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Efficiency Assessment of Agricultural Technology Transfer to Farming Family of the

Royal Project Foundation

Abstract

The objectives of this research are; 1) to study the efficiency of the production the
farmers gain from the technology transfer project by considering from income per crop yield 2) to
analyze the factors that affect the efficiency of the production 3) to study the problems of
agricultural technology transfer by surveying the data from the farmers participating in the
agricultural extension project or the farmers who are working under the promotion of the royal
development project centers. The observed population numbered 236 samples including 35 staff
in the 5 royal development project centers. There centers are Tungluang, Maepoonloang,
Maesamai, Huapong and Huanamrin. The descriptive analysis method was used for analyzing the
data, Data envelopment analysis (DEA) was applied to measure the efficiency of the farmers
while Tobit model was used for analyzing the factors affecting efficiency and inefficiency.

The result of the study of the efficiency of the farmer’s production can be classified into
5 levels: lowest level of production numbering 11.86%, lower level 26.78%, medium level
22.88%, high level 18.22% and highest level 20.34% from the total sampling. Factors affecting
the efficiency were the following: the numbers of seed, the amount of manure, chemical fertilizer,
weed Killer, the use of hormone and other chemicals. Factor affecting the inefficiency were the
following: inexperience in crop planting, the use of chemical fertilizer and weed-killer, high input
price and the partial use of knowledge gained from the training. The farmer’s viewpoint about the
important obstructers of technology transfer was as follow: education level of the farmers, the use
of language and communication. The staff of the royal project also had the similar viewpoint and
they added that the farmer’s experiences and cultural differences also played an important role in
obstructing technology transfer.

Suggestions for technology transfer from the staff were that there should be
demonstration and real practice so that the farmer could fully comprehend the process. New

technology should be applied for the farmer’s former knowledge and experience. The language

used must be simplified. The staff’s opinion on the farmers learning of new technology was that




the farmers should be enthusiastic and changes their attitudes so that they would be more open-
minded for new technology and be cooperative in attending the training regularly and know how
to apply the technology for themselves. As for the farmer’s suggestion for the royal project’s
technology transfer was that the staff should come to give the training directly to the farmers in

the villages, there should be study-tour outside the area and a demonstration field should be set up

so that they could see the real result.
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HUAYD Farrell amﬂsnmué’mmsmwﬂmqnﬂnm%ﬂ Q maww’i‘lumwuﬂs sansnm
nuAUmAiN umﬂu'lu“l‘mﬂwums‘l‘vﬂaﬂumswam‘lutmmuwﬂiummsmmammvm

lnﬂuuumsuanmnqﬂ 10 tuﬂ\lil'lﬂﬂ'litl‘lfl‘]imﬂﬂ'li Nﬁﬂﬂﬂ‘m’l" ﬁuﬂqﬂﬂ'mﬁ'lﬂ’lﬂiﬂﬁ'nlﬂﬁ

w 99 R Taofilsz@nsnim o 19 R 9z0ifiy 0R/0Q dwmsunruiis@ninimmiediugim
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AULUNIAAYD Farrell a1 30 Q vzfiamiidy OR/0Q dwmiunisiorsandszaninmmedy
wsygmaainIedszAnsamiaoiay wga P azfiviiy OR/0P &sdasidauiiiiofnrsan
lavaziBuavzlin iy naquuostlszAnsnmmanaiiauazdszAniammnisdinsia
(OQ/OP)x(OR/OQ)@Tnfuﬂ:ﬁammﬁuﬁ msdadszantamnisdusiamazdseaninm

n’: a | 4 ~ b o
Tagsauniy mmi)imﬁ’mﬂm‘%‘awmmsnﬂ?uumﬂuww’fmﬁunuumm

X,
Y p
S
A
Q
R
Q’
S'
, X,
A Y

= ) a o e 1 oAa a a o a a ) a
HINN 33 lﬁuﬂﬁﬂaﬂl"1ﬂuﬁu@ﬁ“?ﬂﬂﬂﬂixff‘"ﬁﬂ'“‘l ﬂ1ﬁ'3ﬂﬂ5$ﬂ“ﬁﬂ]""]~1ﬂ'Iulﬂﬂ‘l-!ﬂ

