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ABSTRACT 
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the requirements for the degree of Master of Science in Agricultural Economics . 

THE ECONOMIC ANALYSIS OF POTATO PRODUCTION FOR PROCESSING IN 

SANSAI DISTRICT, CHIANG MAI, IN THE 1998/99 CROP YEAR 

By 

NUCHANART PHUNCHINDA 

SEPTEMBER 2000 

Chairman: � Assistant Professor Jongkolnee Kerdpibule 

Department/Faculty: Department of Agricultural Economics and Cooperatives, Faculty of 

Agricultural Business 

The production of potatoes for processing in Sansai District, Chiang Mai, first 

began in 1992. The project was an initiative of the Sansai District Agricultural Extension Office 

in cooperation with a processor of potato products. The planting of potato seedlings is carried out 

during November through December and the crop is harvested in February through March. The 

potatoes are planted as a second crop after rice. 

The economic analysis of the production of potatoes in the present study, on the 

1998/99 crop year data, is for the purpose of evaluating efficiency in the use of factor inputs of 

the farmers. The analysis was based on field data from an interview with a sample of 89 farmers. 

In the course of analysis two types of production function were experimented with: the linear 

form production function and the Cobb-Douglas production function. The inputs were measured 

both in terms of physical units and in terms of value. Results of the study can be presented as 

follows. 

In the 1998/99 crop year, the farmers in the sample began planting in the middle of 

December after their rice harvest. The average planted area was 3.45 rai per household, the land 

used for this purpose was largely rented from nearby farms. The potatoes planted were the 
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Atlantic variety. Most of the farmers in the sample had an average of 8.87 years of cultivation 

experience. The sources of production credit were commercial credit institutions and the potato 

processors who supplied seeds and other inputs under a contractual farming arrangement. 

Results of the experiment with the two types of production function showed that the 

Cobb-Douglas type of function was better able to explain the relationship between the dependent 

and independent variables than the linear form type. The factor inputs, namely labour, seeds, 

fertilizers and other chemicals were able to explain variations in output with statistically 

significant regression coefficients. 

The technical efficiency implication of the regression results is that the inputs that 

have strong impact on output consist of labour, seeds and chemicals. An increase in application of 

these inputs would lead to a positive change in output, either measured in terms of quantitative 

units or in terms of value. The size of the successive increments would eventually decline 

according the law of diminishing marginal productivity. In terms of economic efficiency this 

result also indicates that farmers in the sample were using less than optimal amounts of the inputs 

as the value of the increments in output still exceeded the unit price of each of the inputs. That is, 

a further increase in the use of each of the inputs will yield a net increase to the income of the 

farm. 

When the regression equation using inputs measured in terms of quantity was 

compared with the one using value unit it appeared that the measuring of inputs in physical units 

was more appropriate. This method does not need additional assumptions regarding the degree of 

competition and the possible variations of input prices paid by individual farmers. 

Problems and risks associated with potato cultivation are the late planting, 

deterioration of seeds, pests and diseases and variations in temperature. As for suggestion for 

further research, the use of Cobb-Douglas production function on farm survey data to estimate the 

marginal productivity of inputs is not by itself adequate for a policy recommendation for an 

optimal input use. The method should be supplemented by a field experiment on the application 

of inputs under controlled conditions to get a full profile of marginal productivity of each of the 

inputs. 
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61111419 7 1.13111001111.148411111.71-11-14'4111W1,11f101  

fillinizonniCrupli4 (61I) 

vilnfurialudszniff rhoon 
3, 

I11,1114111J01 

2540/41 112,234 1,973 114,207 

2541/42 130,219 1,304 131,523 

2542/43 149,751 1,747 151,498 

2546/44 172,214 2,341 174,555 

2544/45 198,046 3,137 201,183 

mr,r1larrionuazrflinlui (2540: 17) 

91111471 8 vorrini5wnrdp„mhipli411411ninviinlp 2539/40 118f10112J611/109104iTTIlifi 

liit1411111 

611t1D r  iiuiidqn (3i) 1Dria: 

i'uvillo 6,865 50.66 

4114 2,289 16.89 

1956th -in1I 1,232 9.09 

ulil1014 992 7.32 

r1111 990 7.31 

111iD10 575 4.24 

1a1JT104 150 1.11 

111.151) 124 � , 0.91 

19fE146111 118 0.87 

6040114 100 0.74 

910t11,6D 
a 

flOt1V(Z1flii 

66 

49 

0.49 

0.36 

113.i 13,550 100.00 

allif141111f111011;411:if1 69fp111,111 (2540: 2) 
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1.2 2iy1tirdlza4f111esin15lili (Objectives of the Study) 

ihrl1516 � ili ~ phzrfoivelni5iinvitle 

nilwEvma4mNonnI 

13 11131.11W1110:4041116111111111411 (Scope and Limitation of the Study) 

1. Ilev,m4-ruf15NS61Llu91akimipilii rikonlm-nivininwonlehlvanihali4 

1luilf1111111f1 uovitinain (11uiri1virvri4I1441ru111l5i1i) 1w5-unerTur51o 

liviliilf1116111VLITI 2541/4213 116W 

2. niu4SonTalT4ilnisMiniunilwivivm -unsiTh licaptiflunnIfilizAz 

f AwilokintsayrrAviitinilNEROJNnoivifiuituPinPiaquatifrimInlvismofnutpfg ai-rtu 

fin 11,14411,1011fAilf15 11.1441mnu vicrgui viwirifil4slunilmSo 1 U1f17J filltft11.1I1f1101104ifll 

LL'Ortfl If101111AVYilF11,11MAli 'Of115NaOlf141i 

3. vit-Aluimionit:vfliar,4Enja 

Ailitatio-H5111115N5011.71,104'41,M,AllaYficijii 

tat141111fINVIIii4mifitinlmi � illif141141.ftniiit- 

ni5Lfriwasivrivaiitmimi tiDt5111511ainvralila 115V15 Lianiiiiiovii4 9 fiLflen91a4 
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1.4 IlltitrIllifif1161i11):Afi'ill (Expected Results) 

1. m-uil46nvurn- nicnvion -nr4Soi lunimSoliludi4tasumiollnlluthino 

ivrifilit1411111 ilfilllY11,Z,dp.fl 2541/42 

2. V1I111i124ThPitlf111F4501iiiiHnf11:311.1710f111P15911711Pli 'A 11141111111541131J11:11 

ivio1M1411:14111141unn-maninill.Nt 

3. ritt)1711r0f1115576311a11111INIITEVIYYLIfilf111911f1I 111110411.1filF11 01?1'044014 

iltiLanymtuniurnaLiuz miali4u.crudiudpni514UvitimINSoilltininfrninimiiau 

1.5 illltlf°11141.1fruounl (Operational Definition) 

Iwo& 
lui-34qt,Trimthantutgouyitiffinitrw - � Ltar.rmnlautAtnpmNio11411nuitu 

inntnruo4116q111 

imaonni v1not14 imionnstlikniTupli4luinifieffirmit, 

4nr-na15441u1uni'latu 1131 04 ilIntillI441111INV1J195f1V14111.1014140aci1u 

VeibfI13t4B61 11111054 Ninifilf11.1015f111fluniINSAihal 4 ital,M11;04111,6115 

imzilroviod3Inturoc4Sol Utifi L11441mos15p4if15 � ltufirJunnii 

111.141111t1iO4iY111 11111054 fr151'11411,11104111104iflIfVfillf114011f1119fihniINSA 

1714a4 (9f 113/4/15 115a v lY1 /15) 
9/ 

1114.111,0111 11111054 f1151i -mwtialfnlillilluni5p4SofludT4 01f41,01LISi 1154411,1 

V11,11.041.1144111 141.15441Uutnna1An (9-11114/15 vrID um/1i) 

1114 113J1eJf14 It1ID49flI D11fl5u1 Ci14111,1mINSon7upli4 

tzetiluI1191o4filLgo3n14n (u -rn/li) 

1i J9V11>a va.rmil4 � Tqa 

WrilFliiii11111,1f111NBR 11111054 rl'111,41 ,11451101fflrfRiefilfluni11184filltili'01 

'1'951195 ilf1iNll=l1.1.1n ,14011i1111 11111(i4V1I1171111.15ZRY1i1111^1Vil4 till 011;11111 cioatj114111 

tosirmazaitrrilaulii  lompivuornAmil141,04viliniluoiannlol (Soil/15 lav u-rnili) 
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gala 111.116e4 1 UflUUY15U 14ufi lerlroiffirfoi441uldlow'A 

eiminniuitnvonnllicluniINSAiludi4 1130 

111 111.11MIJ Ifliilf111011n119f1ut-115WSo11iva454 (Qnuintitinivli H � ,- Y1/15) 

vatimadio mnot14 

vanot14 

3,„„ 
FICIF4B911111 (Total Physical Product: TPP) 111J10e14 NnFinGIYMI1J9IVI 10111111f1 

tisivimunilouluidiutA4ficiulani 

Y = f(x) 

14W4BVItillffililta1611111TJ (Marginal Physical Productivity : MPP) 111J16i14 

tiAtnittlimva4pmpiEvillufitiiolucainn -inAerwitdmniI14Uvitinimiolviii4millo 

rnimatiltilluzdvo4A401,114mu 
d(TPP)  _ dy _ df (x)  _ nx)  MPP - 

dx � dx � dx 
vatiititivvesiFianiin (Marginal Value Product : MVP) 11111054 f11111.1A01,11.11.1D4 

apfilicarua4p4nNERcitilq,itainnimMenmala4m514UtioniINSAmiLvrillo viinntiltru 

MVP = P, * MPP 

dIzarinivrtrisurfran mnat14 thzfiriirriva4n11191Utionilr4591 

thr.RyinTririmunivi ILVFOluithmvionivi -runviiimoNiofiuNionilciEo lie nil 

iitiltuill5r,fiviinTrItincor4SouiiiivnilurprviinconilMeiuni5N5R 

ihriirinivonsumwgilt Innut14 

r,„rupi iluzolo4iiii146441,rnutianialAnnniINER � alaiini114 

UlitifllINSFITC19141,1 tuliolAilguviiigulinn -nlilUtionnwimrCiolfuntrifuZnvreo 

milbrviifiutill.91Oloiltiiiitinni514Mvioni5NER9n1RU\41174.141afIllit1111116 



111110111113flrill 

(REVIEW OF RELATED LITERATURE) 

. � . 
fm-liemi'.411914AnNirtill4itazpon-n`iiivoi -14 � illiit1140414ramfiA04fliJ 

f1155iTtl ritelvlf11550111VILAZVIliNnIfillVIJIM11.1141101 ifitIll1140EIIIINI 2 rilla 

1. MINagl3ii4Pi54 
o 

2. nil5ifilltvfni5r4ER 

2.1 nildivatteli4 

S'fligULTI1INE013.111Plis91141.111.11:11felre1 Il114DEMIII4 2 � MITIFIV11714Pl54 

ntaniTuilim � vluirrijuk LiazfrwiEvaTuplilimiuri41144 -ru 

1^ttilf1111111fl 1.1.001lim1 n ruoitivoilni lotnni4filrvue4v7Triuiii4ni -)14in 

tinniviovinoi -mhzniff l9fu 91n115trnfinatei'LLau4 aeramiSo Vflagluau4 IZM Linz 

ibiuinialmhzwin isYlilinfinilillnilurTiThrponfirtefughoinoi -mbramuar,v7-nslui 

iilAnnifmn -miSovirkuiviiiifmnisvin -a4 

11,11JSZLYWAYleJtitlfIlINSFI Li1J400f1INJ 2 SZEJZ A I D fmNiollutitrtuninIpprw 

ilin - ultni-miltrumwrinitn4 illflfillIM411fil frrnrummagnangt 
,A4 

Z41.11,19106 clf4r113J1SWVilf1151hflifill 2 f154 flO f15411511 91411011,1101-I3JU1fi3J t14 flIf1Q1f11.1 llcad 

2 '1'.41,14; flIflUlflIJ f14 vitiffinityw 

114f1114111i15;61110161M11770111,111TLIFIT4111ErdillOUNLIMINSV191041f 1 11R111,1  
.1 � As � 10  

111`allfITY1C rininorfpfrommerrufler39104t11.1fIlIfifIlilihalf4LL11400f141,4 3 � A41.1 

2.1.1 

iiivardnrariteiforli aatltlNea 

441AvIii143Jf1Igf11115i8 

vthrmula rtiu 

etriel (2534) biellilf111YRinD461.13:1101i4thriff1.11441 VI :Ala-33 14 -3 'ili c116-2 

4544i11f1f1111M111 11111il 37'lat5011-11111 ,9 4 � rf11.1110111911b9J11194114134161J 100, 42.85, 

100, 100 1,11; 85.70 11le5444 � ;11441111i1147114 
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10144-ruvin-ninI51J fllINEvaliali4vTuir.114 60 illlillifiiilflAtrIM1151à1 641.1,1014t1EIUMITII 

voiaium,Iyuulloul-rufmnniitiniunwil 

nifmini-rguilliupli4invanilriSffirun ,64fiuluomoilviu 

14511,IMINSffirmt11111Yliki1461.1 91 '41f11 b41956 Ylflqiit1fail.Dt'flillr, (2529) unzaitarrioi 

rrnlui (2537) tof111111f1lItif111111101611f111n110116411Jilli ahliiiillt111111irlit16111f1111J 

1111.11ZVIlilliii1fIlINE0111114"1491 � illi5111111N5011TLIFI54 

filluihfity � unviiin-affrirlitlaiDflumuu -nrmlunilpiEquar,nillationi5HS910614ii 

nlebrIsiliuNnwimiirphRunruiloolurvulunimiviinfirfsi i9fU nillInvito4 

Rim 1.1111,iiiiY1411 unnui GA -nrailuoi (2528), Z9ff19fU 19f02.14fin (2534), 4 -uf14 

(2534),111116 i(411111t1)0111 (2537) unreal � (2541) 441161011.1h1111.11171114111f111 

p4S9611.11111:11V11 

2.1.2 41156.117infilIG101F137141-1i4 

fIlIrffThlf11SOID1f1371,1Flia 2527/28 until 2534/35 � 91D41104TiMIIIIIIiit- 

f1111f111011 ihirnmunvitivninnwn 

inolo4ciatiolnlvtdnanI7upliAuillscirizovt64tind.n,arn � 1Aciiirrionn5gzoirltnit11 

cifainulliali4luilfiDIJIMUISItIleAllfl1511410414f115FISAIID4911,1 � '6'111i1191fl101171.1a411,1 

1.1InilfehrlfilL11400f1A4 2 afIllildr, tit) 

1. 011011.15Intlrffalalfl191141144apiSoilialiaitniii11191thr.noupivril 

roNE911711r-li'4i91111A11041,111:1015DIVZip111611•TviofliviuriAlui4rtifliiemlvaluinfirm 5O4n4 

milt) � nivulubl'ufiviatinnovii,hvIlo97-HrnuviO41111ari451:41,6 -uno � uarriaiitiori4 

9111.1A19% rilUilillSOLC4041f1INI5nm-AulliNvT-raut;inviiuniuviir.dpfif4 

iomniumgoulvrnio4lifnIT-)iluaTuilnfirmiitfivoln114iu tt:uua6tiudiuitu 

p4S NnovifilkrioniR 

2. Anion:lupli4nlanilud5p) uont.N4 

2.1 I54411,INSV1171-11MilalOtilf1501J (potato chip) 11,11ZUZLIMINSOilt1141714r4i4 

lint/1111i 

6 -7 Ile; 1Wt111159114FISOWYrdlii1111141 1111iNIV31.1141f111915f15Y1111111311:1J71971,1c454tint5u4a 

luvitrnhtfiu oluifignjifiommtiull 
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.Inatarilironifniukvivutnui -rain45 -mill 

2.2 lIf19311111.11411091f1501.1 (French Fries) IFIOLUVITalei147:14111111114011111 

ihturvivmt -roi-nl trAvviluilnivuoicihati141 -millltrdurnfel.no Almalurrionn 

gitnni:tniluninAinfuo4p:ivillinfinfatruld 

inn& imaiiiblfnimitmnis14371upanauaimhzifrnificiuluiritu4r1441,1 112Anniu 
' unzroNiviihipli4q49111 

2.1.3 ulnintue4i1guialunrriimuiiluFli:ruesidizimilmt, 

fIlltflIJOI5f11, 2540) fllIVTTYTAlifilldi491fliilTdItalffill3J1INfltZ010 ,11V11110144,11VItlf17114 

11411111 untvii41 -msfm&rFrukoniii -rinuiiliaultrmi ilesniTuuloi4t1TAU1.1161110i1;  

1f11 

P 

P 

0 
�

Q, Q 
� 113u -nu 

alliNcl;  I wataviIi?hatnnuniltiiiitmifnorinilliiniiihiruililudi4 

tlf1f1111171;  1 1tV914141.11111kil 

vicavlui n -mi -nCif-nzittivziloth4laiiiiii.AimzilinU1141.111101111f1111.14aomluniurrnip 

91041f11015n1 i4Nay1il111R3J1tucinc4SA3Jucl5Vi8antivinig3,%J1n 

limaighitnaii6u OP itardimtuninilpfnliAinzdjuiinfi Al 

OQ � IlvillidnifilJ191Ilf115M1.1q1J11111111164V71Y71,11: ThElltlilliMilttilfIlIf11111.1fii111114f111 

lutn5fl5r.viiiisin611 

ifiplailiono.htraLizitnii'ullfrvuvaaNSvaliaJ4'414q,4:6% 
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n1711111111171*49:1111141MIEFatliTOOntiOln141.11iiintU1111611 � diverdriuluolniol 

velaiiimiurnivithlothunruni IluroviiTh -miNaNion,r,441Au ()P i  uminniAlardvoiri 

trial ihinielulletannaiill niltraimuNnwiAlIMeemurillotiouvrinlITIlflicorZoii4rptu 

