1.954

n (Sample size) = 25
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