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Panita Nakpachon 2008: Farm Level Efficiency in the Mae Sa Watershed, Chiang Mai
Province. Master of Science (Agricultural Economics), Major Field: Agricultural Economics,
Department of Agricultural and Resource Economics. Thesis Advisor: Assistant Professor

Suwanna Praneetvatakul, Ph.D. 74 pages.

The Thai hill tribe farmers growth rate increases rapidly while expanding the agriculture area
is very difficult. One approach to resolve this problem is to increase production efficiency of the
upland farm level. The objective of this research is to analyze factors that affect the farmer’s
production efficiency level using 314 sampling of farmers from the Watershed Model for
Development of Sustainable Highland Agriculture Systems in Thailand, Center for Applied Economic

Research. Data are analyzed by stochastic production frontier.

Mae sa watershed, Chiang Mai Province, has a complex mountain landscape and the Thai hill
tribe farmers are located in the area over 35 percent slope area. Most of Them grew vegetables and
litchi for commercial purpose and in the plain area grew rice, flower, strawberry and etc. The farmers
in the study’s area owned land approximately 7.47 rai per household and used the modern production
technology. The result of the production function analysis found that the size of the land for
agriculture, fertilizer use value, chemical use value, percentage of irrigated agricultural area, labor for
production and the agriculture land slope affected the farmer’s production efficiency level. The total
coefficient values were 0.6411 indicating that the farmers production was in the decreasing return to
scale. The analysis result of the production efficiency found that the average of the individual
efficiency was at 0.4738. The most efficiency farmer was at 0.7878 living in Mae Sa district and the
least efficient farmer compared to all the sampling farmers was at 0.0261 living in Pong Yang district.
The result of the analysis of factors affecting efficiency found that the education of the leader of the
farmers household and the total land using the innovation in agriculture hold positive significant
cffect, therefore, it is necessary to give the production knowledge, create motivation and suggest the

benefit of using innovation in agriculture area.
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gﬂuummuuui‘immaﬁ’uwmuﬂm%mﬁudn (stochastic frontier model)
Y=1fx, B)+ & (1)
Tagf y =wanan (Output)
x =199smInan (Input)
B =M3in0s (Parameter)
£ =manunaamasu U3Eneudie vias —u (Maddala, 1983: 194-195)

Y
¥ o

fariu ansaeunuuiiaodlunilan

y=,3’x+v-u 2)

{ 1 4 { 1 ] a I
Tagh v =manuaaamaoun liamnsoniuauld wu au dh oma Tsa fudu
LTl AN HAULMILINUINUVABIAY (Symmetric, v) ; v~ N(0, ¥ )

9

' A ~ Y 1 @ Y+ o
u = mmmmmmaamﬂmmmmuqn”lﬂ YU ﬂﬁ%ﬂmﬂumﬂwﬂﬂ H1
9 Y] a I 9 =5 kY = .
ﬂTﬁi%ﬂﬁ]ﬂﬂﬂWiWﬁﬂ Wuan LazlanyaeMSLINLIILUUAULALD (one —sided ; u) :

u~N(0, o)

1 v
= — -— 3
) o+ (2r) exp{ 20} @)

1 d! = [~ a o A o d o
79U u FIWanyuLuMsuInuVUnaAn1lale (truncated normal) 9NN

E4

ANVHUMUY A9l

fw) = “2} =>0) @)

o (27) exp{— 20-
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AN Y Y A 2 A o A ~
\1‘1/]1@]ﬂﬁ’]31|”|“ﬁ?3”| u Nﬂqﬁllﬂﬂllﬂﬂllﬂﬂﬂ\iﬂﬂ@l (half normal) HUA® u UNITLLANLIY

"o o 2 Y A ' A
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E(u)= orr(2/7r)”2
V(u)= 0:(72—2)/72

an Y =Y A a 1 v R o Y ’ o
’ﬁich!ﬁ')'l{lW v A u Maﬂ'ﬂmgﬂl@\iﬂ’lil;ﬁ]ﬂlli]\‘]ﬂlﬂu@ﬁigﬁﬂﬂu i]QWTGlWWQﬂG]fuﬂ'J'HJ
4