1J1f117111414 

itanyunilii -u111441141311.41ifliuiiiiali4Cilitinnintil1S11.1111.140kinthlf11.1 

litifini7mirdenim41vonn5loutiimantu minni ArYilf1113.14a4ni5if-rkuiumr14 

MitlItavriArfiefine41Nufirrnralpe nuarA1dlrimatmonnI 

vtA141it-nfiru3iivuenam roinluittni -vilinetamoimillivINT-rvlufldirtuaoiofranm-

mviiitniIinvon 

unn w ituza -nIunili maininznIniitni 116"41 -mlfull - litneni11111111viliillimuo 

unzi411164nntlaninurioinninlivihihthliflupli4sinviinlIzain 

aialininbilui2.7upli4vinviisnhzniftlflophunnlaninl nniannium ~~  

inAlfl1I415ME11.11T11NSV(9111J 11.1.11. f1fl1N9f 11.11. 2507 lla'ai4ITTY711444f111111641111111 

IT1thrb,1,1.4011111.111.1fliltli•llfilf111011111Yilf1111.111nkfl (f1114 2) 
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vuomunilibrau4 -naiikii-rkiiIur4T4 

        

frillr011f1551J111Idl 
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imafrraole4nisliiikiricraui 

TudaliztiaiTan4ThiffIVIrin11(fri1015 

(AluL1t -n4ni501.1f15um5) 
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1153..Iffpllt11 

viasTu 

- mil427an52Jni5ii 

9111115t71ff � R11.111.1.11. ilf111191 

- rtii4a0n53fi9n � 11.ff. 2507 
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efl'HiMlielUlt111,11111ifill111:11JPIT411,11i1410.11,11^78/1,11MINIT191.1DItlf74t11J111441fli 

W1.71.1`71 8 MK 2540 - 2544) iT111141111,f1Illjtl9f1111f111011 f15:311'141f1110151.1DZWYMItlf (2540: 

17 - 18) 14111111,M1UICI 

1. fmt1N1Jillzfrniniwni5WSoutm-,nsoluyiuni54So lfmnilfarruquinmionll 

11 -w11-4-rrluiliuplisilvYrroAdoffiutniaNnil 

minknilannzrru unzimild6fiuninylizil,9,niruplisit+1014Nnr4Sonneimilivionifieth4 

rollivutmaaffil i'ziiulvtmonnn.1,9,nilasparupirriuilutivninkniludi'411,44inilp4SA 

lef4ciliuttaziilliq'uuRooMevraniAtmllnilvizrfuluillitAtAunisifi'ufniutpurruwebtifi 

GIU � S11.1114fhlff51.111tflliAlf1S1411'111flitlialf11INEGIITLIF44A111.11ZVIJ � ifleffiT114r14f11111 

tiar,p4anumniefi4u-mAeulATaufirm � 6ill4rviniuTaii9hn1vilun -mia4fiu 

2. inquivitalinflivianown 

timlivilmlufnA'nunr.rillurniuvlub,,'Iliali41411filf111011115061411404110 

ditAunil 

Ifaurow5VIIINISIVIRlf15 

3. fIllifIlillVilenfarla11411411191I � Mon -nrraurrquilgfillibrTfljtriEVUltl 

"1 ,91111-15:;vt -ii4voliTtunwilnlimr.inntanisu nlialN691f1111.11'NbInf11114Lnlontillpnii 

untrrIluvu,u4mhzuitulli'vvinItil 

69„nliudil � vil44a4th'urOinfluplaciERTIlanilinniit, 

4. 1J1VIS111JR1J411f11101I filIf111114411qt1411111910417108WIAMJ1V11 .111.10614All 

vilsum IluvfmlurruulliTiniviovienbiludiuurivufltunivrrifiima 1411&1411101t1111AU 

b551.111,1111f1d1t1 

5. Llit1111aler161191n1M11t11111.11:1:111f1 iflflf1154rriiiluvrwerrniumfutloulu 

nnivan1p6m -mantiluoi -m6 -14ritario1461.1V1111114617117udi'l 146411111 11f1G1 ntelflu 

cliuoniA 
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2.2 nillifoirrinmivi 

2.2.1 misafnidivi 

nivIon-mvIvirunnpirroi Aunn-loniniVolfiunkunilMvitinimEA 

191041.1141FWV1q11419114114131111r1VO41)1INS91 (production economics) 1111 

niummuidsztporlfluniltiflUtpiriffnufnwil 

441funilikiwasin*AutuniIiinNiSorra., 

arli441:ari-AviTemispiipuinzpoNER (factor product relationship) liirifillItt1151f1111J 

Lmnampuevill.Nvikawinhluniiiivii4 ilufluUtimillunivviimmio 

Ofif11114 3 6'1111111Z, ge 
A 

1. A.fllitlir.r4D1181.111,1111f1111 (constant returns) AO &11.1ilit'fllIr-IM1111,11919J1J did 

niliciunninvionimiorrfiRmluMucintvitilui15 -agiiiiilvTinrau war4Spritigunt., 

911I1wi1uTuf14 1irma 
., 

2. A'f111 .01:,104;101.1tLY111111111111 (increasing returns) ?ID 6f1lit111311IFISMilh11111 

3' 

3. A'nNualoolDiltrYIUMM4 (decreasing returns) ;I'D A'filitla,111IN501 :17;1als414 1110 

ii'mucunnlcat 

war4Eo1itlA5ultaniloild-an (11f7flifi'll111,11111I, 2532: 16 - 18) 

Ilill1J111111flirlqn1M1iffiall.11501.1V911fr11141JYTtli/Inli11FMNS91 � unr.Utitl 

fl1IN50111191111141111NE0111111 '40 A11411f11INE91 (production function) cl if4V11111t1l111 ,914414 

9/ .4' 
(1111,1A If1111)611, 2530: 15 - 20) 

1,11J111i1011 ,1 (Linear function) 1,1111f11ILLM11FIDN5Fril 11,111141.11^11461A9it, 

nisNifatimiutfition4 itiiMA4414nisNiofitivo464Nmicuirrnainnill4Mt iitmilr4S1l 

911-1011f1Jf1111;  A'f111=ff1Jf115U111 

Y = a + bX 

111111 Cobb — Douglas INA4fiCiimilNioviirrumtuimrovioutimitinni1p4ER 

innomoloutarutihnu tinzpinvieThIlltinfim A'initur,vunilroi41.1 

Y = aX," X2b2  X3" � Xnbn 



21 

Si 4,  

111111 Quadratic Function YilfITLIMINSCIAJ110f1f11D4V841.1f111J11011,M14
11
1f1114 

Nn0101111.11141111.141,111,MINMIDllianoqm A'fivtunizorrunis114411 

Y = a+bX+cr 

Cubic Function WIfi418111FISVIII1111611filA'slffliA04446111Pliglii 
A 

11.115C1fIVF14e45ZUZfllINE01714V11.15ZEM14 1.1411ZIMA4fleltUfllIP450111rflIrlItilillifliONEVI 

filflU (APP) unzPinFIEVIM (TPP)rpcf,0114 6f1VELIZMJ111Iiii1,111 

Y = a+bX+cX2 ±cIX3 

I L vdwiniqviluniINERiiiinul.islunilItinimirliviulnwii4piar4SoninzUv 
eL 

;116 ilirll Cobb—Douglas v4iluNnuitingiumnIiiliniothrmilva4q4nTunilr45A 

A'f1vumiliftvivtaN4fie9iimiINEALLuu  Cobb-

Douglas rf17J15 m1111444 (Y4IffI isIDA4, 2540 414r14  Heady and John, 1969 Un: Smith, 

1981) 

1. f11111A'4 1150 V71.111It'FfYit (b) `711411f111111.15Z1J1illrflJf1111WZIJ'UN natural 

logarithms tnattAlielffilfl'ilalfrlitilATIMINS01 

2. Ftn111.1104filii.111IZaviiUfAtiitlfilINS9111Fiariftivil tr,LIV4144P4M101J113111 

qi091141AMINSVI (return to scale) It;101,11filiN1Ift1114 tit) 

11111Na511J1104filffinhzRvitthiioniINERilfinnnnimii4 

011,11Zellt,'Nag101111.111,19i0911J191f11INSOUlt.141,1 (increasing returns to scale) 

111nNall1.19181filihrLISZFolltUabfllINSAiifill1416111111}4 � nilciSROti 

1141VJZOIDIBLY11,10i091111CAMINS91f14i1;  (constants returns to scale) 

vnnwal-nruo4filiirdnioAaionlIF,SoiltiTtIouninni4 lhfW471 MINSA 

DO:11,11Zelt9101.111.111,1910111,1191f115P4SVMAN (decreasing returns to scale) 

3. filf111101D191A0141.11011.111,1 (Standard error) of14 � ttilfiT14ERM4 11N514154 

L11A'6.144034avi14 lIcatiluIlligm Logarithm riatriiinnfillnillotAtInilnimintaav 

illfutriasimmis*iil 91o4iimechi17Jil9t uni5t1114ntul41it1 -rapofl44-)o 

4. .KnliturAliuummniurlialuienwillUtionilpiSm (production surface) I104 

q4tictun -rmiquini Cobb-Douglas 9niiimucAlflo4okintsnivilzA411.1JUIFIL1111111114 101/11fi 

Na910111,111119iD111419111411414 MAN 115Onili11111114iitilfilreflffi15f11INERII1111 Linear Function 
4 ad 

Vile Quadratic Function 9saftlitliZalUMINSOltylf31111191111.1.11110111.1A'3 
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5. V11111t111191D1pLiit1161.111151 .1Militlf1111.4SRUM:NDNE011441.1 

ii4441,IfIlINE01191 IiitilliOA11404I71.111111.4nYlloortiov LiatollilIf114111.1.1.11143J1flflil 2 

01'111111 cil4i1f1611V10111fIlINS911.1.111.1 constant elasticity of substitution 

6. MJ1111A4441,1111INEVILLIJ11 Cobb-Douglas bil -33JI.D11.1101J110*MflInflUi -J1J 

(interaction terms) 11104441,1f115NSA 15114?,1A1,1a6041111.1.144f1111.16VItlfle14 1 oil L1JD1A1J 

OT1111.116r11:34119_11.11iisIfi41,1f11INE01 1 4-111.111 ctIrWITIflrflif1111.1.111.1 Quadratic Function 1130 

Translog Function fil -mitnonnruo4NanIrnui -nwililliho Lint minicani-JuthiivIzolilirtin 

1 ii-JuS1 tr,Y111110411111,1.101111.16VIZMID4innnii 1 911 

Beattic (1985) FJA411111119148V1J1Jiiiiilallimillf115104tiltuf111 
43, 

NSOILII.11.1 Cobb-Douglas 119141-1 

1. f1115111I1r4V3JfIlIMINSVILLIJ1J Cobb-Douglas 48 ,9V1J1A11311111INS7a14001.1 
,' 

Ii141telr.1.-01M.1 (short run) 

2. filVildfillitil,I1Mt � 11111Z.114f111111.111134111IlfilJUtitliiii1.1 

tesunlonnIrrnmonnifillhinlinzur.ww 

3. 11,19;1411n11J84111150111::11411111011411filliTeJfIlINiFIfIslci 

4. virazoniqUtiioniINSoilinvo5nlikristijati FlD 7M1flI.L.1;4911.1VIJIptli 

5. FInVIOIRLY11411tflovuutinniI14Uvi'oni5c45ovii4 9 tzAuliJoilinwm191aR 

1.1DEJEFEMn49104Fin9101.111114 (Law of Diminishing Return) 

tislitIliiiWitinilNEoinni Cobb -Douglas tr,f1A'fllitllr, 

1101,FfeJliUtiLltlf3 (141111 1110414, 2540 41454 Heady and John, 1969 UM'. Smith, 1981) 

1. o 11114 rtio4tinithro4viimlatiluidta4 

co",,tu usilwrinn3464mrillialjaUtiorlinithuiwillifiirviitiii 0 

2. Ilf1V3.1fIlIfIlINEGliilaililiV11.11IfIlf111:41 .111firprisipuOJNDNEOlillflf11114 

titlf11INE911.1.9i=',Iff,F1141,110411t1fi tliffUliTh114fitriqfflrfAillOsIffilfllIt04 

3. 1liN01tA4141,1f115FISVILI1J41101111q141J414 � 14Y11111111irflIJ1ItliittlIf1111111 

f1111JilJiitlinvi -oroNSofiuNi'uwriiloi 

4. 1,10)4V1fIfilfillaillitill'UOV11571f111.111,161111041:40 (elasticity � of � factor 

substitution) 1111.4E1111.1.1.1D41.111i151fillat'Uvi'emilNivitznArywudn4 (IRA iii1.11,1',V1Y1, 2539 

414E914 Garrod, 1977) 
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‘NJ441.tifrilp4Solv -arntuiltrt,Aurrunilrifaululkwil 

Y = f(L, N, K) 

Iota 
Y � 111.116S4 illnUFQNSO 

L mnen14 irinu.riFrufilflunnwEA 

N Vilna& i-nnutt144TwillCut-nINSo 

K 111.110e14 awyfufil.illunnwSo 4401V41,111111111AiliitlftlINSFItt.1 

Liu 1 U cf15lf1U illi1f11041ThI qiinnin -nimm gal 

urro4lviatuii ifianturocZoiucatifThiffirratfm14 

UvionimEornlovilu 19161,1141Talitlf115F4S011ZItiblflOfILN 3 Ift191 fie u 
111441111tDr.U9it1111 

ale/filitill MUM& fihfilflunisNEomiffnunvolva41111015111 eildUcl; 

 44f1di-1aiivigAunI51JFrni(9104M11015f11104115et9fiti1s4 tf114715n51JimocioullMviviii11IJ1,1 

ii-authmdlut-rmThatilinfientivirsAriluniI14Ut 0tmilNEV19111161 14 

wAwriuitli � raialmomoicramtupmpiivicilil 

441111.JUV 

nimSgvawrimn5rmavii14coNSAfiloliutinniINE9111113uitunt.14 .14 � tf4tr.1.11141.91tin 

f115111-11.111M4Vitl tisYM (2537), inin Ulallt (2541), � 410`1111Z (2541), Bravo-Ureta 

(1994) Linz Tadesse and Krishnamoorthy (1997) varii 

fnivarTuio1eiffint11ropi5oruNif111o15n51Jinfirm f1D mniinilifitAticJiiiu 1  15 rl ~ 

V11.1150151141152J1tUNMEAlkinfiwiulsilinnniimlifAviuoi -Au � uoillarinAuvi4 

ni11417iFruluni5r4EoruNit-nonn5lliv-armittnuArilsilvin I iirrialciuNapISR � 6.11Au 

FinVinufmnviniifiiiiorni44 -numtiwutoinwilnItnismainivinivdiutiNuni5NSA Ifiu 

112iiturs44-ru mule& yl51NU1fl51Jlt1JU LsAtfl vilUtutui frnuf � imnio 

Itazinsilociinfarviudbilufini5NEAFfutlitimuifill � riuriihniiti, 2539: 2) %DWI 

It11171V1I111115441111M,MiatlikilfliVieftlIr401 alminropiSovroniltmonsiT4ndili -Au 

01045140fIlltliAt01191ri ni521,1111-111m5P4Soliic,nolo4 

gtunTritiAlillklf11111040V191 

NDNEFFElt14tIlllit'VIJ 4441,1Thilik11154111-1141.11Atitrilit4tiit1111.1iiiliui'ofoinuituNaNSAii 



24 

1,4i1J1:3111,1141111f1lIgf111111841J111:: -301.1tIDAYI1J4 (2530), il.101141 niainava (2535), ffiqui 

141 (2541), Huang (1971), Sasmal (1993), Banik (1994) UM', Parikh and Shah (1994) 01441111i1 

11I4411111Ati'fliltfl111.16JYTW4101J31.11t10.4nNSMID41f111915f1I1.11414F1 ;11 0f11511111.111,1441141r. 

iiNnyillAliantuNaNioruNinvonnufnannniinisrizarUtiluiltu 

?f 1115119~~i1¤11at1 Timeres, iimpillCunilpiSonmninnNon 

Anilti-niusoniurnImotosufriionnliunivutnonilpiSA unrim141J3inta90on1INEArii"-) 

flu ~ j iiTifulivvrul4ilfrimihrrluieviediintuNnw5a114iu 

aqn5vAint flt11:: (2522) VIVILMliTtlitf1113Jii.J*WieG161131.11t1INMIS0111041f111015f15 

UtiTe11,11-1onvinvrAnicati -niumanm11.111091041nNonnllunivutnufmNS0111&) 

1f11191111564V11.11It1111Uilitli411111J1L111111AMAJUlitlf111FIEVIt14 i ill ilk11010tYlIF159114 

611 till UV i't110 ri1I1tic.1 � lf1104in5 qdintIffIlIlf11191I 441AiliThfllIN501111111;e1rJf1111.1 

et liTtplOMINEFILitat1161J � illtZ141.1141111f1111ffilITUDJ1116 lIVISI59111 (2528), 111e11,1.16'  

Ff41111Itli10111 (2537) unzihun ri-mt111,1'41tel (2539) 441kilf111111161611f1111.1thJ1T111%0Al0tl 

niINSoutm:pmp4Sorrils;11%) � Th) 

i'1111041.11119111111.11fArt,91 � ifitA4 (2528), litm 171111:v1.n (2539), 

°SRI � n 19101.15rlij (2539) liar, Xiaosong and Jeffrey (1998) 1411)1 NiAtAl,l'Utit1f11INEFIci 

ilfiinth'irriuivitrifivitup4awagruosunNonnunniirmuntiiiviiunilififruittoinimu it19514:: 