MU tarmauaTIgmand

33 ms"anﬂ11:ﬁﬂsz§n§n1ws’1’au3§3mswﬁmﬂeué’am’faya (Data envelopment analysis:

DEA)

BmsdnszimsTeudeudoyn (DEA) Hhu3Eniled WWsuaaiTontumsiunidly
mM3indszaninmlumisduiuaunienisnie nﬁ"aqmmflu’i%mi'?i'l:iv’u'mﬁmsf‘imua
phiwueiSuilFlumsfiosen Gnswed funes, 2547) 333 DEA Hu3Emsszua
uuu1il$misiitmes (nonparametric) uatlsznas laserfs3snismaTusunsuSaduase
(linear programming) lumiﬂs:mmmauﬁlﬂu‘hm (piece-wise surface or frontier) 1!001’1'6!@

Tﬂumsf‘imanszf‘mﬁmwmsNﬁmmuﬁiazﬁ"zadnﬁvzé’né‘qmntt’fwauﬁﬂszmm'lﬁ

AINAN
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v

35m3 DEA figniuaue 1Ay Chames, Cooper 1taz Rhodes (1978)" Tasluasssuia

s/ o a o @ ) = ] a oo EY [
wlduvydaeamendiamans lunsiadlseaninmnisnanveaniionan n finis14slesy

¥ +
N1SHARA i uay lananan r laouuUI1a09989 Chames tazaaziiduuuusaeeifneisan
n13A 1938 (input-orient) tagiinsfmundnyuzvowwa ldnoun1Ansf (constant return to
¥
scale: CRS) lagdsz@nsnmenuisatsziivldnndasidrvvonananianyadeilasens
b4 [} v )

WAANIMUA HUMN1ANII TS HauiuIimsitnandauazdeseonisnaavaloyila

. . . A b a o o o a
(multiple-output / multiple-input) Lwt’ﬂmw“lumiaﬁmmzaﬂmmuwawammz{lwﬂmsr«mm

v

Timdeifivsdufion (single virtual output / single virtual input) §9iUtlse@nSamassannsasa

TRongas

output

mput

efficiency = (3.1)

Y ] dy Y s = ) 1 ¢ o o =)
TaggasidauilezIimstananuidssansaminduflsdsuvestng (Multipliers)

nnuuIRaves lsunsuiFauduaswaznifve waazuionas aenav i sas1duile

¥ ]
= = [

o -~ o = o o’z’ £ o @ a o a I
B 'Jﬂﬂ??ll“ﬂi&’ﬂﬂﬁﬂ'lwullﬂnnﬂﬂi’Iﬂ muuNmmsmwmﬂuatyaﬂymmaﬂmﬂmﬁm"lﬂ

1 4
@ o

4 .
A9tl Feaunish i end aunstimving’

Zrury“’

max h, (u,v)=& 2 (3.2)

Zivixio

4 A o a 4, ' a 4,
e x; Ao vismswiad i veamitondaan ;
y,; A0 HaHAAN r veamitendnd |

=) o 1

»
u, A9 AIININIMINYOINANAA £

1

@ ¥

o
v, A9 Amniiminvesiledonsnaa i

4’ as ] o \ 1] 1 L) ' ¥ 1 o L :
LHBNINDAT ’m'mmﬂmwa«mazﬂmuuaﬁil:ﬁ'mﬁmﬂaﬂmm?mmﬂu 1 AU

o o & a Y
- dedanitsesllsunsumFuduiine

"m3ei3un1 uuUi1a8e CCR

: Cooper, William W._; Seiford, Lawrence M. and Zhu, Joe. Chapter 1 Data Envelopment Analysis: History,