NUWUUTIY (joint density function) YD v 1AL u HANHULAIU

F(u,v) 2 ex { u v } )
wy) = — - —
2waoy P 200 20v

A ] [ 9 o 9 o % ] [l
UAi09910 v lenusodunala uag € = v — u 319 IAHNFUANUHU LU Y
Y
(joint density function) Y04 u llag € UANHUZALN

u (g_+,u_)2}

flu, €)= —exp| — —=—
2rnoo p[ 20 20v

F4
7Y 1

{ J v 1
AU 50 AT EUUUNNTINTUAN R UL (Density function) Y93 & hl?‘?]}

(6)

{ o d v
Taely marginal density function Y93 & AMIUINNS intergrating WanTu flu, &) Ao u 1
4

31 o0

fle)=" o f(u,e)du

2 e £
- 1-g <& ||.exp| -2 7
2”0{ ¢(0_j exp( 20_) (7
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hO]
(@}
=)
Q

I

O+ 0o

N
I

4 ,
o'/ o ¥I9ZUA non-negative

Jd @ 1 . .
(o) Wandun1ur LY (Density function) YBINTLINLI
UnAIN391U (standard normal)

o = YU aN (Cumulative function) ¥99MILANLIIUNA
@ an

U1MT37U (standard normal)
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v Y
Marginal density function Y84 & Y194 Uaundsuazannuullslsiu defl

E(¢)=-E(u)=- a\/z
s

T—2 *
V(ig)= —o+o
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a d a
HWNANITAUAINTHANNITINIINAN

Iteration 3: log likelihood = -485.30516

Stoc. frontier normal/half-normal model Number of obs = 314
Wald chi2(6) = 343.83
Log likelihood = -485.30516 Prob>chi2 = 0.0000

1 outpt| Coef. Std. Err. z P>lz] [95% Conf. Interval]

| aglnd| .2471517 .0593235 4.17 0.000 .1308798 .3634236

| aglab| .1083718 .0514212 2.11 0.035 .0075882 .2091555

1 ferti| .267645 .0363011 7.37 0.000 .1964961 338794

| pesti| .1520312 .0367473 4.14 0.000 .0800078 .2240547

Lirr| 2078395 .0499948 4.16 0.000 .1098514 .3058276

d_vsteep | -.3419487 .1900254 -1.80 0.072 -.7143916 .0304943

_cons| 6.635328 .5109281 12.99 0.000 5.633927 7.636729

/lnsig2v | -27872 2299815 -1.21 0.226 -.7294754 .1720354

/Insig2u | 4132487 .3463016 1.19 0.233  -.26549 1.091987

sigma v| .8699148 .1000321 .6943787 1.089826

sigma u| 1.229521 .2128925 8756884 1.726323



sigma2 | 2.268473 .3918461 1.500468 3.036477

lambda| 1.413381 .3009645 .8235011  2.00326

Likelihood-ratio test of sigma u=0: chibar2(01) = 5.29 Prob>=chibar2 =0.011
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a d = a Aa
Naﬂ1§'J!951Zﬁﬁuﬂ1§ﬂ313~lﬁ~lﬂ§$ﬁﬂﬁﬂ1w

Source | SS df MS Number of obs = 314

I F( 3, 310)= 3.94
Model | .263808377 3 .087936126 Prob>F = 0.0088

Residual | 6.92280056 310 .022331615 R-squared = 0.0367

. Adj R-squared = 0.0274

Total | 7.18660894 313 .022960412 Root MSE = .14944

te| Coef. Std.Err. t P>t [95% Conf. Interval]

edu| .0060004 .0023098 2.60 0.010 .0014554 .0105453
d own| .0079482 .0195005 0.41 0.684 -.0304218 .0463182
c_area_inn| .003044 .0012157 2.50 0.013 .0006519 .0054361

_cons| .4257769 .0212508 20.04 0.000 .3839629 .4675909
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