(2541) 1111 -il if11194f1IflAILMIliflItlfi1lJfI1I1f1110111JM11JVTIJi14191D1131J1t1OMPISAIJD4 

tfrumnlinniirm 44ifutinniAnNii4n&rilaw54itiiiiiimTutztruihtiltiauNit, 

uonvinnilflivandiaruihtiihmiINE441141thnilunionTratlaiJ3Intunil 

14A-3 inflf11111111111104 Rao (1985) 44171111111111111f11111iiiilli.Itviii4FinNSquar,Uvitlf115 
e 

Na9111,1fIlINaV11,11U1S111 iflOtillilltillill1111g4t1911.1111INS91 61Vgivtilulliva41)au 
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I11141111A44171,1MINE01 

Y = f(X,, X2 , X3, X„, X5 , X6, X, ) 

Y � VII110E14 3jnfillI1LI3J;111 (rupees/S11 -V.51J) 

X, � 111J1tirls9 vpiivai1tt44 (rupess/971/i11) 

X, � Milo& lefinatmoi (rupess/41/5'W) 

X, � vantil4 

VI11104 iiinufmtunillTifinam% 

x, � v3nut14 41111.14111117114TIVUO4fill (41-Auvi-vit) 

X6 � 111.110e14 3efill1Nif1111.1 (rupees) 

X, � 111.11a4 aitruv41fivu 

Wa01flfllSPffl1I11N1lll 9JafilrtU1ll1iJ Idatintql,vo kinfin'J3J11tAgionimiR 

filflunilp4SmitaviliusimIli -a- iue4fwiTiviivinvionnarAmardmvesvfi - dnaiiiucilsil 

i'veinnmagnifruli lunnaminnfrnialuiul 

Ir.vrii4NaN551uat1U00oni5wi•i 449,ntiiwo11u51Wi'uni5WSA rramotiivtastImruls4 

2.2.2 fil3ilfi5lnifI171ni1 ntillNaG1 

L1h rillt11511f1111t1111.1ailli'vni -ii4Pinc4SAitazUti"Of1lINSVItlA 

Folif11111104f11514N;ornINSFI 

ullfluniliJim114LiKuniINSomewrionnlivYannzroi imni5'im5zfrnini V91p4m114 

Utielf115NSOI1111413DIAU 2 1114 fie (?11101 tflit0Elti, 2530: 20 - 22) 

1. ilirlyanitirmigin (Technical Efficiency) 

thzf(vlin1111114111frilf) rinafi4 fniurnimovrifiluniINSwuomilallfiv 

(Pothisuwan, 1997 614114 Farrell, 1957) 

thtiirityrrunisumiin f1O ihr.Rviinyvue4m11.1M9iTunimiove44p45m 

1.'tJf11191f1I1 ,̀141110110/1114 (physical) tuirrmlvTaluitivdta46oliri -nnfriviimor4Soninr, 

1Uti'on15r4S51 taila niA9 -muithr.FolinivitinwaNEorizannilormihota4mIllIntik ,  
- 

MINS91 ( MPP, ) (ff11491 allt0t111, 2530: 20) 
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tinni5-lo15iz111 nFri'lif111111151.0tioni5r4SVIIINV516 LYV9f55G1U (2528), 

Se5 � Lilf)A4 (2528), 2.111,1r, "ifYlMailitli"  (2530), i1,1011,11 flelJirfnif) (2535), 11fic/56 "  

Ff411155igiAll(2537) � ivenhzirril (2539) loolgilmAtinntincimionizanni -Jo 

rpnlinfoni514UvioniINER � UviremisNivicieil4ticiun -nr4Eqkiniarnwilicooio 

ifiturrurnemiiAtilimilaorritiiirwthriNaurromfniuirirritiii 

 tr.tMnilinhilli6riplaoitythr.Frnitrivom 

tY1t1Ut19J1flYl c1 

uons-mnififfrwith:FrninirrniunfranIcioniliiimtuivitiNnwivniumilo 

rpolintovill.nti'on -np4SALIA-) 64iiiit-ranvithrirninTransumiin LitiniIduantu 

A4f4tiniwiSmolimnfiii'mhzfiliftaAvion -nr459uminviriiR 

ii4n81Jrnhr9ntun1ImIr4Eq91aufaio5n5livinnit, � FinfilkalkliaritIllArllf11INSOVUD4 

1,1111015M 9T4tlitlf1154f1N19104 .91M111 Utik.' (2541), Fratil itlifta, (2541), Bernsten (1977), 

Bravo-Ureta (1994), Kumbhakar (1994), Parikh and Shah (1994), Panda (1996), Kalirajan and 

Shand (1997), Tadesse and Krishnamoorthy (1997) unz Xiaosong and Jeffrey (1998) 

01Q11041f11015f15 

91141 ■019104T41il31 � thr.rrunisaiiO41,111101IfIl 

f115 .A141U110flflifltflInn 

IM.011.1 olimoimormr,iiinhzi-niftlY1111401t1i7f19104VIIIRIflILIVinr.flU 01491nn15iin9)H1u 

Utitli4fldniv11441SAIMitYLISZilliftlY11114alfrafl irt'll11,114t1f1fIllilf11119184 Bravo-Ureta 

and Rieger (1991), Bravo-Ureta (1994), Parikh and Shah (1994), Llewelyn and Williams (1996) 

tiaz Wang, Cramer and Wailes (1996) 

Tif115511151Zalli5Zfrvin -rwriuntrati unr.Ut9u91o4n1511Miunile4SA 

111311.15r.ffrif111111,1111:AIMMINSFITIM1151S11191511theef1111 ,1 2 11.1111114 P10 (vi ihartp, 

2542 414r14 Mam, 1997) 

1. Non - frontier Approach 

2. Frontier Approach 
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1. Non — frontier Approach (Pothisuwan, 1997) 

1 llf115if1dItimill1111111tY1f111f11111VII1 (direct approach) AI,If1111.11:,1J1ill 

i11441141111NEOli4111J1:01U9i'0111014011 (non—conventional inputs) 1.1DflartletlflUti'elf115PISA 

111111.1 (conventional input)111115116 

111r11ilao4A4guni5p,Sol 

= f(X, E, M) 

1A6 

Y, 'HIM& NaNiviiiirmirruti4tuniINSovircouviarrhieu 

X 113m64 UtionilpiSoi 

E 111110E19.1 rill11111.1f16101J (environmental variables) Litt � 91c109104F11,1 

quattiu 911V11.11flILINM1111V11115f1fl -niquIs4 

M 111110E911 Uti'ainenan ,141.11,Ut ioiiiifillUillii1J16111115111JSZEillif1111 

,11111Thilfl 1411.1i � f1111111111 11.11fl1,11a3Jn 91v)V15 

51014uonvii5̀ u 

2. Frontier Approach 

niliminFolif1114711Jalflif1100-linild 

1.11:',FrYlif11141Vqii (production frontier) � iilt.p19114 � 111111111111111111.1 (frontier) 

iinfrnif11111,114171flilfl � cief1WITIJUIZRYlif111411141.11flilf191D1twiaZ.141f1M11.11SilifilinA0 

111f11111i1Jitli19101f1111111i1
4

thr.
4
rninivivo4th51Jf1'11n15NSol4 � 91111111911115V11115041 

trinniinzoiAtribill tip 

• = f(X, E) + U, 

U 111110t11 g (M); u, 
A 
911 11111E1r1JUMI M 
. . � . 

Y . � piarogrninmal4luniINEF111041,19i=1^11f1J 

X 111.11081 Utitlf11INE91 

E MUM& V11114111' 10A011 (environmental variables) tit! � Iftlfl'UDAIJ 
' 

qturtijii 911E.11.11111tINSV19111V-unlpfnuflulfi 
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M 111J10624 Utionicrvon cts4tMAtiuiiiifn -wihrrTuifl'un -nihhr..fiviin -rri 

1114111f1Cifl � ihzrfunini 11151111141 Li164,1tne 

510141Jef11^11fiJ I111411 

f11541111111114111 frontier approach 3144 ri 
z 

Deterministic non-parametric and non-statistical frontier f115 .41111111,14 -)1114'IJ 

V11.1150 -1911J5ZiliflifIlY011413/t11741 Ifien1iiionii-noniii4NaNERgiamilu11nAtiTuni5NER 

f115 rf frini sqWThUTLUII31 II non-parametric itar. non-statistical frontier tItZlliri 

liifircLifilillellfillf115115:', 01tPUNfilf1111.11011MADIJ (error term) IlnA4444111841111,11151J114Th 

(frontier) 
<lel el AI 

4ailfM91"0411154f111119M1b11 fit) 

1. mnfirthi5NicAuni5NSAiiiir4alstlioielni -mmilliinfAtuinin4 

2. f11501fIllfrt,18491D410140-41111,11fIcilliEILY1f1IUMUJ1100 

3. Iihl115111.19114 (frontier) wifintuqiqulialefiLema.n191 ;141401tIfiflf1 -113Ji411^1n191 

lwicaa.0 � nmerutgliimm 441:114aluvinutqu (frontier) ifiliquI4LNI9i'llanriilislA 

1.15zErnifirrivnunniififillifithzaysinivt 

Deterministic parametric and non-statistical frontier 111f115411111111ITY1141JVI'11J15f1 

IRe1111 homogeneous Cobb-Douglas production frontier 11Jf115f1f1111 cieo limp ti 

vzarjulaihnila14111.1111111.1,f111 (frontier) 

IlDfltlfili1J5Z1.11t111.11AVISIJI10111f115091 (production frontier) 1svi1 ,H4figh1114 

711t04 homogeneous Cobb-Douglas production frontier altisIV111.115tifitrallalltIltililtlf11514 

Ill5Ilf151JA0155 (Linear programming) 115t) Quadratic programming 1f1 

`110'41104fmilfrinliatrlifilo 

1. -IiiirmintisfoiimnplEofiUnvalzrolAitumfultrihat3onfm114 

2.(11J15flAt11,1ERS11.111 1`11Nrflif115fltrIVIfflrfAN 

3. ?I'11115t1f11111101i11111101clail4`11014aill IN)11.13111c4114 

lialt59111E14f115411111IPIEritif i8  11104t1f1f1151.15:311t11111111"VVII1J1,0114 (frontier) 

Movivitnhvinn5 alinflqUivviillaajnetiq,niquiiirordnii (outliers) 0114 
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Deterministic parametric statistical frontier 111111Irm11111.141111411V11.115D1C1IfIfifl 

filTLISralltIltillb Maximum Likelihood Estimation Method (MLE) 11Jf1111.11:311t11111 

likIIIIIJI.191141111Flifl (production frontier) 

114f141,1 

Y, = f(x) eu 
Igo 

Y, mno114 Nnr4SmiiiiifAo341.uni5r4Sorutmviarrlifi., 

X mrwil4 Utionilr45A 

u vane& tiiwinirwrimq 4414-TAfrinfliiiithr, FrninirrniuntniTh 

u 3.rinniitruti � arromii 

nimSoduilihr.frninirrniunfillfl 

64i1n-mhz3J1toltilum3Jitoru (frontier) IRol.iiirtiCifi 

fmthmituflikm-li Corrected Ordinary Least Square (COLS) 

iln 

Y = f(X) eu  

1.11101014114fIllthallt111111AIIII1110114 (frontier) lSoltl3b COLS 1JG141J 

iTufi

• 

i 1 vilf1111_11,11111tUff3JfIllA '4f11-14161bfiTAVDJITOESICO (Ordinary Least 

Squares: OLS) 4417111471111.1f111115111110i9114 il; c111thr,3J1tU 11641111111111311,1t111104Viel 

ni5WSon4limm5 tr.14filva4Nac4Socit1fl1ht1ntuS1'Jo OLS (imam YOLS) 

111,

• 

111 2 1,11f111-1MOVIVI M
Si
tlf111111.11:311tandi lifill OLS (YOLS) 11M1.10011V111 

ror4SOlfiliiiiGiiinfl4M14911f1I (tarw410 Ys) tiltY719.1111tilfilliffiniflitA1111 (error term) 

9141,111tIlf1111.1fIDIFIlfla¤11,1 (error term) = Ys - YOLS 
• , ,41.1  

414;11  3 'Yl1filli1'AfJ1.104filf1 -319Jfin1fIlf161 01-1fil400f19J1118.491fald51lt1lfITY111191 

vinnivillrantuAuTinil OLS I EJ1113J IfMnilliifiltdovaafiltniufiniqtfigouillkinfir, 

e1m1uttlihruni5 

11111 tiO Vl1f11716-11111J10111 113014141111.111f114 (frontier) 

110i169111847ifilIll fit! ri1119104f11f1111JfialcilflgOli (error term) 1:11 .IfiiRf1113J 

bi3JdIZRYlifllY171141.11fltilfl (Ui ) 44f1111A1,193411A filf1111Jfin19114011 (error term) tagn 

Thliiiiiifillflt1111JARTialfictlFiflinflf11 .541.1 (random shocks) 
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The Stochastic Frontier Approach 1141111411111111.11111111,1V11.1110Di11101910111 

stochastic production frontier 
24.  

Stochastic function r(11J15fIliklIJ W
y
If141.1 

Y = f(x,, 13 ) exp (e,) 

e, � = (u, - v,) 

tinaltaintiqu (frontier) fria.maifiLfigauvinn-nriu taffil19lb f(X) ev  um; v 

115nvtuni5nInnumnrdni (normal distrtibution) 

-u  4 � ii5fIlltUt.1111f1SZ11011,111191141. 474 e � .1 u � 11 (half normal distribution) tiar. non — negative error 

terms 
5, � 5,  

If114?if 1 ,141•1111,111111104 stochastic frontier model V11.11IfIll19141401111.1111iii 3 

9f4I,Lrffi4ii4f111NEV11101111i -JEJP4S01 2 Vithtl fit) i IL= j 

FirmiolvtpaiNivitii Y.* tit V,«) 

0 

 

Deterministic production 

function y = f lx 

   

piapiciTi2voicir45114 � ti) V < 0 

   

     

     

x 

   

    

Ution -nNift, X 

     

     

     

x i � x 
eL nwir 3 714flIftlfilINSfILLIJIJ Stochastic Frontier 

twin -mil 3 tr,n11114i1lili'HINSA i Itk1f115i9i1UtiOnlIP4SVA0 x, 

NnNSOlt10 Y i  ilVINDF45011111AINI1J1,19111 (frontier) fie Y,* etItt111.11nnilfilindill deterministic 

production function � trourmwSmatilutityulitriiinnn:rm  ?f 11151Jf1l ~l~ 17J ~1c1lW1~1~0U 

(random error), V, rIfillM-1111f1 (positive) illallilt1FIER j 5Z411f11114Mlitlf1111,450146 Xj  Iflt1 

IcrIi1JFIDNE01,10 � ilkffilV11161.1c4ncliOlrl ,Irp111F150114 (frontier output) � Yi * 

deterministic production function IVIIII:11110f111.11101.11'lliillitli1J1ZV11 

tilfirlIfInlAlfltEll4 (random error), v;  3Jf1ll&M.1 (negative) 444 2 rniiiijadipmp4Sovii 
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r'f41f1011411finIvuniiti -puNtiiMinntAU (frontier) LlgiajmiliONSOli4VT4IS10111:114tr,atjlou 

deterministic production function 1104111110P4'091Y14111J01 (Battese, 1992) 

2. dlzarinimmuniwslie (Economic Efficiency) 

IhrifYliD11111141011101 fly iluffrinivetreoUt 

ihr,Fminiviluvrbuftniflimmill4 

Uvioni5Nioriti7olfu 11:91041311ItUliisloilarWlint'llf119184NDF1591c1; 14iii V111.1111q114mINEA 

ni5191Uvioniu4Soliiiiihr,Frninivanwmiliininiirpoilelkilluprionfutzola414Utit, 
a � a Z. � %d yv .4. � 9, 

nispinvivuovu tInialornionunAnnutinni1191Uvioniu4Somilfatilfill'Iniiin111141111-31.1 

(Margin al Revenue Product: MRP) 1.14161.1fill95101611 111ffinnt11119401MT1INE91950P11:1141.14and 

ii1111114111110 (Marginal Factor Cost: MFC) unztiminoinicAtientarmaispoopiSouMniniA 

1.1.9i4171,11010VIVAILIA 

rprp-ipla h4191Thniuni5N5orriliinfu I 911f11:441ptill'itilrUNFIDF4501 (Marginal value Product 

: MVP, ) � (MVP, = Pr  )(f1111011,411:1011, 2530: 21 - 22) 

tlf1f11150111:4111ZRYFEMVIY114111Illif199.104 itI91111 f101.1901 ,10 (2535), 

9i791 iiiiihr.rfir (2539), v151af5 !Zeal (2540), ffitlitn 10f1U (2541), Byiringiro and Reardon 

(1996), Panda (1996) Liar. Ozsabuncuoglu (1998) 1910191itlItU15:41.1f111191UtitifIlINSVIii 

1.112.11Z•1.1 tlJ 5t,41Fill lpfiliii119104NaNS9lailfilnlf1191049;01111FISA (MVP, ,  = � ) 