Models and Interpretations, Kluwer Academic Publishers, Boston. 2004,p.9
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uy
max h, (u,v)=2~¥ (3.3)
Zivixio
Y o w o o .
odia Y uy, /> vix <1 dMsunn j=1,...,n,
u, Vv, 20 fmiunnias r

vnaumsithnnouazdesifadenann aunsafszmsaonldesnehisiadinoy
(infinite) wazd (u',v') iudmsufimiizauiiqe Optimum) vesauns 33 uda
) o : 4 4 ) v ; o Y
(au ,av )ma a > 0 Mziifusasufimuzaufiqa (Optimum) A28 8613 l5An1udun1s
nfdouz (transformation) NQAWAIL11AS Charnes 1oz Cooper (1962) NGund1 Mmsnlasuzl
Y943 Chames 118¢ Cooper (Charnes-Cooper transformation) wldTsunsuerud MFUFUAT
(lincar fractional programming)’ uazildeudaydnualion (uv)dlu (pv)weldiduniy

v v B
uanaeserIe IsunsuFadunigoauy aaiuee Iduuusiass e

max z=z BV, (3.4)

=1
Zras s m
Yodna DY) VX, <0
r=1 i=1
m
> vix,=1
i=1

B, v, 20

¥ = '
Al iFuduns1nang (dual problem) Y03aunT 3.4 9214

0" = mind (3.5)
L) D xh, <0x, i=1,2..,m
1
= n
Zyu-lij,o r=1,2,...,s
e
. .20 ji= 1.2, ..,n

J

> nou IsunsusdnuFudunsaaunsosns 18 Cooper, Seiford and Tone, 2000, p 24.
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wuimes3s dunadigndndsiniunuuiiassveahiiisad (Famell model
iiosnndlunuusaesnileit Famelt 19103 1957 VINNYHAUG (dual  theorem) YD
TlsunsuFuduasans 1§ 6" =2 dafulies1daunis 3.4 nioaunis 3.5 Amwisn
udtlamIdunz Iddmouriiu uaziffeudymanns 3.5 v1dseduvealsz@nsam o
(effiency score) Taomsdmuali =1 uaz A, =1 Tav A, =1, uazdmsy A; Buq g
smuald A =0 dwsvsedumuilszAniamiifzidnsas 0° <1 Smiwmsndale
M 0 <1 uangdmisemswaniiuifdssaniam uazdwiaonswaalam 0° =1 uang
imﬁwmswﬁﬁSuﬁﬂszﬁw%'mwuamzag 8 SN e UV UdURIULAUN IS HAANDA

uan%mfﬁummtﬂu‘a?ﬂummﬁ'ﬂiywu%uﬁ'umwzé’faaﬁmﬁw“ﬂﬁmﬁqﬂf,ym
slacks A28 1w slacks a1u15auia 181 input stacks uaz output slacks Tﬂﬂﬂtymmdﬁfnx
aﬁﬂ?jyué’utﬁmmmmﬁ'uwsmmuﬁtﬂmﬁummi‘lu%m fissainas18Thnegefiviufuany
uﬂuua“uﬂummgﬂ 3.4 1n31ya Cuaz D ﬂaqﬂmmmmmuwawaamshﬂ%wmswaﬂ
fifilsz@niamidenined a dumisveuveudunsiiny A7UYA A U2 B Uansdaniioy

=Y

mandni Ll sz AnSaim auiniafnves Farell sz @nsmwmamain o WA uazB
aunsadaldiviaidy 0A’/0A uas 0B’/0B amdrdy edhelsimuilamiiifasuie 99 A’
seeiufiugafililszs@ninmmie i ilesnntadendnidiidaanis19ilesonswin X, 89
A'Cwive C waReszRunanandanananlduiduudiinis19ieionisnan x, if1n1
somnseluiiGont finsldlsfumsmanunitiv I othsoiud Iudwfiiy Gnput

slack) §H FUNAHANTIUNYIA (output slack) AeF1e @I UREIN

BN
y s
A
Al
L
e\ g B
Sl
D
X
0 y

amn 34  msImbsznSam uas Input slacks
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o & A o 2 & V hls'v
AIUUINTUNIT 3.5 WBUNMTAIUINN slacks 9 LA

m

min G—S(Zs;+is:J
1 r=1

n
Yadna ZXUXJ.+S; =0x,, i=1,2,...,m

. =1

)]

.
Zyn’)‘j“si =¥ r=1,2,...,s
=1
A, s, 5020 = Vi, j,r

o a a = o aa & o w
Tumsiadse@niamnmsnaasiuisenlaondinilefe n1sRITaINIIguiledy

(output-oriented) Tuztvosdasidauilefunisnandenanan Tasinirogsnvizneouiie

v
o Ad 1 Y oA

midsandwiilinnlosiiqe

VX,
2 Y
Y o as o @ .
. Yed1na Yt Ay dmiuni=1,...,n,
u, v, 2> 0 dwmsunniaz

't A P ) - . v °
(FUIAYINUAN151A01 1409 Chames-Cooper  transformation v¢ 181U v 1004
Tisupsumryanusauduasefaaunis 3.7 (uztuuineanige (multiplier model)) tas 14

uvuiraesdgminrugiaeannesiuaunis 3.7 asaumiss (lugduuuioesTevdey

(envelopment model))
min q= Zvixi0 (3.7
=1
Yod1A Z:vixij —Zpryu. >0
i=1 r=1
Z uryw = 1
=1

u,v, 2> 0 dmsunniuas r
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¢" =max ¢ (3.8)
Yo 1ia D xh <xg i=12..,m
j=1
n
Zyﬁkaq)y,0 r=1,2,...,s
- =
A >0 FMTUNNi,juagr

J

min¢+e(is;+is;’\) (3.10)
i=1 r=1

n
dosia DKk, +8 =% i=12..m
=
£ ,
Zy,j)»j—s: =V r=1,2,...8
[=
A;,57,8; 20 dmsunni,junzr

4’1 - | Qs o 9/ 1 PRI + 2 = v P 1] =1
e 57 Aeilvduriudrdaufitu uay s* Aonandadiufivia ed19lsfay
v ¥ b 4
; nszuIumIteg ldauns 3.8 wgldonmadiuan 2 Yumeufio Suusndauna ¢ lao
1o & & % o a A a £ REEN ' o a A a o~
lidadstedauiifuniadiuning (slacks) vinsusnamiduimunieduiiviad

H 3 L
iMzaIiA (optimum) Anesndessuilam llsunsuFaduas ol

m S
max Zs{+2s;‘ (3.11)
i=1 r=1
Y o w I
Yod @ D xghits; =X i=12..,m
=
L -
Zyu}»j—srzd) Yo r=1,2,..,s
=
A;20 i=1,2,...n

o o

Tasfmdriannuudl minemsndasziidss@ninmmsnaafidedie ¢ =1 uaz
¥y

st =s; =0 dmiunninazr  Tasdulsmarfiss 1Rurninnsudilgmifiasiqa Ta

. 3 ' a
Uszdnamyssmizemsndail Taelidwifiu 1 nSeeguuidunsuuau dmiumisonsnan

nhilllszinBame ¢ <1 uaz 57 = 0uazmie s* =0 dmfvune i vie rouq #Lilsd
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.
{ o

= o 1 [l a (=} a 9
MgauNgA (optima) HunmwaNuImidsmswaan ldtisednsamannsanildn

, R -
X =X —S; HAT y, =0y, —S,

uuuiiaes 3.8 Wunuudaesdiinsamedumanialugliuuvewuusaoudy
T@ugau§atﬂusluuﬁ1amﬁﬁ%ﬁwﬁﬂﬁaﬂﬂimwﬁ”lam‘lugﬂunuﬁgm fufuuvysiaead
FuiuidonlFunsudilymnnniins duvuiaeslugtuuuvesnigu 3.7 Taed ¢ oz
WusnlszAnSnmveamizemndadi i 53 ¢ <1 uasd ¢ =1 HETAIIMUNIHARITBY DY
rdunsuuaY (frontier) HumuoAIMAMIINsHAAGnd 19T ls s @S mmiamadiaay

LUINAVDY Farrell (1957)

R

' o o P v o a 1
acm‘lsﬂmmmumam‘nnanmvﬂmmumaaamu‘lﬁ'auuﬁgmwa"lﬁ’mawmm

h.

o

A ¥y Y 1 g P v a v P ° = a
(CRS) vz 19 1Rvdraminzmuddedismitoniannniaoiimsduiiunsnta o seaui
N . o n’; A o "o A v &4 & A ° 9 v =