Vflfilli1.19104r-InNSVIiiiiiMlflf11514UtielfIlINi9Vg411119111041SAIVISMDfii11.11:41.1iiinfrill:411 

iltIJSZRY1iD111 

441,11'u tfrumnyvnal)J6min1519M99tit115cii9u4uoiel5 

niI5Lfill:4115zihlif111111141.11INIFillinilJaunlINSAilatiluvdto4oi-)1111 

9inniAtnnimr4Sonfrtaiiwuto Rao (1985) 1916iiinItU1r1sIniii1n1114Uti'elnlINEWill  

unnalrfutaAtionilpiEsAtiviazviiq iiviluntinnimilennibulefiTtintuFruchgurril, 
a 2. � a � .4 � a tinni514UtiumINSotilfiiiiiansumurnet-numnommilvtierninovinni119Ma'iel 

a a , � I a 
1111MMI9I1M111,11.111.111140M1114111416 G4n1151flil 1n1Jonn53in1514vaiburT4 11411v9i unr, 

.UvioniINSoiu 

914.11i4 LnvolnIfyni,'n -nalunis191Utionilpiivivi4 3 cinliA tint 91n111911.1.11411,011,1 liel6fiD14 

iiimhzfryinTritorrfiluniI14Mvi'uni5NER 
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2.3 f1101111941f1111S1G11140111ill (Conceptual Framework of the Study) 

ni55ict154d1441111M111r11iintof151111filmf1siilluemii 91441.12iG1Jfr7 ndriiiiui'  
0 

5z,v1i14ihin156rnr, 

ibutlftins: � kn itlscrut 

(Independent Variable) � (Dependent Variable) 

          

        

        

        

(Technical Efficiency ) 

   

po ptionTLF1f4 

(Finn U/15) 

     

        

        

        

        

(Economic Efficiency) 

        

          

          

viitrdsiro: 

(Independent Variable) � (Dependent Variable) 

kInfilropiam 

onritli) 

iinfirinivorwirmlfi 

(Technical Efficiency) 

thr.Eininivin -worngiis 

(Economic Efficiency) 

1114 4 f11111.1111,111LF10,1,lf -1115;t1 (Conceptual Framework of the Study) 
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2.4 C1119JFI3114110111Till (Research Hypotheses) 

nnliMviTufmcgiovuosunvAlnItillpiiialf4lufrunorhnnit, 
tisIllii.ullioranicrultnilliMvielf115P1591061411111:,ervinivi aillrraynnioNtin 

1. illtarinlynnInifififi (Technical Efficiency) lfiticlinItlntincONEVAI.1 

111,htiriWINAMV -15191UtiMMINSOULVIantliq 

2. IlIZRYlif11117114101111FIV (Economic Efficiency) ioltAirmann -nlatiTo 
nilNivriwilmAiivfilicrinfamoNSAlifiliviifiinifilt049iioniINSAtilmfu 

ii4fivni 5 li9tion15Nigoi4ni-ru 141t11Jo15n5 W1lln9hid5m 1 1 Ttlon 9 ngpia1s4 

nfratleitlOtMilf) ,INMIDillallJ (Law of Diminishing Return) 



(RESEARCH METHODOLOGY) 

1115 -101 , 11414341,f(INIffl?(RifIlINE91171.11-1i41.110111IlL111,1111U611.frEliitalIlel 

i'4115011.50 ,11111.1111115l1lltakf1 2541/4214411114fliif1115i8440i0111113.  

3.1 01311.61711f1111a (Locale of the study) 

lun -diiitilitiiiiiiitit-mtfiunin-nplimpdpitiii (primary  data) 1mA -in -mill, 
A 

5 -yuvartimpt -intnvAlnIti,t4nomuchuriet-mtahvilluininairmmt, 9511 ]fll9ff151111J 91 

2541/42 

3.2 111,10181411111115ii1 (Research Procedure) 

3.2.1 dir.vinittarn -rnittiheirm (Popuration and Randam Sampling) 

Lf111011f154119,n1.7ur.li4nIvni5m11711111611.norhal510 

i'411 -5fltile141111i 4411.111MILY11:111JV 2541/42 ilillnlilf111A5f1541.19,f1 808 fill (Villif14114- 

ifING11611.110a1JVII1t1 : 2542) IfIfilrliTt114(50flillfffil541.1ihath•lifleblIVII vnipm, 

2532: 134 41,9t14 Chua, 1984) lunilfi -rultuVilill,11140111915f1Scitnilf111 41JihEid14 61111-101 

111111 f11111f1M9ling01,111f)4f11I4 0.10 vilolottat 1() 11lJ1Ufll11J21 1hr9nnlihat14 100 Lilo 

f1111iflalflifV0014 10 fill 

n = � N 

1 + N(e)2  

r11111,1f1 

n 111.1101 1111191110 ,1111Joi']etils1 

N111.11a4 illnlIdInflf144111.191(f114) 

U e 111.11t1E914 fl'113.1fin19,114DLITI ivitflAVIA (0.10) 
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n = � 808 

1 + 808 (0.10)2  

= 88.98 

f141fu9zliktruiRveln1JS1'Jath4i-rw-nr 89 fit! 

3.3 Iiii0,10131UfIllialitIV1111111119.140Vii (Instrument of the Study and Data Collection) 

04flOc11 14111filVlitlfliTr;14141111r1011011J (Questionaire) titfilt111J1,11.11111n1E1 

(Close — Ended Question) itataruirdnitnN (Open — Ended Question) Il1i411.1.111V01.1011.1 

Dant& 3 911D1,1 01414 

0101.1il 1 L'OBS11111114014,M41,111141114f1111f11101,9104111NRIM � 1.9i14 � A'fIVAIZ 

thr,rruninnuniswimli4clil 101111VITLI 

OltriA 2 1118511J111J401pliitrIfillf111Ni01 ningani4Thliitif115N5f111,1fIlINSFI 

Li1J StOZnal11.111116.1.1f115NSA 110=1.7)Miltntivt11114501 ifiliitunnlOv 

nilr4Sgliffifloil4 9 tuviu 
5?  

AD14`11 3 IVIDIT11511J1101p1,1101t11.1 11014 51f11 illnLIN1144591 511.11,14uilp11Mr. 

qiivI5fivill lut-mcZoll'udi4 

,e1 
3.3.1 f1111161C10111f11194%10 (Instrument Pretest) 

ti'Novf -maruvouniuntoiMmittoilaluniIitiullunlillevDt-m414.40;,n 

fniuuko4LinnniurnivItiiveztuvrrouniL 

ki1.l1fI3Tud5J11161111UTIVV1510 � ctf4INIFTITIVavii -rulu 20 110 1.4071fiffEill 

frinmillthalvevrivaluuurrovum � 1610 

14fltla.flI53Jfl154dIf1141FI5Tilnautinf15J1n14 � Ifiel1Hol1uurravin3Jc1ca n4coliazmnpu1 

1.111104111,1 
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3.3.2 4¤11e14111.1.111111411 (The Data of Research) 

?J'a kin fi 1 411411115iieJl. � 2 1.15Z1f1Y1 tio 

1. 910v,a3l3n-,113 (primary data) go ilevnfilAsiffmnfiniunivtInNonn56* 

0"4115.011,4641111i 

2. 483,000.fl3J (secondary data) fia 9ICIVITiellfi1101tntltfl1n1If1111T1111Jdf4 

rini01111unilionizri 4oidnifusiturienfilffilINiviiiur.14"4 

h1errUe4 341,1 � inlif141U1111191I6imeriimit, 2°1111f1411.1- 

Iff11116011111f111011CIllifilitmlmi unn -ruIluitiewtinmlAa 

3.3.3 514 f1111111113J1.YENCI (Data Gathering) 

a 4, � 0-, � 9/ � a nnl -nn -nrilovaaluni5110f1STW tiliVIAtilalunismuirumnst0114 MU 

1. 1hr,v1unuti111efim15e41U-m1ufith79104 Meten-rwiluilaluninku 

mull 5-ri � av 

2. 410:114fIlILAM1J5 -)114014IntlIf15110111JilliT1414111915f1Siikvil LIDZI7114031D 

ii1141J191f1111,4 � rrpl uma91tn5it4iuNani55it, 
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3.4 liflr3llf111:1440V0 (Analysis of Data) 

5, � 5,  

fl1I -Iiiiifli11114ltliJf1115tflITZTWEIVOtilll1U 2 iltaiTTel l  

1. fllIltlI1Z4VIIVIST1111 (Descriptive method) I.M.1111150111:41916193411I146140 

aimeptioundo4oluifient-iiimINEvalialismosuPlilov � filLu`6'utinz 
foemr, 

2. f11150111 .1.41i741131.11t11 (Quantitative method) 145/1,1104f11911fIll91Elililitlilf111 

dIraroplaholthunuirrilitultzilifieniIiiimmilmorirra (Statistical Package for the 

Social Sciences V10 SPSS)19100.114n155tfiSiniaaniM4 2 ri-rw 
2.1 nis -loni:Aficiuniu4SRA,milmiNnte4viTtlfllINSoritgvirinly 

if15W'So If1011111111.1r11.1MIc11 1471119 rflif1111111FliF111111Jlik10114 (Linear Production Function) 

113D rfiltllIfIlINE911,11111 Cobb-Douglas 

vlifIlIN5011,1111.1111.191S1 (Linear Production Function) 

Y= a + b,X, + b2X2  + b3X3  + b.,X4  + b5X5 + b6X6  

1.13a � Vf3.1f115P4501Lart.1 Cobb-Douglas 

Y = a X i m  X2" X," X4m  X," X:6  

Y MUM& ilIntINME91171,1Fli47114111191i114illtlflf111N501 � 1111 

41fli1111114iiir11takn CH) rivrti-JoLMAInniutli 

X i  

onvflqtrinNig (41L4) 

X., 11111e1r14 i1111144111.14f11111141141111J91,104fillil145111111141111,Cfilf1S11.1 

0114 9 ilifitn4a4tiunilNER � ninffilennTlY714 lA101.1mInurii:119,n nildp niltuta 
SfllJl uaznnterinfien (42131) � (15) 

x, limo& � 1111912t1 
3' 

innuynnurinipn 
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XQ  limo& iffinturfilonlinamilCunnwio nitArnufiluvinnsiiRil 

milonnifritionvii4t-Tu Liu 

iittuk4111rinirliatilwiniloAcnriu 

6onivi-runnifteriuntrmoiluoinvirrig 

(bli) frivilloAusontii 

X5  113nuil4 im-rwlevarrmormiconllfluniINSA � 11154-38 

fivrthenuflianilgli 
: 

; 11111004 thuituu -aurruonnlictitufnINSoi fi - ultulAinnivili6'0111t111 

llint1C11,1904.1fliwnsa'A0 (9,ninfrfituvrv`imil) 1104uviarritalviviini5RivatfltuAtmanalm 

IomiAuluninithand-AimMuriinivrutoinlionnswil4-xinnuAiirriirdpun (bli) it 

Vf3Jf111FIS011.11.11.A1.101I4 (Linear Production Function) 

Y= a + b i X i  + b2X, + b3X3  + 13,X4  + b5X5  + b6X6  + b7X, 
tl �

01.1f1111^1EAUM.1 Cobb-Douglas 

Y= a Xb1 x2b2 x b3 x b4 � b5 � h6 b7 1 � ; � 4  X6  X, 

Igo 

Y 111J1064 ljatiita4For4Svaliali4 fl -nntutinniIim-ruclaNawrimon 

loiTutinniINSA ttai-mit-ncoNSAviemiluitnwilnIlfliu 1115 

9110inrnaiwitviir,d9,n CH) 

X I  mm64 filf1411.1441141f1104;0411"11411,101INSAihalTunowm 

ni u4SR orom14-miliwnduitynn19,n (15) innilalt

111101

l,111111/1.i 
Y 

X, 1tu1tgl4 

n15WSol 1414 011191101nbitii LoinutImimirdpu n ni5dp,,n ninunif1141 unnn 

Leniiirn (17-113J4) wilAtisanuluiruitranlp (15) initilmNarrntli 

fliultulAnnirrinu 

(filani1.1) tlt1141011f117i01111109/Eaviliui cuiwillani1J) 1111 

416111.11141Jil; 111111d9,0 (1i) i11111101.11.111111/1i 
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0 

xonnod4 fivilisamitluniu4SA IIYI 
thultutiniTtnurnlifi AAr 

etnfi, fl51J NSDfll1fl51J) ttusitnvievtiluve4rnunil (Inn/Arm, um/nil' mi'cuirifilniu) 

wilhoilu-nalhairrnzilln (H) ilmilailuvrnili 

�

X5  HIM & � filUlt1101f101UltiqatflalgIMPA GILIMIN591171JPIi4 

(fI5ZVV11) tla t1141651filViErlitiltPUD4lUtfli.1 (UTYlif1IZVO11) � ("H) 

�

111.11664 � NifIS filInt111401111V1Iii40i011111 

= 51f11Y1U - lifrrinn 

alp -15111m 
AI 

wirtio4vinnutrmiluniINSerwpa41111r,or,11D1NSRAJ4 3 lfitn.1 ATM, 

filifiaullfrufittoinlitiloiful446464 3 Iskuni -niu 

= � * —
3 

m54-nninaullyucirrnr.119n 
12 

X7  111.110t14 filfiltm1z,vnuvurnwi5n5kN9ithiaDfiqtniu4Sol 

nilitruti -nlitnthrniturruonnlimAmilarintiunilyriirdpiia uoiniumnItuninilu 

MINEF1171,1FIT41911:11.11 -Mllik14 3 LCIDU 441111filli111111911.11114FIRAD4 3 lihtJa1ll71.1 1J111110 

L'n1111111/15 
1 � Ar A 

fiT14:1= � * � mi14-mi -ru-nannityrrn* (1i) 
12 

2.2 � FrninTrive4m514Thliitmiu4591%041,011011fll 'Lunn 

50111:1•41'41111V11.11101.1.11100f1t U 2 AdfllitlIr. tie nnionir,41h:fillifilri7114nifrafi 

(Technical Efficiency)LI.M..111 -limi:vfihr,avii/1111Y1141.f111:11T19 (Economic Efficiency) 

2.2.1 f11151f111:1111Ir.hif111111141Y1fillf1i1JUmi51N9155111d5dilrinivi 

viismitrafiluniIiiisTtionilwSoruasufrimnIniuoiledi4fiviinilim-roluentnorlinniu 

i'4viim9so41m1 IsimivinnilnaviinivitinciaNSonfanithormiliu (MPP.,) won1114; 

9J9i'on15c4Squoiarmsilq 

2.2.2 fi51tt-151r.41.15:fiVlif11111114IffIli f19 1.14f111171911 .0116,91141.1 

Iflo 

t1g1471IZSTLIVflirrikruoNaNSolifiliviiiiinin-Meionimmnami 

MVP = PY  



(RESEARCH RESULTS AND DISCUSSION) 

51filltYcli5410nifflrfOliffllIN501171,1Plialoninithp1 11,161L110 

SITY1116 i411 .79119i(141111.1 ilf1111111V1.19,112541/42 

1Utionnr4S411utminiflIn5 

rTumia ii41.15flicfb411111 ii -ruluoiletia9111.191 89 flu pinflivlitilkiiirruaaTluillflili4 

miyllimedsznautill157b16 ifltAlli400f11.114 2 riltlic4if 

dawn 1 ihn,,,nrilv0441JificniiiinnwimoinNolnI41.17niucli4yrioninnilid 

1111511110i1111118 i'Jll7fISIEJJ1111111111S1111Z119,11 2541/42 

Cilal 2 11111IMPitlfilINE0111,11111NiV1171,1F144148111Ill111,11.1110411111A5f1111.1 

611.110r71111Ile1 � 2541/42 

4.1 440114.184kuilinaffunilacruesumitrsnlVensTudrsniienrsinhldlunflinine 

641111fi 6:11156111.1411.19/11)111,111Zdefl 2541/42 

.4 yluyilunilarir.d9,m1UPIT4 muitni4 fnulurrvrmiufnimonflItivinr.flul4 

11,1111IN5911714FIT411itifIllailr141 2541/42 Nnt 111f1lIgf11111111i1 1.1111glIflIfetraz 67.42 unr, 

IMAZ 24.72 il1NlA11111111111:a19,f1 1 - 315 tin: 4 - 6 Ili 0111.1Alif1J 

1111015f1I � 3.45 

IlfRiDafififall,IMINE0111i1.11f11.111 (011114i1 9) 
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611,1111111.141111uni'laou 

77.53, 12.36 unzlettat 10.11 1J f11519j115441 I 1 1 

f15l15tniilliii1f1111111z119,f117.111Fl54 2 fill, 3 fill uz 1 fill 0112JA1411 IfifitfilifiSflIi(11411101 

1rifuf11uf115rran9,nbi1Jir1an9z1Jn151C15551u1im5215vtrinf1l5mirdpAvtiA'n *mitt 

Ljdr,19114544111414AlliA"filllf1111311:141(711114`71 9) 

e 
t1111.111 9 till'Illuar.fooDn0411111911flIC:11,14,111IllFlil 

11114114 

f,  

illalfifilllY1111111"11:11.1p.fillMtillJ111 

.; im-nrrrumminJ9,n 

(1i) 

511J 

(fill) 

room: 

1 2 3 

1 - 3 4 48 8 60 67.42 

4 - 6 4 16 2 22 24.72 

7 - 9 3 1 4 4.49 

winnii 10 1 2 3 3.37 

5 -331 9 69 1 1 89 100.00 

(10.11) � (77.53) � (12.36) � (100.00) 

tlflfli5A114101 

anworn-vraSonlasitiluirlizilen 

ifilIVIIMIEWnr, 52.80 rMlIllilfiiilJni'allf1111.Y'IT:Afl fount: 37.08 19TilF1111.104 

orumluni51111:11Qnuatiatinr, 10.02 ilf1111471FIIVUOJRUMitnniii431111119i114A)19511,1 

2541/42 V(1119tililliltf111015faMIL9iliiiildil.1110fitill 

MIltlf11191IflIfINVilt1151.141.141ltitilllfil5W11Z1.1pd fittilriThild111MIlitill 51014  

tinninviirAn (Gn514f1 10) 
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11471 10 innintarlovantosummlnIrNpihipli4 iitrunoniniuilarmalnitatInNtur, 

f1156ofmmiiiiu 

1 .4 i -nnu ritrniviinki n 

(15) 

A"tmtur.nni1efi5o4 5111 

(MI) 

foam; 
1104011.11.04 � til IJOIRIADJ/Ilil 

1 - 3 27 31 2 60 7.42 

4 - 6 3 13 6 22 24.72 

7- 9 2 1 1 4 4.49 

uinnii 10 1 2 3 3.37 

111J 33 47 9 89 100.00 

(37.08) � (52.80) � (10.02) � (100.00) 

111J1: ilf1f115f1111101 

1f111011f1110fMt 43.82, 34.83, 13.48 LIDtfOtIra; 7.87 97111111441,11111-1MS1111:111,71 

171,1GW911491f1111.111,V41 2541/42 Ihf141111LIA1 1 - 6 1J, 7 - 12 9l,  13 - 18 1.1 LM:3J1f1f1i1 19 

0113JA149JIRM6; t1ili f1151974Willlif1151,111t1*19113J1ILA 5.12 1 ( on.51A 11) 

61151471 11 '11.1 -)141.Lar,fatinztasunlio5n5r:Mniliar4i1 � 4itrunonunoznailunillguii 

44t-v6 -170n3714dilii 

lzmnain -)51kncil ilu-nahed14 (nu) latmz 

1 - 6 39 43.82 

7 - 12 31 34.83 

13 - 18 12 13.48 

lJiflfr � 19 9 7.87 

1 11J 89 100.00 
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thrgruniftulunildentiura'nesumorm 

LihminihagAwaviiriniurrird9,nluisivrifitio4Iniunnunii 30  it 31nY14 

ltititiiii14n1131111thaf51.1111IdenillId4'41.4Df1150.11III.h.1140.0111 2535 coNiolfilkinin 

niurnr,t19,nnufwifoiwniiiiiicINSvalializillIziatnitinhztiu 444u 27w14441,1uvivr, 

An11ila451Jiiittiuou InNonnlvilmotrifiontiienficupinomuitmcittlAlutinnmytu,119,n 

Liar,rnuilonmiutrumnasnintniumhthltrutoliniplaNivi 

fannloillut-mminipan timi3ninviii;d9,nRurilo4fiumAuntrzraniwn4 

YVlill invininfoonr. 51.69, 26.79, 12.36 LIAZfeanz 8.98 ihJSZVIM1It1,11,1n1I'd/dialf4 

thr.1.11fti 7 -  12 11, 1 - 6 !J, 13 - 18 iJ LIAZ1.11f1fli1 19 1.1 

LnNonnIfidurrunnurificido 8.87 11 (ffilI1414 12) t1n91flvii44ra9rzalu1kii 

rhulniluAimeirmilitiiihr,rruniniluniliviin19,niludi4lotnuSetiewnuin 

91111J11 12 ilintillaZit9tJaVUO4lf11191111141.1p.fliJ'IJF-14 .4 

illzwunnaluniu4So a ilUlti1f1614 (f111) i'von: 

1- 6 24 26.97 

7 - 12 46 51.69 

13 - 18 11 12.36 

mnnii 19 8 8.98 

511J 89 100.00 

11111: tinni7A -nntu 

ll?9fl~111#T14i31rfl11N c9 

IfiliPlIfl5loonz 51.96 L'it . 4111,17p4rarnifuniumir,119,niitali•Villflfillf:1131.1111,1 

bno. 

MIFIE0111flibILIIII1151711l0f19111 f1 .41.111111FI5f11 loon: 31.46 � Uflflinflfl159:111J11f1M111% 

ni5i5uoii4 � itAilmniiiilquirmoi-nnliluniurn:119,n4-Jo 

timpriluiblufmniinkraTur-liZANfavar. 16.85 91fIliEll,J,a1441 -311,13iti t,114i1  TAU 

rhulvaliirntrAu 
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Frwiite 

Id91aAviioni5c45A t-mill'ilutTioluvdtaAtiion -m4Sortra4Vii.nionvw tniiIflon15111 

Uvitmilr4Soild141.1111011n511311uninwird,9,nitAITnfiAtionimi944n&vainIvilliii 

ton -nnvniilwA'nlitutifoltAni56114-mn-nurrzynn 

1tu5o491f1A99timINSAllistifitnigoln5 bInviv4N111alslIfiflUrt1coN5Romiii6uniou191n 

1U99tw1i4 flifltiVISnIllirrnmofautp, nc45maliCientlufnurrnmo 

lunimufp.putminvolln5loi 

1111191If15 4441.1 ii . 411 .trquilth"friituzifiMunilnom-nuiatmluni5Niove4Lfrmnuile 

(011514i1 13) 

91114 13 iTtnutmr.facanaminNonnlc, ;,11.19,m714Pli4 iiitunorarimirrarA19,nunzini4 

f43.111104a141/14 

0 - inurn17n41:119,n � 11114f11.1191041.11,1111 .1 � 511J � fieMr, 

RULD4 � Cu1J � oruiezinzl � (flu) 

1 - 3 12 36 12 60 67.42 

4 - 6 1 9 12 22 24.72 

7- 9 1 1 2 4 4.49 

mnn-ii 10 1 - 2 3 3.37 

I11.1 15 46 28 89 100.00 

(16.85) (51.69) (31.46) (100.00) 

11111: tinniA -rultu 

lztrznailunilAufnipiao 

qtnimSonlonntrwilimiim -nrriird9,nilupawroThailumviwn 

ninimiininviin19,ndaimilemignimou � thiritniteil4igautpniviiiii  

911.11f1ll lunin19,n1liwnik,firruirthnlifionve41414i1111,111 iihmtintr.rhpinvii14Nar4591 

it4i1FooiequinTrettomoc4Sonlial4.4 gin 

1117Iffrin 111171 111111411f1151.111ZIJ9i fl 2541/42 If11191Ifl5i111111itileflar, 26.96 Linzrounr, 

24.72 alfilifIlINS9111,11;14f1D141ADULIAZ1M1Mktail,111f11J V113.11141.1(011114i1l  14) 
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911114i 14 i1l111,11inziount9ia41111:171IfI541.1V11.711d4"4 � ilittlf1F111J711..11:11n1 GIUMS131.1711 

ni5p4S0 

lou innuihot14 (flu) loom; 

ilnituslauop -mu 3 3.37 

viuL4auvitlf10f1101,1 7 7.86 

nni4Lhumfrinlou 10 11.24 

IM -161,41 01.111trfif11614 10 11.24 

oluliMufulifiu 11 12.36 

fla141 � DIVii,111f11.1 24 26.96 

11a161,4E1Uil,111f11J 22 24.72 

oluLA'auufniflu 2 2.25 

511.1 
�

89 � 100.00 

1 J1 JL11 1: ithagau � 111.110e14 � 1 - 10 11E14814 

na1414E11.1 111.11t1g4 1U 1 11-20 11D4LAI D14 

dal(11:401.1 111.11V54 7UYI 21- kwigau 

"Iflf115f1TWTE14 

timiniurvemihilufaue4.14 

luf11111111I1311.1"119,f1 2541/42 1,f111015f1541 .1,9,flilur-Ii4i4111.19114irlittbi,171,10i4 

njounluUt 

If1011114rTlii1JiiiJnilfaunr. 66.29 

Lantuoii4 Liu � elvito anAki � uillivenumnin 

fli111111111 r11f1S1 Lf11,1911t- 55eanz 22.47 1illicl1^Ii41.1101f1f141J1111011f1A91141114V1J19f11 Gi efAU 

ihfla1411.11111111Y1141J1t1f11J31:1711;0f19f11 room; 11.24 thihY1141J1irlflrellf11441411.71ali4 

(A -1514'ill  15) 

1406141T1i914 144i -AukourRon -diisiwivifitoiluoilimuu3iir minIt411,9,nifur.ifotion4u 

1.1111V15f11 ci9;411f1T11.11f1A4111111S11,015f11111flfril LiityaninniunnAidiuniloii4 Liu nn 

nntioniINSvi nilfnuflunimSo imbiTiuSio nni4Lrau LwzniliwireFlaNER 
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15 im-yuLLazfoonvutmmollnl,1119,niTudi4 

int-ruoicaoin4 (tn,i) foam: 

vvinlia16.1 9,niTudj'4 10 11.24 

110,11MIIVIMI 20 22.47 

ill DM Iiiii11 59 66.29 

1 -311 � 89 � 100.00 

91nn15fliwatu 

iimuzniidavnesuntonni 

fIlIP.15911.110.1i411,111f1151311Z141 2541/42 1111101Ifilinulvagurrnci5ollei -14 

naiaouitnifm iqutriiini5w5oniudiliMATINTIAaim19,M1 -11 iiuomulwmp45oruo4 

IfIlIVI5f159111f1154f111111.140EML114 5 1.11491011 f1 1 

1. fllIditIla)ritli liielfINVIIIIIIRIJITT414171.4.14'41.1111f19%.111111.13thILeflISU 

viVorevinni6.19,fnlial'f4m3en4Intrimull � IZOZ 

L70111.1f111if11111N liri714111q11It1i1iU 15 - 30 fill 11 6,9t1flili411111011flIfittliTITTVTI-111J1Fil 

unt31111.11.13J11,1101Z1111-3113011I1E1 VIA'sltlflIfIllinlJltU 15 514 14E110 

ViunAilik19filuLLIM4 

2. 11111.0liellnilinTikfl � ill11114111411,10101-114̀1 1S11101IfIltZlIliflta.liflI114f11510 

111111;i14 unt onia4 loulinn14u544 -nmuu-nri-ruluni5ioluoismilaniVaiedi 

3. finti ln go 11151:11911111X111111 . ,9,n1uudniCiitvlienJ11 

ni114,n � L1544111f111 

4. fmtunit-rtn1311100fAll 4 rill,' 

4.1 ni114111 riTulvtgiummtivarviit-m1411 -17 7 714 ifierlinTIIMOC1111 

vtlionuiallfiltiudan19,niTazia4uhif119114iu 

1413,111H54 8 fill ILVIMITYllf11191I11514110111F.1001 flOU11fa115:3111,4 

4.2 nislrila ri-ru1vitiAutill1111011f1114114f1111111:11171171,11-154 rip quid Vp11 

14-14-21, 13-13-21 VITO 15-15-15 ifle.WAVVInDflfilf111P45011f11191If111111111rileJlf131 3 
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4.3 filltili'fliiIVIiill&I.111111,11011.1 ill,1111t1111111011f114ifli:101J14r1111.flintl q 11 

iirihil01141Ifi0141ilf1111311:: iwnsAutzilniIiifiriuifitmiligermefigtnilp45A nmiii 

fiu IfiensAennvmnItznuaiiifitoni4iguloia 

t1 Ifl15Wc~ 01 

4.4 f111110461,11.1,nr.filifliIflltlf04 umonfilrilulvtigirrafiviutnla4fituLar, 

IfitJISIAtJ01fl001qtfllINS011.1i f1111101Yill 7 f154 

5. 11111111.1111811-1DNE01 tfieruplistentfliitlIzirral 85 -  90 � lf11101InIflorvilf111 

lfilllfiellNaN501 isimilulvitiu54411,61141unilitiuLtiol � 115441110111ll14411101 

niigileikm- iNiovosunwours 

118=060111.61611f111141U90e1f111P4SomviansilMi1stitinniItlfruilli411 

1. 1.1.1441nante4inI 
d 

14114111101D111111101362JudmIpu n � mIltrvolu nilonio4 113014111971JAMIMIlflUlflen 

P4MIE0191041110111111J14116 (5011111111 .11111.14411.11f1t04iflIM&Jailfill 4.842 45111J4/15 (011114 

16) 

2. 111441110111 11.1MINE911711a41.1.544111011A110iH1111713101112Jilfit11111flilllill 

n15m5nirda4117) 

11151IV1 niltunif111111,DZMILfilllf16117101i4 60111f11119111.1441140114AULY1161J 287.298 

91'311.14/15 (011I14V1 16) 

3. 1:111N1J11 1'Af1111,111:14f1 2541/42 iillb„jillift10 1^711ill:0910.nalfl I0101.160111 

111IlinflelliAt10iDliai1F11.1 96.959 � (0111141 16) 

4. rflIlflijc114114f11INE01 tio � Vrindfietilu ldv � en ilarni401.1104111J9Ict 

Inv0i5nI141uniINi01 � jitnsiitifo rt151fl7JMe4t-TuiLarinivri9nli9t tiazdinfirnicoffiuitat 

iloiriniliCsAmieliiviifiu 2,966.235 SRI (0111141i 16) 

5. lenflii rillillitlitfl14011f1I11.11J1111filftilt(glI 14-14-21 ,13- 13 -21 YID 15- 15 - 15 

I01W501111111111101t1Atlafifill 295.449 � (01111411 16) 

f 6. 1131.11'illI1 L1.114 .11111,1111INS0101n001qtramIr4SmilupJ4'4iie jiismhzmu 

iminillishillunimSon&Joieliaiiiiii 14,910.470 Qf11.11014111.101I/15 (011114'71 16) 
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G1114 16 f11114Ufg0fIlIFIS01110411111915f15PINS01271aliaitM111,111559_11141.9191611f10ffin151el 

0411591L9ft141111i ilfmniirdp 2541/42 

1U90onilr4EA 
�

iimin15141sAtniali 
41 � . 

11.14411,111110.11f11 � 4.842 � 91111.14/1i 

11144110114 � 287.298 � 911I3.14/15 

IT-J1^11,ii � 96.959 � Finflili/li 

viltnri � 2,966.235 � Son/l5 

100114 

�

� 295.449 � Flaniiiili 

f dililtlitl � 14,910.470 � 71111116.1.191I/li 

innoni9: wvinfilluithiisazaioviTaIN 

t1f1fllIf1114 -41 

mazaitmultnfilifiAviiimilF4SmafarviThii14vinniAnNiiiii4.11 

1. fill15411111t1VOJif15 f11141.L54111J1f1104ifl5fill411101111111INSvaTmleni1411-1 

iiimouniImitanitlaTdp l9f14 m1'41115714 t-moniol Tilalfhrtiwootiniut-lui.iitncocZA 

11041.1111911f151114510 If11101111Irifill'iliiitllii016111,1114411,101tfNiflIIRMAOLY11611 709.880 

11 -111/15 (9111 -14c11  17) 

2. fi1l,M4111f111 fla fil4119f11,14111t111111f111411,111,1f1V11513.19i14 

nimim Liu f1151G15U1J11 41^1010 ninoltilardmiva n ni51.1,v nistimimilatniut-luaen 

1,1111G1IflIrlfill'Ailelifielltil1MA10111I0101,401Yile111 4,309.476 1.11Y1/li (A -1114`71 17) 

3. fillbYTIJi lui.1111511V1Z111f1 2541/42 11111915flIrlfill4i101f10161.11TTV11411 .1910 

r1 ellY1161.1 3,062.663 14M/1i (V11I1Jii 17) 

4. fi1V1IlfIr1;119111.11111N5R ?ID fill91i140161.1V111fliiii4111JAilif111V1141111711,1 

niINSA 

101ElliA01111191IflIrifill?I'iltlil'JfIllailfill 1,336.542 1.1111/1i (R1I14f; 17) 

5. f119 U1f13J 110 filiCilallier26111011111filf11191111I1411,1MINEROlneRtlf111;4591 

10161SAMMIVISfllijfill9Ailtni46161.161f1311.Vilfill 3,255.920 11111/1i (9111141(11 17) 
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6. filitainitnoll'e4i'm tip fiiiiiitnnityriiiiiArwoinnillalmtatoinl acad 
gilnnimunvonoii4 � 1119f1uniINSA7Jud54 

334.56711111/16 (911I14fl 17) 

7. fillilimalentiujiymhzirrivilinvonnslcisluniIpiSouTudi4 

lf11191I11131fillIlilellf161,11hail611 6.716 um/1i (onli4ii 17) 

G11111f1 17 f7119liltdilf116111U00f1f115F4591110 ,91f111011f154NEGlihal541.4¤1f1111111111.111411191611,110 

ilf1111:141:A.19f1 2541/42 

UtiielmINSA 

(um/15) 

fil1.114411,101104ifil � 709.880 

fil1114 ,111,1fill � 4,309.476 

fiivicavTui � 3,062.663 

fiirnufic,' � 1,336.542 

3,255.920 

334.567 

f111,11 � 6.716 

Yn: 

4.2 nrsliilgiunilwiloiluniiraviiholTsitilanntithplatiosumminihniitamiuriin 

Vit1111111:11.11f1 2541/42 

4.2.1 f111511i11:14,40f4iNSTUFWTHIOWIfilNONatililUtalelf1144414011NBVI 

1. fl11111f111:41444414110111,4145611Taiim -raPiimi-nrmiltinitunri 

ni55minfg4n9funi5NS91.71:141i0f111N50141L11111-1E1f11811111 � IN11111 

51f1I1Z.111,11f11111r73JiluifIrrtimli2numaNioll'udi4tinzUt 0ion15OR 

1411.fi 1114411,11111e4ifl5 11144111f1U � 1tuniluar, 

thuitum � lunniimmiin -nuaillieoi4nth -avnillurdtpounilnisc459muutillgill4 

(Linear Production Function) unzraffi15fIlINEV1611111 Cobb-Douglas 19161411111111111V6F1 
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ill111111.14011115;01144f13JfIlrf911 (Statistical Package for the Social Science vii'a SPSS) lu 
f115 11f151`YT 