MUZAN (optimal scale) Auiuidaiinmsudadiuii louysalFuiluaumanilaii l¥misonda
Timmnsaduiiunisndaegluszdviionne au'ld s1ndedriadand1n Banker, Chames uaz

a ar ° 4 ) ) a ' {
Cooper’  1u 1984 FaldWanuvuirassdunIminildauuagiuna lddevuiad
wWasuu/as 14 (variable retum to scale: VRS) TnomsiiindosrfimneatuaiuIfmienny
U (convexity constraint) NI'A =1 i1l iWead1enldsnvesszunufiveudeyanani
waenvesszuuRTauudgiuug crS  denalddrvesnnuiisednsnmmanaiin
(technical efficiency score) 118910 VRS Haminnimsswihnuaivesnnuiinlsedniaimma
mauantdoinmsldauudgin crs dewnd ldimsvannuuy$assdanainlaenisiivy

¥ . )

dodiia N1'A < L] dnfunuusneslmif Wannsofissmidwesnuiilse @nsnm

£
14399 Non-Increasing Return to Scale (NIRS) 1@ satiunuuirassgaiionieldmumig

VRS Nisuldaiy
¢ =max¢ (3.12)
3
<Bu A in)\.jSXK, i=1,2,...m
=]
D yhi 26y, r=1,2,...,s
=
N1'A <1
2,20 dmsunni,juazr

4_ 4 =2 1 -
HNIvVLIENA LWUUNIa8Y BCC
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3.4 MIANAUMITAVVOIANUNUTZANEAIN (Scale efficiencies)

Tumsiadsz@nSnmmanaiinnoldfeauudiniskaaduuun crs Huidesida
Amiaondanamiiiosdesdimsdiiiunssdn o sEaURMIE T (optimum scale) daiy
dszanimmmamaiianielddeauud crs 39senoulUde seduvesnnuiiusedniam
(scale efficiency: SE) uazdseansnINMmIAMAneg 19N (pure technical efficiency: TE s)
Fadmnmizonaauiemiao i Idddumsnan u sedufmngaw i TEq,s 92 livindy
TE s H0EOATIHIU TEqg /  TE s 92158 AUUD9Y 52 ANTA N (scale efficiency: SE) &4

aunsnesuiolddun i 3.5 Weauudlimiaenaaiinis 1985 unswan 1 ¥iia waaaus

1 ¥a
y
CRS Frontier /_' NIRS Frontier
P _.-"}" Py
St
A AT P
S
= ,I
,” VRS Frontier
P
:
0

2NN 35 Ilﬁﬂﬁ%ﬂliﬂ‘]ﬂ’lﬂtlﬁﬂﬂ‘lfﬁscalc efficiency (SE)

nngthiiumsanaudilsz@nnmmamaiia lainisansinmeduiledontwan
(input-oriented) Mo lAdemuNANIHAMTULIL CRS o 9A P AdATdIUvEIsZEZMN AP,
ApszezN AP dwmFuanuiidsz@nsnmmamaiinnielddeaunilunisnaauuy VRs

oAIAIMVDI AP, ABTTEENI AP TasvwiavesnuiiUse@nsamannsantiden

BAIIAIUVBITTINN AP, ROTTUTNN AP,
TEqs = AP, /AP
TE zs

I

AP, /AP (3.13)
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SE = AP./AP, #sflo TE p/TE

Taufidves TE(qs» TEypstng SE axdisiogsznne 0 89 1 uazanaumisiaey
U8RI TE g = TE s x SE AuifurlszAngnmmiamaiinn o 1@ aundlumsngauuy
wlAdeuuianeil (CRS) Sailsznouludie 2 eadtlsznoude UssAninmmamaiineds
N33 (pure technical efficiency: TE x5 ) HRZS avvoelszansnw (SE)

wonIINAR oI 09 VRS éTw‘iﬂﬁ'mma'mﬁwmﬁwﬁmﬁﬁﬁaﬁmsmm;jxfuﬁ
Snuazwalddovinamuiy (Increasing Retum "to Scale: IRS) M5ona'lddovuinanas
(Decreasing Retun to Scale: DRS)iifeennluituusiansgand1n8194ed i NIk <1
ﬁ'atfu'i‘l'aﬁ1n1snn1ﬁ1ﬂizﬁw§mw'l¢’f'lmm Non-Increasing Return to Scale (NIRS) 'lﬁ'