FIM11151f151:1"3144411111INEG11711FIT4114111VIJMIli11401I4 (Linear Production 

Function) ilrff14111V1JfIllf1;  (1) unzor5i4ii 18 

Y = -89.845 — 3.697 X I  + 3.398 X.2  + 7.648 X3  + 0.084 X4  

(397.618) (12.154) � (1.007) � (3.192) � (0.032) 

+ 0.487 X5  0.004 X6  � (1) 

(0.590) � (0.009) 

Multiple R = 0.615 

R Square = 0.378 

Adjusted R Square = 0.333 

Standard Error = 471.780 

F =8.311 

Sig F = 0.000 

Number of Observations = 89 

fillInA11113J1669 4 filf17111f1WW11,f1A011J1VIII11,1 (Standard Error) 

fiTHIPAY � Y 

X i  

'rano& coNSoniudi4 
111.11tliel4 1114411,1111104inS (4111.14/1i) 

X2  11111t1t14 1114411AU 

X3  1M1654 

X4  mnot14 (Sovli) 
X, 

.4 : 
X6  111.11004 1.11111i11111 (711110411.1011/1i) 

vinnillfi5in1ii4t1 uni5piivaud54lupiv3JnmrItion4 � 1.1544311fill 

iiiivivolunnaimunnalAtuuda4Napiamludilatii4r, 
IlaintitgiinAionnwiloiraboar. 95 iflealirUir1511iriaVien1ILIIEMLIJMNMISAITIAT4 
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anniirm 5'04n4Ink 

i1J1hzfoit1144f115iiflftliii1 (R Square) 1alfillY1161.1 0.378 1111110f1113..61 Uili0f11INsod4 6 

ijr-laviEIMIAt111111.1a41.151J1t1INDNE01371,1Flisllet= 37.80 rillic1; 111519Dflletlalt 62.20 

iNgrilialmAilierisild'uiltmonn5firriimmufpfli qturtr),i1 1.13into°;4114 &9114 

cil4iitkinfulvilmnimilNERii 1 (q1151411 18) 

911114`71 18 � filf11111f1D1011401,11J10151114 filr71.111SZFrYli11.11915111PUBJUlif.1 

n15W50 � t tinzIththlintittyymviitiluvdtomunnnilm5FILLUIJAVIIJ 

(Linear Production Function) 

1111f11104 � Ell � f1lf11111 � Ell � fild6ii � ItIfilltilel 
A 

ili'fl � ihnlIZRI'lf � fialqlf1D01,1 � 6.nlIZarit � rlifituvril 

toAtio � 1.119"111111 � 1J1V15111111D4 � virii 

(B) (SE B) 

U9iTtl 

(Beta) (t) (Sig. t) 

-3.697 12.154 -0.034 -0.304 0.762 

3.398 1.007 0.328 3.375 0.001 

7.648 3.192 0.225 2.396 0.019 

0.084 0.032 0.306 2.616 0.011 

0.487 0.590 0.077 0.825 0.412 

-0.004 0.009 -0.036 -0.399 0.691 

-89.845 397.618 -0.226 0.822 

fium vim-arm-nu 



+ 0.123 lnX 5  - 0.022 lnX6  

(0.110) � (0.097) 

4.0 � 1 -0.021 
X,

0.377 
X,

0.438 
X4

0.198 
X5

0.123 
 X6

-0.022  
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NnillI51,f111:',4A4641,1f11INEertalilluplrflifIlIMINSALLIJII Cobb-Douglas 

tivii4lio3Jnl571 (2), (3) 1in:01151W 19 

In Y =6(.404= 0.021 lnX 1  + 0.377 lnX,+ 0.438 lnX 3  + 0.198 lnX4  

(1.437) � (0.033) � (0.172) � (0.151) � (0.051) 

Multiple R � = 0.652 

R Square � = 0.426 

Adjusted R Square = 0.384 

Standard Error � = 0.264 

F � = 10.127 

Sig F � = 0.000 

Number of Observations = 89 

t11114141A1.1113.11a14 filfr)11.01n1 ~1111k01,13J1MITU (Standard Error) 

111.110i14 FONSF1171,1P154 

X I � 113.11tAL1II411.11f1104if15 

X:, � MUM& 1114411,1f114 (4111.14/15) 

X3 � 111.110e14 

X4 � 113J1atI4 � (ion/ l5) 

x5 � miiviem lend (Filniiilli) 

X6 � TWO& � (ruinfiannili) 

connlfilizvfii4auni5p4Soiludi4luidvunilf115NSFIL11111 Cobb-Douglas 

11.14411,1f11,1 � iiii.nivialumnimunnaJAmardn4 

PONEF11711a4DdlallfAlfitIJCISZ411f1113A01:11110t1DZ 95 ihiliViLMAtiilfirigiliIIM101115 
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tirAtnanimcgivaliaJi4Dinfirm 104nolo 0.544111f11,111n1101IlfIrli1; 1411.1f11INSA 9111.1A1411 

Ir1013‘111tU1d1611.11hZ,Frviittthnilgicithit (R Square) otS43Jf111141611 0.426 111.110tVillYil 

U1570filINSF11714 6 911191 riNaviermAtrutalanrimtuFinF459117114Fli4f0M42.60 filalt116 1 19 

b'nfooar, 57.40 INgYlillailDAllielti,141.11(11 1.1111AIIIIi1V11J1Silf1111q1J1$1'  qtuyif2ii 

1.131J1t111:11F11,11`Nall Gi efT7.11.1141111.11111.1111M11IMINSAill  3 (0115147i 19) 

61111417 19 f11i6J1I5ZFrvil  filf1113M1Ottlgt9141J101131U dir71.11.11ZR142J101ISTIVUEIAliTO 

f11INE01 f11VfO 1 t imzniinloinfirn4viiiiluplinortunilinmivutuu 

Cobb-Douglas 

151141104 � f11 � filf1113J � fh � filVtlii � II:G1111Th 
A 

Uti'0 � iirdnfrrif � tThltiliftn014 � il3.1115ZRY1f � iiift0114 

11041ib1O � 1.11915211,1 � 1J1911.111,1%04 � V elii 

(B) (SE B) 

Niel 

(Beta) (0 (Sig. 0 

1.114411,1 
A 

It11e04Vf15 -0.021 0.033 -0.063 -0.617 0.539 

1,114411.1f114 0.377 0.172 0.207 2.189 0.031 

11')1ht 0.438 0.151 0.263 2.901 0.005 

rflItat 0.198 0.051 0.421 3.907 0.000 

1e10111 0.123 0.110 0.100 1.116 0.268 
_ rA � : 
u11.1124111 -0.022 0.097 -0.020 -0.232 0.817 

fiin4f1 1.404 1.437 0.977 0.332 

111J1: linnisfnuitu 

tilenritruifierupmnil-lomr.4g4ticiumINS019104tnNonnI 11,16itimil411510 

9411iFil9rt141112.1 101091rflifillftlINSM1111.11A140114 (Linear Production Function) unzramil 

111INERt11111 Cobb-Douglas 1111i1 f1115tflIlLAIDNIVIJMIll1111 Cobb-Douglas flf1113J1111J1Z,VIJ 

unr,thi'onimifunnninninil 

niu4S0111111JAWII4 1110411fIfilLIVAlf1113.1a1Jii.uinTrii4p4m5oiliali461Ai) ilt1f11IN5011f4 6 
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VCR (Multiple R) Vf1ifI1It11111 Cobb-Douglas 1it91lYi1f11lf0t1DZ 65.20 0141.11f1flilV1V111111J1J 

1,11119154fi9JmillYilf1115eeln:r. 61.50 filVTIJIJSZRYlittliffIlIoThatlit (R Square) 0141.1.V914t14 

0llillW110A0iitlfl1INSG1114 6 iffitilfifirOiatIlIratrtall.141131J1iLIPMF15913.111FIT4 rfIlf11111111.1 

Cobb-Douglas V11.11100i111614111:31 -nulevar, 42.60 VIUMIUMPARI48i1.1101trithnntli 

fOtlat. 37.80 tiatfiirTaninfrnituyi4fmomfruitilrJmnliiifii (Adjusted R Square) 'UN 

Vflit1111,11.11.1 Cobb-Douglas rJfilailfill 38.40 441J1t1frillt1111tillIRI4 IfieJlitilailtillIEMZ 33.30 

i41f111414rrun15fl1IFIEv1i11111 Cobb-Douglas Yilf111501SIVIA4fl 'ilufllINiVI 
s. � 514_ ■ 51. _,. 

1.1111-154 9141Jf1119191911111.11UVIVn anrutraintgriurtlifinin,f1111.11.403.111fvonz 95 Finfil4 

Iirf91 ,11.11V1.011Ifi (4), (5) 0113.1011114`11 20 

In Y = 1.611 + 0.409 lnX, + 0.484 lnX2 + 0.181 lnX3  

(0.965) � (0.168) � (0.142) � (0.043) 

Y = 5.008 X," "' 9' X2°484  3 0.181 

Multiple R � = 0.644 

R Square � = 0.414 

Adjusted R Square = 0.394 

Standard Error � = 0.263 

F � = 20.040 

Sig F � = 0.000 

Number of Observations = 89 

fi111114tA1l 111.116e14 filf11111naiRADIJIJ1V15.111.1 (Standard Error) 

A11114014 Y � mnorm 

x, � 113.110r14 tl144 -1unfl4 (4111114/15) 

x2 � limo&ri71^1Ub (FiTanTu/li) 

Xz � vanotI4 rnufilfilflunlINER (Ev11/15) 

MuLg0n51J11il9Jrr1m15ni5piEvriiimnzr3J rya 

VIJf11111,1511 Cobb-Douglas 116491flv1flif-311.1.1IF)VIVAl9i1JrtlelilfittlY114ViTh11IZ0111f1'311A01711 



55 

fElnnt,.: 95 DIEM WlYil V71;1411.nt'VlItfirrii19111,1fIlINE911.1iilliYiniUt111111111191FMNSGIfilali4 

orii4inIciitituriniiiiiinkumil.AnTuf Dun: 99 1.15441UflIJIMiliticiiiiiriVinlUtIlI 

Dimormal&nardamoNiviiluPli4otheToratitituillz411f1711.1k11711.110fAlt 95 tinniin 

iirdItaviiii.144f11SG1flauch (R Square) 44141Jfill141611 0.414 111.116f1111.61Thliel 

3 Iff:191/1NWitlf11161.lgfilJ111.1a41131J1uampiEv11iud5J5ount 41.40 ri-n4 firviSeiin 

DO M' 58.60 � 1.14 .511i1^1a9104Uiliiilifilighliiii1410,111.11111J11.1ffl.M1If11114501ii 5 Mil/ 1.1,14 ,911,1 
A 

111104iflI � 1.15111t111,11 unzUvtagu � viinlonnlikramofautpilsil 'Mud quill:A 

1133..rranficlu lhuflu (A1514il;  20) 

1.1.5441141,f1104inI 

d 1 ri ITO '1'41 iiszs;Tufniutileilui'eant 

95 alanntinlalwilii4ni-rail4fini1141,15441141111EhlinIlunillyntAnfictuiGiiiari 1.1.144114 

rilubitynifluniIrrilvdp„niie 44fitimmufruldifniurlititwienilantni 

Imr,iliirivimiapiaNSonnnniimmuomoinl � 18olini141.uniINSolurn1"iy71raivt-611 

0111.1c1; f1191115.411 unziidlUviintu � ii1JFinvioni1141mfi3J91toin11onnliin Liu Tin17141u 

1.1,141.1 01 ,40114 

13,61fitiaii3JNann-mnityllnanin11Nluni5141enf17l91a4t8lio15nluoinzlio 

11.iiiiirivinvionisAtumlam4NawiR � r`i1Ni11133.ntu 

f1111971,11 � 5.  91041111J911fil � LI,104ilinnili'ordimiuni1141.1 -ruasunvonnutoinniunItniilflenn 

441°1 luni55Lfilir,a4rrnliuiumillg -afiblirfi -usAtpue4t-rnlvinl:itYWVO4J19ie'n.niifjtu 

efinzeg,q-JalluniT6Denf-uktrdmve4itmonnlitaioimr,fili 

n1I2o1diint1d lwthorm11snnf1lillu-lin1li4n&noitimill.41.acifillIMD1S4111g01.1 9uri4N1 
, 

Itiii.m111.119f0271,141  Don: 95 



56 

G11114 :ii 20 � filf1711.1tlalflif161 0141.11F11j11.1 filifullIZRY1f1.119152TWUDAVi'D 

fi-npi EA finfilit � ItanzimlninfirmrtailuithmounimINEfittint 

Cobb-Douglas 

tilf11104 � fil � filf1113J � fil � filVail � It'411110 
A 

Ut i'f.1 � ihninfirf � flfflcilfInDll � 6.111U:31'1f � ihfitipm 

tfAtiti � 1.11011,1111 � ITNII211.111'04 � viiii 

(B) (SE B) 

.Uoilti 

(Beta) (0 (Sig. 0 

1.1144111f11J 0.409 0.168 0.225 2.430 0.017 

ilirui  0.484 0.142 0.290 3.397 0.001 

rmtfl34 0.181 0.043 0.384 4.217 0.000 

filial 1.611 0.965 1.668 0.099 

YIIJ1: tintinti -nratu 

2. nrsitfilirtfihtliunraiai'ffillOifunrniififi -Juvtimilu 

ni550111:A44.ttuniINSOViii4t i'Elf115N5ofIlowtilatiu 

whit-nueluiuinvriio.pfiicoriEfill'ufli4ttarUtionisc4SR trolmhtAuf1ltiU LfZUfl fii 

11,14411,1013D4i'fl5 fill544lUf111 filITTPT14 

D4 'f15 1tan111i1 

2I3ffi151ifil4A5I (Linear Production Function) 1.1,Mtrf3Jf115fIlINS01111111 Cobb-Douglas 19104 

Ithilf151106FlillItIlll11011115itlY114a4fillfilVflil  (Statistical Package for the Social Science 

MID SPSS)l'unilionizvf 
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roni151fi51n1il44444mINSA3lupl54luillr6uni5iluom (Linear Production 

Function)11M14111MfIlliti (6) 11 :411114;1 21 

Y = -548.677 — 0.006 X, + 1.737 X, + 1.451 X3  1.509 X, 

�

(2597.172) (0.602) � (0.461) � (0.729) � (0.572) 

- 0.082 X5  - 0.666 X6  - 15.375 X, � (6) 

(0.439) � (0.730) � (40.379) 

Multiple R � = 0.591 

R Square � = 0.349 

Adjusted R Square = 0.293 

Standard Error � = 3227.884 

F � = 6.201 

Sig F � = 0.000 

Number of Observations = 89 

f111,1414L'AU111.110694 ii..in-ramniAlfigotanoIliu (Standard Error) 

flivrtml � Y � 111.110694 VfilFONEV1171.1di4 (11111/15) 

X, � 11111a4 fililIJI1141f404iift5 (311;1/15) 
X, � 11111054 f11t1544114f111 (11111/15) 

X3 � 111.116e14 fl11171NU1 (I11V1/15) 

X4 � vanut14 � (uivvli) 
X5 � /IMO& fl11 01fl 11 (1ravli) 
X6 � 113.111.1e14 fildle1151fll1fl50441I (11111/15) 

X7 � 111.116694 fi1j1 (11111/1i) 

vinnilioniniliffigiunimSonTudi4luldriunisduol4 � fil11.54411.1 

flU filirliitillatfilVillfliii11 14114fliSPISAililliYinitifilleilllEM1511hUlldn4lpfilFMNiVI 

ilud54D014ihininfituilltkufrinn4eliti5ounr. 95 lflafiloo- wilgylivinvionnolatruudn1 
vfiicimimnniirm smuitio � V111.1A1Fiu alp 
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thiltUlfiliiird5zimiuvisninkfrult (R Square) 443JfillYiltil1 0.349 11llitlfr)11J'il 'U'ilitlfilI 

4.1SAil4 7 9nloliip.moief115tilAtruialmiptiicor45va1al545vuar, 34.90 rillfikliSatlfetJaZ 

65.10 1.11611filln9104UlitliftlfIttnilf11101IfIfiir111.111t1f111.113J14 Ohl quatilil ilimurtliPtu 
tluolU 4411141113J11')1.1114MVIlIfIlINEOlii 6 (A151Jil 21) 

91111491 21 filiiillin Erni filfallan1010151 01,1111015111.1 fiirTininFrnfinoIliwutoUviTo 
fl1INSG1 fiviiii t unzlziiirtluinfituviimailuithamunilniwkinnultionl 
(Linear Production Function) 

T11011104 � fil � filf1113J � fil � filrfaii � SZ9T1J11O 
A Uti"6 � ihriJIZFenf � flaifitfintru � thnh:fnif � c0ifitign4 

91041tfiEl � U1011111 � 1119151114 104 � rf 6 ii 

UtiEl 

(B) � (SE B) � (Beta) � (t) � (Sig. t) 

0ilt1.544111 
A 1f15Mtl5 � -0.006 � 0.602 � -0.001 � -0.010 � 0.992 

fi1lt544111f114 � 1.737 � 0.461 � 0.378 � 3.768 � 0.000 

fi 1 ITTPTIJI. � 1.451 � 0.729 � 0.209 � 1.992 � 0.050 

filrflItfIrl � 1.509 � 0.572 � 0.303 � 2.639 � 0.010 

filltliftri � -0.082 � 0.439 � -0.019 � -0.188 � 0.851 

fildfD1111f11 � -0.666 � 0.730 � -0.101 � -0.912 � 0.364 
. : 

Mill � -15.375 � 40.379 � -0.037 � -0.381 � 0.704 

filflA � -548.677 � 2597.172 � -0.211 � 0.833 

fun: vinnini-nratu 



59 

ronivIonizvN4417.1.milN5011.7111Fli4111111MJMIMINS911,1111.1 Cobb-Douglas 

La1G1111,1V1inil11 (7), (8) unnini4ii 22 

In Y = 0.012 - 0.004 lnX, + 0.530 lnX2  + 0.366 lnX3 + 0.231 MX, 

�

(1.752) � (0.080) � (0.176) � (0.157) � (0.061) 

+ 0.065 InX 5  - 0.027 InX6  + 0.025 1nX7  

(0.114) � (0.023) � (0.048) � (7) 

�

Y = 1.012 X, �
0.004 x20.530 x30.366 x40.231 )(5  0.065 x6  -0.027 )(7  0.025 � (8) 

Multiple R � = 0.649 

R Square � = 0.421 

Adjusted R Square = 0.371 

�

Standard Error � = 0.272 

F � = 8.410 

Sig F � = 0.000 

Number of Observations = 89 

fillInA1.1 11111064 fl1W1111t1D1R111681.111101I1111 (Standard Error) 

�

6111140114 Y � mnuil4 

�

X i � 111J1064 ti11,1,14411.11f1104iflI 

�

X, � 113J1uf14 filit144111M4 (unvii) 

�

x, � 11lmti14 fiTIT-Siui(vrntli) 

�

)(4 � 117J1064 finnufnIfillnunnwio (uivvli) 

�

x, � mnag4 fill u1f13J (nwli) 

�

X6 � mnut14 flllcfllJllflllf15D40fl1 (vravli) 
vanag4 
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NDf1 1551,0111131141.011INS913.71,1F1f411,1ilfallf111f111PISOMIJIJ Cobb-Douglas 

fi1it54411,1fil4 � fi -nbiluiumfiirrilifirrril4sluniu4Sm 
. 

1.1A01411.11a4lpfliNM5910t11411110140,4141:41.1f1111A8171.1100DZ 95 � I910filLII4411.1f11,1i1 

iivivinoienndatruttdmajafilpinNSounnfiqR � 504DAD  X1111 J1NUbltc1 ~fllc~ 156fl3J1~1~9f~U 

f115Na% 9112JA1411 � (R Square) 4491Jfillifilfill 0.421 

111.1100111.61 1Utitmilpliv1v14 7 nio ilFinvionnAtnatilamalAnnniswionliali4facar, 

42.10 D1/21,11111451360100nr, 57.90 INAliVin91fAilit911,7411,1Y11f111011t151JV11.1110fn1f3114 

Liu � t1 .j � 4411141/1111711J1lanif1111117N501fli  8 (91111411 22) 

91114 22 fiiiiirthr.frri" fil0T13.1flalflingel.12519111114 filii.rdn'Frvicrionl - uto4UtiT0 

t unzlziiVtioinfiturimatIrriiiiluidiumunilnimiottruu 

Cobb-Douglas 

95116;19f04 � fil � f110111.1 � fil � filVaii � 1r, 11170 
A
M  UtiEl � irliihr.Frnf � fmliiilf111 � iiirdl:Fmit � entiturm 

15041Ut90 � 3J19151114 � 1.11011.11149F04 � ral ii 

(B) (SE B) 

Uil its 

(Beta) (t) (Sig. 0 

F611144114 

1f1104V05 -0.004 0.080 -0.004 -0.049 0.961 
fi11114411101.1 0.530 0.176 0.287 3.005 0.004 
tiTriTiitii 0.366 0.157 0.227 2.329 0.022 
filffThfill 0.231 0.061 0.392 3.818 0.000 
filltital 0.064 0.114 0.053 0.568 0.572 
fil1103.151fil -0.027 0.023 -0.113 -1.195 0.236 

, � : 
fi lth 0.025 0.048 0.047 0.520 0.605 
filMil 0.012 1.752 0.007 0.995 

tinnini-nntu 
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13.101.111 6111SIOUNDfl1I50111:A4641,11115NERIINISAIRIflIWNSF11.1UFli'4 � 114 

611.110r71,111510 � Iflt114rruniInisFIEVILLIMALIVIS4 unzrainnni1NSoutuu 

Cobb-Douglas 111171 fllfilf1511:111104VIJMIL11.11.1 Cobb-Douglas ilf1111J1111J1ZrilillIfIllfililel 

11119411f1 filtirff1011111A1 1 1̂141nli14kInfilFInFISF1171,1G1T4611U15TOMINEFIVI4 7 'NCO (Multiple 

R) VIJ111111111J Cobb-Douglas ritilailfillfOODZ 64.90 441J1f1flilVIJI1151.11111LA19114ficifil 

ailf71110eJar, 59.10 (R Square) 441.1.M1464611iVID`1104Uiliel 

fIlINSFIi4 7 Ittliiicrillpimian -nrAnualaniolditiniswionitiplis, V1.11117141111 Cobb-Douglas 

ffilf1100i1.11(1141.17:',3J1t1110tMr. 42.10 MJf1111.1111.11a1J01140i1J1e.11a Elelnr. 34.90 um; , 
fiiiiinJurrnitaisinnoThfrulviiiinildfutii (Adjusted R Square) 1104rflifIlIfilINSOltlIJIJ 

Cobb-Douglas iitiirviifivrocar. 37.10 111f111 -ill11111d140114 cit9r.lati,forinr. 29.30 

ii",9111,114191V3JtIlIMINSVItt1111 Cobb-Douglas 171inwlinvir, r314fritinilp,Sol 

111ai54 ifutniukniuiponr. 95 cini114 
urrq4luroginci (10), (11) 9111.1011114ii 23 

In Y = 0.570 0.508 InX, + 0.389 lnX, + 0.210 lnX 3  

(1.550) � (0.165) � (0.143) � (0.054) 

Y = 1.768 X"°8 X2"" 0.210 

Multiple R = 0.638 

R Square = 0.407 

Adjusted R Square = 0.386 

Standard Error = 0.268 

F = 19.417 

Sig F = 0.000 

Number of Observations = 89 

F1ll1n4thVI341064 tilfnufialRA0113.11015111,1 (Standard Error) 
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111.110e14 

x, � 11111054 fill1.144111f111 (11111/1i) 

X, � 113M& fill:hil,li(U111/1i) 

X3 � 11111054 filfillifittifltIMINS91(1J111/1i) 

Ildf115511111:111W9i4UdlINER imSonliJummunnnimSociwaruzym 

110VIJniln15F,Sollup1 Cobb-Douglas 11A 'slilinoThoilinhErmillartlointittlymniiiiilIzsiTu 

f1 -311.11.403.ta0t1Dt 95 Odd 11161 d161.14411,1f111 f11I1'J1N`WiLIM:filff151f13iii1411411151 ,450113 

F`diYin 111111 IfillitalptilNDNEF1171.1FliViraratlifld'il.1111JVIiigfinklf1113A03.71,1feelDr, 99 

(R Square) if lilditY1161.1 0.407 111J1E1f1111Jil liliTel 

1111P45911714 3 1111F1 ilpinvidd111.461.11.111a4141:0d1HDFIERITLIFIT4f yam; 40.70 

fdelDt 59.30 6 .1116rivia910l1UvitliffiddlJtilin.41111J1113ALIVIIMIMINSVIii 11 till di 

L1.54411,16fi5Olid5 � q 

f12ut131 1Is4 19f J qtuvujii 1I53J1f11l1iFIU IN 1,1 (01111Jii 23) 

tlatn,,,n44n -rnr,Lifulkiifiun44 -nafite4in, 

Ifito4ins 
11, � y. 

5,141.1f1 -113A4diladtinZ 95 � ill.111d41.11t1f111,1Y111c14,911d1164ilf11119161,14 ,911.111404if1511,1 

nilnAnnilntiouliwabo � 11.14411.1fill 4441,11011M 

tiun4liufrulitniu'infitvoioniliyrurdp � unziigririnvimpti -maNionrinniithiL544 - u 

Li40411DIJM1001111111,1ilit urnmlniiill'Ilf1NR5f11101i1JFMNSRmiuciniovriiTIluar,64ri 

q iiiiwnoionniquoilvasunNoInliin Liu Tin151qt, immfillluniIlrilt, 

Widllf1111514qtllflil 111J41,1 IJcTJG1lJ � 116 - iftiouriconuanhio 

filtromitnollizoinuitosiinntfrtionnsriluivaThrguiiiivnii 

niI1Cfite4i'mlunilminlp„ndou 41411'00 "441111 ITU 1 � n � ill oi � fii a NER 

6"oni -rwvialia61401169T1 541.1.2.11numnIvr,141Mntuliviiiumnvii4fiu 

tIviiyin9ialefiipop4SR tu 5 41.1 M13.14E11%10 tl M.' 95 
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ay 
(287.30) 0 .409 

(287.30) 04091  

(0.484) 

(96.96) 

(96.96) � 516  (2966.24) 0n" 

0.484  (0.181) (2966.24) � 8)9  

— (5.008) ax, 
= 9.848 

ay 
— (5.008) ax,  
= 0.120 

aY ay ay lflern � comiAriiuvrthariwilieruzoni71.0tionlINSA 1.1.14411,1f11.1 ax,' ax,' ax, 
if-rriuitinzamfii.11  onuAi4u tinr.flimusAhllit14111,11.404if17 

Lfrionn112irr11rnatni1fulo l9JU tut � iffintudiplu &Al 

X 1  = 287.30 ?le d33.11tUf1151911.044111f11,1(97-3I114/1i) 

X2  = 96.96 � 4'0 1.133.110M111911TTYTIJi(iiinfli11/1i) 

X3  = 2966.24 ?le 1.133.11tUf111191VilIlflii (5915/15) 

Natinnil5m1Z4115ZRYlif111111141.11fliTh 1.1,V91414111W71 pmpliouviumlle, 

„ minfinnifiuniI1.11744-runu (X 1 ) 91U 1 97")1114/15 in',71111111111.1NDF15713.71,1FITNIAIA 2.809 
mainnifiuifiuitun11141 ,byTui (x,) vu 1 filnniutli 

1itUr541191J911,1 9.848 � itaniinilf1Mtitill'113111tUf117141V1Iltlfit (X) 111.14 1 5F15/15 9r. 
7111414 ilIFIM1501p1,1H1

2%  
417,11J911J 0.120 

v-in.Umeilln-r)41,141,19:11141.111.1-il 1111IlINSA1104111:1911f171U0if1f111PlhY11J 
DYIbYVdSlDfllSWflGlflfl 1Ut9f.11154411,1fr14 1I71TIJilADZV(111fl3i 44f1111.111JUlit.1714 3 

' 1 rriunnii114140NiRiludiAlsRuihriuiturriuvu � inuo15nIr113mniiiuni7141 
1Ug0tlf117F15G1irJ 3 IfIlstillitITlfWgebrIgucoNimiirt4uil 

nilLiaviotTnwiFifillr-MNSOVOIRU illflf111511111Z.TriG1eJ104aunim5minu  Cobb- 
Douglas tlimtUV2.111iiiiellirtlj f1D NaNSvitilufilsRueinnnigintieJf117F15919filitiNttitiali 
Illinn1111011111t11:i1151141USITEMIN59411 I rnulffuluifisnl 

141&111f1MMID4dau 414411.11114105111filn5151t5ond51agni5i11U']i nommAllenaum 
IlesINDN5911.113J1-111 -1E1?plifile.1 (Law of Diminishing Marginal Productivity) 



Y = 1.768 X 1 05" 

ay 
- (1.768) 

X.2° 389 � 0.210 

--0.492 

�

(0.508) (4309.476) � (3062.663) 

(4309.476) "8 (3062.663) 

(4309.476) 0308 S3062.663) 0389  (0.2 

-0.611 
 

ax, 
= 1.506 

ay 
- (1.768) ax, 
= 1.622 

ay 
- (1.768) ax, 

"89 
 
(1336.542) 0.210 

-4)611  (1336.542) 0210  

10) (1 336.542) 4179°  

2. fillfilt111:341.ilZilliffill111,1111ficifig94111011114iglitialiilfillaG1 

0811tnitiltlii14 
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= 2.007 

aY � ay � ay 2.,ntiicoNSoncimalm5191Utiuf115r^1591 MI154411,1014 
ax, � ax, � ax, 

f1ll:J*01111M 

LiwAt itrilinNonnIllirriumfilutp.114 tiu � t‘Ndu 
X I  = 4,309.476 t10 f1llI5JJlUftu (11111/ 8ii) 

X, = 3,062.633 ;110 f11112'rvTui (um/1i) 

= 1,336.542 10 filV11501171M95111111INSO (1.1111/15) 

umilcop4Souishirtiloq ~aliti 

aiverniufilatiVtlumf; 

nilifiunill.Ntii011144111f1U nriJrovill4fill.14411,1014 (X 1 ) 1.1%44 1.1 1111,1 1 1.11V1/1i 111141).081

N0NEF11.14141 1.506 1.1111/ 11i 1110110111.141101114M0i0ir-Slui � (X.) 

1 uwili ii11111pfiiNnP4SVADVW 1.622 11111/15 uarninalunilliMoiern ~nil i 

(x) lYV3J91u I viii/l5 � kinfileopiSoitticartru 2.007 
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vin4DijniisIni1911401lutzlvialuii luni5NEMMISIIIVI5flA09onilNialt 

illilln91ef115F1540 fill1.14411Jfill � 441411111A1J1U99e1f115F4SOlii4 3 151191 

11 rriu -nolii1451049111MINSVIIi141.414 � IfINA5111d1111501141fUliltlf1151-1Eq 

)514 3 ¶11911AntiiallilflimiclatinniINERCilA i91aft15191NitIfIlIN59144fl12int,Au 

114111.1f1,UP.MVIMITOODWA491041.1M101.111.111J (Law of Diminishing Return) tie NDADIJILY111 

lihriltraintlf11511MliTtlfllINEWIC119141,11111.14141.1fiM'AltildlUllilltii15114NiTelMIN5916 1 1,1 

I'Mn131.ritut-mi tr.r.maill'icoqouurtfiailkuil6nvtur.nola4ttut, 

4.2.3 f11111A11:1,41.11:111i1111171141fl1112711 (Economic Efficiency) 

ni5Ifilir.vfihr.Ffriravorminnifitrnufmci9innillzfiviiirrrinillOvic 

niIN5onnii14.1FiSoils;16111quim 

(nItimaifiwti4iulliranvti() 

41i'Dlun5t11 mici1191Jiiumn,ptirtr.40,13Jn1114Niunnr4So195il91du9Ulef1l9104FIME9114tii3, 

ifuinfin -nl.noioni5NSolifuntriftainmitnnho ( MVP,) 
„, MVP\  , 

( P,) � MVP, = � 115a �  - 1 luniIlmIntii4iivirmiltifi -nnuivrapvii 
P, 

rizikrrnilorfahavemoNSAtinUtionilniquviatinloiloismil 

1. nratmalilizarinTruniwritratntifliunilaprinI5wileilmilam 

ei-unrsi-mMUSITIN 

MVP\ � Py.MPPI � (6.56)(2.809)  _ �  
- 1.228 

Pvi � P\ � 15 

MVP,., � Py.MPP,, - (6.56)(9.848) � 2.044  
- 

Pv, � Pv � 31.61 

MVP,. � Py.MPP,, � (6.56)(0.120)  �  - 

� - 1.793 

P  I � P■ ;  0.439 



szkunisliMoittnisw5vruounvolIns 

filfiulenirmiminnill4Usiut-rnr49) 

ohniiigannzrru 

MVP;  =P;  runerti4 Sr. OTU n 1,1M 

MVPx  = Pc * MPP, ,  
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1G1U11 � P; � 111J1rJe1s1 f1li'141L5441101111.16tP189hI9J4 nfi1l141611 15 11111 

P � 112J1e1r14 � iifillYil611 31.61 11111 

Pr � 1111.11t1r1 ,1 Ilt-nrinifirJAUVIDEAS rIfillY11611 0.439 11111 

vinni55ttnirAIrrthiiinviymwmee 

11V41.1110i4filFiotinni514Uviiumr4SOA 3 111101 � 1.154411,1f111 1"(11"11,1iLLM:rf111111.111; 19111.1 

nimEA � 1.228, 2.044 

um: 1.793 0111JA1411 Limgaiwi-unvonn50,9,n27101T4i1411nill?Mviitinisrgivitielaill 

1.11carifl111 flulaile unfiiiiirni-mqvilisituomowSol (mvP0 
niINSA (Pi ) � immInIt74141UoiTon15Wiqpiiniiimannzmi it4115inv1')nin 

1111.0 ii4sfulunimiouTupline4ifilionnItiuramoiisniuni114044 - ufm 

rfingiligniiietrviibilguNnpliotinAuletiminnimiillliiitniimpAiriitii4 3 TOR& 

UdfllWflWaflNUIUZTRYIIU 

sitnnefun -rmiiii 

MVP, ,P 

0 � X � . X0 � diultuulionluisffitg 

lifrad nfiTuolulitinlmaffitg 

5 NanisionizAlszhinivormommliiinanwonn5WNSon7half4 

4 ; 
11f11111111 5 1,111191511191f11111MlieJf111N01111:,11.1 0Xc � clf4F11f1 -3111:9111 

f1111016111INSOIC111112,1= OX. llcTG1J Jl lf11191I1114N59117114Plfit4011.1150i1OZIA111111111 