81 TEyps = TE gs 138 TEjope # TE e uaasiuilu walddevinaanns (DRS)

&1 TE s # TEygs 138 TE g = TE e aaa iy wa'lddovinamuiy (rS)

'Iumsﬁm'Jtummwﬁﬂszﬁn%mwiml%’uuaﬁﬁwmmﬁ‘imiwﬁ'mﬂané'au‘i’fﬂga

aunsefinnuldlaeldlusunsud ez DEAP 2.4

3.5 wyusiaealniia (Tobit Model) W3anuud1aeinnoesiignianes (Censored regression

models)4

uyuitaesnnossngnaaasunisiGunuuysians Inda Whunuudiasaiignads
d a ' 3 o
Tag ou Iniiu (James Tobin, 1958) Tag a1 (Madala, 1983)18nd175MuLs1a09

Asna1gasend Iniia 1fi84191n/191 Tobir's probit model Tatu$1a0s Infinetheduie
y; =xB+u, (3.14)

3 P4 4 a a ' { Y
Tnotinwiinmamdou u, gnauAndinisusnuswuulng daofundoniey o uas
anuudsdsiuminy o?vse NID(O,O'Z) uazifusasehudus x, auuad y i

4
L

asnfuna 1A udsrReanmmiza y 7l l9aay datudeimualdn

* William H. Greene, Econometric Analysis (New Jersey : Printice Hall, 2003), p. 756,
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: if ">0
y =17 l Vi (3.15)
0 if y; <0
. TaoHansunundvotatifowluisaumari 3.14 uaz3.15) Hufledsuindiulald

) [} o dJ (XY o [y { o LY
Tumsinsan edelsinufivegiugatszasnlumsnyidie dmSunsdiidunlsdud
v A <& n’: v ) . 3 4 [l a
1)5@ v (index variable) FaunansuTondndudau)suda (latent  variable) Annaued 13l
» b
fewlvves y' lunsdliifle B[y [x |=p'x,
1 o - 9 9 P ) 1 a ' a
aun"lsfmm1uﬂstu‘mmy‘mi‘lmmway‘awgﬂﬂﬂwau (censored) ANAYDYIIY
Foulvves y' Taoia ldiaanwez liaisnin 1418 iesninamii1dezioudog
. o @ {mt o
(Intriligator tazANE, 1996, p165) MnMguRun Iumudvesdwlsilidnyaensnszneuuy
UnAfigndaney maamﬁﬁumnmaanumuuaumnﬂumnmawﬂzqnmﬂaunsa‘lugn

dansun 1@z A unaominy

. E[yix = (D( )(x B+oh,) (3.16)

__¢[(0-xp)/s]  ¢(xB/o)
1-0[(0-xp)/c] ©(xip/o)

b 1 4 t a o @ 1w Ay o -~ .
OusReIMIMIAuRded s umdunan Lt o nie ¥, > 0 (nonzero observation) 9

) } 4
Taansun1izrieziiiudeil Gohnston 1997, p 437.)

E[yily: >0]=Pr(y'>0)¢(y;]y; > 0)= (XGB)?[((;"(;Z/B))/] (3.17)

uazdinsammea v <0918

) (3.18)

' > L] -~ C.l 1 i [ 4 y
diesnmaresd nuddoiue 18indun19z1i1 (likelihood function) sziifusail
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ro\2

x:B)] I 1(y:~xB)

L= -0 == || | | -—=exp|-= (3.19)
Y};L[ ( c yﬂo \2no? 2 o

-ﬁ' = L}

. wannsanaums 3.19 wewunlumenusnisisnvusisu@erdsu Insia smsudiud

@

o 4
aonziidnymuzmouduilediuniazanenduiilddmsy oLs Taom lguilunsdiya

LY o ' o '
mamamnanuu'lu'lﬂgnmwau waziitonlAouzWoglugudenss 164

=3 ln{l—m(x—zﬁ]} > |n 1 ~-1—(y‘_f;B) (3.20)
; yily,=0

¥ilyi=0 G \/27'50'2 2 )