•UllitlIt14411,1f111 untrnimnaw11iiinlonirraiminni5141Uvie, 

implEanni-vonntrru 
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2. nrafilizvitharranivirisurnilfribfiiiunraiiintioilealuniiNio 

ehuwilatent 

nioloilinilinchafiliMmtiluiouQNSALmr,NiunilHao 

nilii-rwiturramokliminktiniiinvolizonet14 

f11,1 1 4111A/l5 iii0111111fi11134411,1filAllelti 15 1.1111/15 

1.1111015f1I1g1130filFONSa13J41-11.141611 22.590 11111/15 11151.141.11,1"TrilJi 1 f11f153J/15 tr.1711 

11111fillT21Ntii11N1J41.1 31.61 um/1i roinii11434 afilFIMIENSIIIJ41,11Vilfil1 51.271 1.1171/15 ttcld 

ifiermilifilminfailflunilHER 1 � trviiintiirminilifiall 0.439 11111/15 room 

*11411ntilFinN -011r43.111111.711n1.1 0.881 11111/1i 1.1.ff914i1 

1.044111f114 1121NU b unr.vingin4Idiin 

lunnplim � inwilnlv1111501.1711J111I141.114411,1f114 iivrtabiruitian.131.ntuni,14 

94a11.115f1h211.11,11.1101f1il 

inlionnliunuffil4iin111.0viitininmAr4 3 Iftrillainlinfmrudnaymaral,4491 fIUJ 
111flitTi011f111132JM51400iiilfilINEVIil 3 Iiiiiiiii0111dati tunnvismoitrultrufilainy13., 

9, 

ni51,n 0 0on1INEArniniirinTrrnizff511li10r.rw i tAl2 

4.2.4 f11111.11.11111.fltrilfillt1111311Zrallf11111t111:11110471941114fIlldiVI 

•;144.fluniIRSArdiannon 

musing itn414f1111.1r711i11141:1i14NaNSOltintAli'elfilINSFI 

ilug4ficiuniu4ERrdwirufi 2 Illfil4fiiruniINEAciioUtioniIpiiffikontliltniu tItirff14 

frnurlirguinwilujinfilcoPiSonTudiztaAviitmilwigimiluiMnanoiali 

Vilf1111JVTIJYT1404f111fillillii11111.1.111V1J11111115F4EF11.11111 Cobb-Douglas 
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iilti411111SpliggiSAtifoniINEo4lennilut-nemiri 

Y = 5.008 X20.409 0.484 x40.181 

IAEJ � Y � 111110r14 NaNSoniur.li4 

x, � vanot14 1.1.144114f1U 

x., � mneit4 

x, mnof14 rfmarthflunimEo 

q4f-quimr4EoriiioUviunilriSoikauvilluoilau 

Y = 1.768 X2°.508 
x10389 x40.210 

111.116t14 � (uirili) 

X, � v3nut14 fii1,154411M4 (11111/I5) 

x, � 11111054 Y1lN 11NU1 (11111/15) 

x, � mumi-14 � (uivvli) 

WaillfifIl5'11f1I1niThlf1111-1MINSOli4 2 21.11,1111J Laff11141111,1i1 11,1i1 2 rflifIll 

Utililf111001i1151fliTinFIONMEM:11,1a41111101161.1 f1O 16144114fill ihrTui unzrn56fi3Jif114114 

111150111Z111.11:arinimr -witviltrup44414mINEgiv4 2 pharp 

iiimanvinHaNionfannilorprvim (iv/PPT  )1101n -nlilUvion-npiSvuiviaziril9t � NapiER 

1,1`411111.110qflY11011044445:i,lf115NEVIIii4 2 pill1111 iifilinfIS61164614 44111U 54444unimSonivs, 2 

rranuninnaiumilniiminivirisurn1Jt191t11111lmn114 
m  eL � a 

114f111511151:41.11ZRYliDTVIY114101111Fit9104114f1951,1f115FMAY14 � 2 � 11.1111.111 

LI.VO4141,111fil IfEIJA5f14111f11.71ATJE7Jfin -nliVtioniINEopth411.holmhziiviinivi 9Jni1111 

ti'el11i5c.,"So11fT4 3 95C1f1c11 11TFMNSVIAlflillArY12J12AIJ aninjafilcoNSonfivoinnill.nviiti 
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ciourfq414nitrilluni5N5Rthali4inlio5nItisirrwilirrivzillunill4m44 -mitrw 

tinFofiviii41,1414 urrvoiiiulkh 

nilmio4-)ennilunionTruinvinheniu 

irupl54Ltar,U9i'uniINS01 111111'41ifillzval4nnicilUoinn -miSoruzon4uinvion514 .weeii4i4 

N1fi3lierllifitnif1111.11111.11ZVIVII847ini5ifiUtion15p45A4-3ovililon1tu111i 

unniviloau 1N1J ll 'lblUf115'M99Uf115WcEGahUNUlonicf111^I9Jf1']i1J1N3Jidc'Y9J1Jif1f1a1f115'Jfl 

BllEJviUlflIJU 44V11.1110VpAIDAID41111 -linnisolii4ndi11444i1 

1. "iinniiimilo4-ionivimi mitrifikauvrti-onliiiitu iitniurrzwaniunil 

1111.11195514A1tlIalaillIfitfINAIflIlaflil 

2. Nanil-lonizvffilOurrilmtlirlfloiaDoild VINInfilSialielf115NEFILIAZ 

coriSoLF184.0111611fil 414I1f11a11)nlAtn4rdn414 

Utipito4fniulliranotiivouinitat il'uniINSACivivviilltrivovanluoinzlio918440U1 it) 

ii'41Tucinniliitnizvieuar.9101.01,101.1111:7101hoilinviiilti 

ka1.4141311111,1'01911111.5111151141IN14fl15NEV191DJMN015111. 111451f.091f1111JA9111M9114 

ihviiinlialj'AuilviiiinutnailumINEvriifimilli4 'Age thrantu 3 1:401,1 

4411,1i -Avarznaisii4nillifaUvioniINSAtzfifilimomvii41thiimInviltrentininifitmil 

444141 -ifnUtioniu4Sqlelliiiii.nirinvieniIiioifitilufml.ntiTunisN5omminNonnI 1.3J1.1 

iitimit1440`41104-linilifisi`i4n-n91144141Z1,111,114-ii �
as 

� ioniINSoillovalt, 
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4.3 Vajiiiitaterdninlunildivi 

ni1N5Rilig4finlionninhvihro4inNonnIluentnoihrnm � ivriql91841111.1 
A 

V -11.11ItAlf111P450114111,14fli4Oit:111 ToludniiimilmINSollu9fl4An1Nf1ffinitru i14 1Julf11191D4 

441fU3Ut1J111,111,1f11101D191i111511 

1M9191i791114411liiiii& � frniivUtprni4stimn -nriSoviiinNonnithr.ruluilAnnyrnr.dp 
9. 

2541/42 1J9141i 

1. niuluviinillynn19,niiii 44iiwailurilonminrnmorii4 

1.1 nislguilihiiiii91-1 

111191-ivinvi -mhznift `ni:441iniouni111191111"-31.7uithali4inniutiminvviiilliViwymii 

4-1 � Liazilivimun19,n1gbaillgticianntrn.,• 

FM11111IFONSOlOieli12411.1q4ll'ililt1")5 

1.2 fillifli ThAMPMFIEV191111911 ISilai'Aillf1101IflIrill,11110AW611.110r1 :1,11111E1 

1  nirllf11INE0111291111.11,11361MA'llr7111.1A01161411.1fIlINSAMilf11INE011114FIT4¤16141111 01 S7141114 

iimiscitirtionnliThinbnimiltdpunge 9117 lf11101I1111.114116V11J110 

LAIJaltrlcoNSw611.414-iniidnol � 9741funnamliniliviir.d9,n3liali4lanilLynnipo n 

1tnri4roc31i4 

2. fllIaillfie1910411 1Nlli � 1,M,Iriaitualountinnmeruinviir-41:114futurvil 

nivutahlario Iluvf4o -Nniug'itijaulota4ii-)iitiii1411.inmizrmerrniunilivnr.119fl 1 1 411 

Nannimed -wiloiediuituNaNEm1041,f111911nI 

3. ninalinIztiotosiilflunzuum illOsItlflf11INS91/11,10i11.1110111111114516111 

uoi1711111511111iliuitintitinilpfimii 

ci -nannielflunilpiSm � iquifluinvnbiwililwriesutrunizailt-mpiSolutitninticAld 

ationnliNirlyluivin4041:111,117mr.aufrinim5owitruinvonnmailu 

tapiny111415fiunzolinsifirrzraratilturiJan19,numinlr.tioldritrdmilu I iit74instf1hJ1iien 

4. rmlY1f1S101fIlff quail-Am-m.13m rtimirn7upliAuilliii -Auoitmlift, 

ainiffnumi.J'ulunimiq twihrrionninnt-mil'inbni5r4SA'4141 
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aifilfffounininFitinzpluoin vinfrimuillth-n44n -nAwm 

111141157J1tuNaciE 1cili15uaiim 
3, 

5. I1fI1Ulilf1111.45GIc13151f11VG lunnifilfrultMvitsfrilF4Sowilsi � 1104 

1fI1!JG11111 11fmroAtionimiouNiihnilliiiitniuiititigieniIiiflaultlikaminvonn5 614 

44171*.1414ri4r4aiii14Inv1nn51Jni114nviitir4SVI 

061411.hol1Jil 



aphianiogruottur, 

(SUMMARY AND RECOMMENDATIONS) 

5.1 aldwanriii's (Summary) 

r71.111116 � 1IMIL1ilr/11,9,fl 2541/42 ZiONIJIZV441110iff11411inftriftlY1111 

fml.MinionimSomo4LnwInItiNioniudi4nleniurd5711 

ihr.neuirraoaimplljutiii 4414v -innilfm -nvintfrmnItIFISvaiwii4luivanaorTumin 
aJ11 ~f1tJ 1119) Naniliiiorrp1144411 

5.1.1 Nanniiitrilevariieoehilitnifunraiiffivesummini 

Nan15c115 -nimmInviip4Svaupli4 ri -rulIttijmvmsnIfevar, 67.42 fi4ufilu 
MILY111,119,11 1 - 315 111101Ifl55Otlat: 77.53 1111, 1,14.1111114f11011fliVIIIIVITATI 2 f114 

fmeafnalitufiniurnr.119,nrimbity:trAt4tiiinvollnItiiiivriuiiinntrrra19,nfooar, 

52.80 IwiimmInlriluivatoilinnlaufiii4n -milniurtinipu fniiipli'49i-anaa 1 - 6  1J jiff 

1.1,110tMZ, 43.82 lf11011flI5ounr, 26.79 111l5trfilt111a11,111111111Z1.19 , f11714FI54 7 -  12 ii Thu 

1, 11141,11,1114,1i1141111111.111Z119.,f1fEltJar, 51.96 inlIVISf1591f1119:111.13.J1111f1V01171,1111Itilloil4 

111.1411, 14iiiiiutitoluldveAtilin-mr4S019111113imfM1951,1 ifrkionflIi11111,141:fielMt 26.96 

formal 66.29 1.1111f1411,1,7 ~ 1411311MDf1151,1 

60151fIlIlltUlitMlIF1501 1UOVINFISfIlICRWil&IlUilf1151.1411:11T1 2541/42 1J0141.1 

111441111f1104ifIS 4.842 9f2i1.14/1i � 11144114f11.1 287.298 4111.14/1i � 96.959 

(oriluillrriItanifou14) 2,966.235 i017/15 100111 

295.449 � 14,910.470 9,f11.11151412J15/15 

illii1111tJAZI:gatilfilUtitlf111N5011FIWAtliii1 .411 fill,154411,11f15NinS 709.880 

unvli fi1llI4411,1 4,309.476 � fiTchihii 3,062.663 1J1V1/ 115 filvinfirsiGg 1,336.542 
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11111/1i fillelflij 3,255.920 1J111/1i fillfielillfi14e504ifl5 334.567 11111/1i 

6.716 1.1TV1/15 

5.1.2 NanviittrarrinadiinsTueffsmievathmesiiimiluaninthilituniuiam 

ni1 -11fivizIfFinc4Souilaii4vIltn,atiiplaNSAlTuplilinnA4Aiiinilc450 

41.1 2 511141111 fie 1111511151:1A44LIMINitli'lifIntiftlelIFIS01,11ellithef11611111 (111']11111 

diuitun1114) tinzg4riiiunnwEvrilisqUviemilNkstRivnilcuiti 

6011111 1149154 (Linear Production Function) tialt.11.11`11 Cobb-Douglas 1010141 1 

 11111.1flIllrftliillii ti11140111151701,114V14f13.1411Mlf (Statistical Package for the Social Science 

Tao SPSS) 

pmnil -liminfwar4Eviliudi4113vidatiiNaNERihipliwing4tifiunlINERiiisi 

UiliefIlINS01641011111t1f11611111 1IVFI41.111,1i1 r(1.11111f111N5911.1.1J1J Cobb-Douglas ijf1113.1 

nuurrulunilaimun-nu ill 

MINSontin1r11.19114 141,50eVilf11151.1111Zinflt1141VIJMILI1J11 Cobb-Douglas if441.3.10ilfifilit117 

iffIrSilljcitTeilkl..1,Y114friiiiiinkufrithaoliulevar, 95 00f111.I 1.111.1.11,11A1 ilUilitlf111P1571 

AN 3 fie 11,144111,11.1 ITTV714 

3.7upli4 ini4n -noThihilt � R Square) VZIAUlkil 1154411,1f11,1 

vicrritlitintrrinfirifilflumINSq viimpaiumniniAnutdmenriintuNmiSolcrifeunr, 

41.40 unri-aufinigaiinferinr, 58.80 AlliiTliY091049i41,1i111141 -nniminnurfuniI 

6111J 11,5441111111049n5 1 ulfilJ 1ISlJ1fil11Jl unrUt f111015fIliirnimotnufp14 14ufi 
qutrujild3InuniiFlu Adiu 

Itrff14141.111fil VflifilIelINEV111.1.111 Cobb-Douglas ilf1111J1111J1r.rill 

11451.fiVIZIA4fiCiummi911.11fleilV1M111.1.1111tr71101I4 

Cobb-Douglas lAtnilooThoilinhirrIriviliiihTniifittanuriiiiibrium -unikniuffmnr. 95 

d .1)4toznuli � o iki MiTun-nr4Smicin 3 91C101 go fi oani � ll61441WFW � HMI 

A'fl Fru 1 t (fli R Square) � UtiiellI4411Jf11.1 � 1.1.DITMLfliS111111.1111INE91 V11.1110 

eivionilalStywirdmvasnnuituNaFIE9ilkInuituravar. 40.70 i2lifil11Setlf1106= 59.30 
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rtu6viiviwucoUviTutuciirlAlmilfnizvilurrun11 19fu filltS4411,1111104i'fll  X111 U1~11J 

1.1.M.,UviTutu � vitimmnIiiviumfnufp14 lottri � 'M% 

5.1.3 Nannitftl -nahliziriA1V11114111F1111,1 (Technical Efficiency) 

vinn-n-lowmvidnirniniwn -wrifnlfrutAvifiuniu459111:4 2 I1J11,1111 

luvinunimivive4mumnAviionilr4591ithivInvionnpliolga 15u44lUf1U VT7r7uiut1 

V1111fi9J 4414f1111,ciAliitd4 3 VII;Iti; 

r1,441,1 lotJA'fIlitlit.111111rTIJilui'lniii4ninfiuDoioniwiSofiuNnfeilsAlv 

niIiMiticiunilNiounni Cobb-Douglas � coNSvnimandpiiropiao 

rihrillsn'uoinni5111UtioniINEmsfiortfuriauuoiarmilo luttuzirAtiitimINEotu 

l` U1~59J1f11f14Y1 trSJP.InviilvicoNSminuinnpfiiroNSAAriiliqui16111AULWM1.108 � 414 

nvialbsiiilDooacamsmagauLanainnillgs' 

Uoitlf111N591 (Law of Diminishing Marginal Productivity) 

5.1.4 NanriimiinliJizariarrromitrassiio (Economic Efficiency) 

tlflfillitflIll'41JSZFrIrlifIlValltfIlliliiirU041641,1f11INS911 1f4 2 Ilitt1111 

nkuniAtiVI4fIlINS0111,1MINS01171,Idin041.11101If114r45AiluFli4nlioniutthill 111 

6 -unarTurlio i4N79114641111.1 11111I1311:',41 2541/42 fin1I14sutioilI4411,1f1V1 ITTVTIJi 

Unr,V1IlfIrrii14111111INSanflillr.kuni119MoionlIpiamfiLvanzvi, 

oinfmill'Utioniu4S0195Cfl 41J rizianwil4mholifiminn-i -will4O -woinnill4UtionlINSq 

9~Uf°IUU ~)~ 9JDf1NU4NU ] U unbilaiwilinvonnI tipliolliudi4e7411m514ThoitlfilIN50106411i 

fithr.ftvinivi 441.uniiimill9 vi'fifilIF150.44fl*IllfrEIVII11164rnmlnic9m1ll911,114411,1f1U 

IT-Triuiunzrrinfir,1415nrittAunilLiiiip4aNEvaiwlittangfiiroNionlinJi414r,r,4niiviu 
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5.1.5 r40f11111fiellicifillf1111JIMM:01111011111f111:1191104iCIfIlliffillFam 

tinnindie11ifioutnninaum.ruc4 -lini52sia9oni1P4SRAs-mni7on1onni 

uninilutiu 511univiorNiioniINSA91-lerrnilemitunviiit-n-anyantrnminniinilifi 

homiltniti 45'4v -amtvidateka4mITin -nifi44n -r31.444il' 
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(Biographical Sketch) 
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