TS UHANIENUAIUIRYD LY lumsrwansenudiumuve il sayil

oE|y, %] ¢
— e

(3.21)

e 4 4 & ; r O ogo o
uananena2f i ldidiudedelnoian Tdesauludiesnn y; wuhimunsadunald
o o/ A v = o b 1 a o dy = ] A'
dmsunsdfiveyafiduna ldwansenudauium 18841 vin nquiimsmnansenud ity
1mmm°mammauﬁgﬂﬁ'ﬂmu (Marginal effects in the censored regression model) NA1I7

Tuwsiaesnanesiigndanou daunisoanseiids (atent regression)

yi=xB+u, (3.22)
uazdamlsmuansoduna'le

y=a & y <a
y=b @& y'2b (3.23)

y=y duilueduduy

Tatfi a uas b dusned W f (u) fie Hafdunumuniuyes u iag F(u) fio

[
1 o

Hafsunmmunniuazauyes u quuid o Aedunlsguuudeiosdifisundomty o
uazaulsls iy o uag f(ufx)=f(u) 91én .
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?E—[ax}i(]zﬁxPr[a<y' <b] (3.24)

o dyve o da , & sy & a da o

ﬂ']?lﬂU‘Vﬂﬂﬂﬂﬂﬁ'l')H ?J'J'IlﬂuﬂTﬂﬂUW31ﬂﬂ‘1ﬂ5'Jlllil'n’l\?ﬂiiuﬂ'liﬂigﬂ'IU'YliJﬂ']'iﬁﬂ
Y v 4 A o o Y} Y o ° T a

‘YlfJuLﬂW"l%ﬂﬁWilNclﬂ‘UNﬂlNﬂSEJG\ﬂ‘YIGHVIQﬁE)Q‘UN‘Wiﬂllﬂ‘u ua:mmauu"lu'lﬂﬁuumw u

Y P a o o =) AY Ve Y o o

N ‘azmmumiﬂszmmmuﬂﬂﬂ ’dTHiUﬂim!J‘lﬂij]“lYI1ﬂ11ﬂ15ﬂﬂ1’l011 U O UATWIUTUNIUYN

anvaeMInINeuuvlng dineune

aE[y,. Ixi] = x;P
=l B(‘D(?) (3.25)

111 1980 McDonald iz Mofit Idvinisuonaaslsznevves OB y[x]/ox il

st
. OE| y, lxi
[aXi ].—_Bx{CDi (1= (o 42,) ]+, (0,4, (3.26)
iio @ =B'x, O, = @(a) unz A, =¢,/0, ilfeusnesdlsznouadoseeniniy
92 14h

Ehs. o220 13657 J

ox; ' o ®(xB/c) | ®(xB/c)
Bi o[ XB). 15, 2 (xiB/5)
+{c¢( G J xiB+(D(x:B"’cr)}

|y, |x;,y, >0 :
=Pr[y, >0]- [y";‘( Yz ]+E[yi|xi,y,.>0]a—Pr%xy‘—>0—] (3.27)

4 ]
anfuntnfasuudaslu x, Seinanseny 2 dsznisie

% J. McDonald and R. Moffit. “The Uses of Tobit Analysis”, Review of Economics and Statistics, 62, (1980) :
318-321.




27

1 wansznudeAundvediediGeoulvves y, ludwiidluuinvesmsnszeio uaz

- 2
2 WﬂﬂiZ'Yl’U?l"Elﬂ')'lithi)&’Lﬂuﬁﬁ"J@UN%Zﬂﬂiuﬁ")u“\lﬂﬂﬂﬁﬂSZiﬂUuu

M3iszanmn (Estimation)
msdszinaiuuuiinesngndaneuszadeiumsssmauuuiinosngndaalaie
Tasiiamnihesiufioglugiaen3iiy (og likelihood) 3 uuuUI1ABI0ADBETIgNRANOY

-3
f19
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