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Thesis Title Technical Efficiency of Soybean Production in Chiang Mai Province
Author Miss Ploiphailin Tantiwit
Major Program Agricultural Development
Academic Year 2022
ABSTRACT

This study aimed to study the aspect of production management, the usage of inputs,
problems and obstacles in soybean produce for agriculturists in Chiang Mai. The study also includes
technical efficiency and finding factors that affect it. The data was collected from the interview of
100 agriculturists in 4 districts in Chiang Mai, then analyzed using Stochastic Production Frontier
method. By using Cobb-Douglas with Copula function.

The result was found that the main decision makers had an average soybean growing
experience of 16. The majority of agriculturists use Chiang Mai 60 seeds for the plantation.
The average soybean planting area is 6.33 rai. 56 percent of the agriculturists rent the land while 44
percent have their own land. The soybean planting area was in the irrigated area (58%). It was found
that the average seed consumption was 16.68 kg/rai, the average labor used in soybean cultivation
was 17.53 people/rai, and the average fertilizer consumption was 17.53 people/rai. 24.51 kg/rai,
the average pesticide use was 0.26 liters/rai. The average product of soybean plantation is 310.13 kg.
per rai, which equals to the income from the plantation of 5,876.96 baht per rai. The average cost is
7,290 baht per rai. Therefore, the net income over total cost equal -1,413.04 baht per rai.

According to the analysis of technical efficiency of soybean production it was found that
the level of technical efficiency of soybean production has the average at 0.77 which indicates that
soybean production of the agriculturists is in medium level. The factors that can help increase the
produce are, the number of labors in the process, the expense for fertilizers, and the amount of
soybean seeds that are used in the production. The factors that affect lack of soybean technical
efficiency are land ownership, experience in plantation, and the size of the plantation area.

From the study, the agriculturists can use the result to plan the guidelines for increasing
soybean technical efficiency and manage the problem in soybean production for the produce to
have more quality. Moreover, agents or organizations that are related to this field can use the result

to plan their operation plan in the next step.
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famils 3183 gega ﬁ'n;m mag  S.D.
Inefficiency Effect
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3197 3.24 wamaSeuieuuuuiasadunsuuauFaiuguuesmsnannunios

Cobb- Cobb- Translog Translog
Douglas Douglas (SFA) +Copula
(SFA) +Copula
Variables Coefficient Coefficient Coefficient Coefficient
constant 1.570%** 1.684%** -3.505%* -3.421%**
(0.191) (0.192) (1.567) (2.136)
Phinadewug X1 0.281% 0.286%* 5.71 5% 5.780
(0.120) (0.127) (1.705) (1.187)
UIUATOIINT X, 0.076 0.085 0.851 0.876
(0.064) (0.057) (1.101) (1.187)
TIUIUUTINY X3 0.347%% 0.350% 1.617 1.662
(0.054) (0.060) (1.116) (1.245)
mlga1oms 9o X, 0.020%* 0,024+ 0.329 0.351
(0.007) (0.007) (0.240) (0.291)
mldeasmin Xs 0.007 0.007 0.039 0.096
Hagilas (0.007) (0.008) (0.214) (0.226)
AR manudaiug) * X6 -2.425 2412
AR mnanudaiug) (1.288) (2.178)
(F1UIUAT0ITNT)* X5 0.056 0.059
(F1UIUAT0I9NT) (0.655) 0.712)
(FIUIULUTINU)* Xg -0.778 -0.805
@IUIUUTINU) (0.512) (0.507)
(el Fnems l4dfo)* Xy 0.066%** 0.0617%**
@ lF1ems14i)e) (0.011) (0.012)
@ l¥easmia Xi0 -0.012 -0.010
Ang i) (0.0012 (0.012)
@ eensnia
[ A
Aag )
ASnaudaug)* X1 -0.760 -0.751
(FUIUAT0INT) (0.893) (0.963)
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Cobb- Cobb- Translog Translog
Douglas Douglas (SFA) +Copula
(SFA) +Copula
Variables Coefficient Coefficient Coefficient Coefficient

ARmanudaiug) = X1 -0.402 -0.398
(UIULITINU) (0.742) (0.749)
AR manudaiiug) * X13 -0.359 -0.397
GRIE AR EAEAIT) (0.204) (0.245)
AR manudaiiug) * Xi4 -0.157 -0.161
(Mashvadag ) (0.259) (0.268)
A 9snT)* Xis 0.041 0.034
(UIULITINU) (0.507) (0.479)
A 9snT)* Xi6 -0.191 -0.217
@ lF10ms19i)o) (0.106) (0.148)
Az 9snT)* Xi7 0.221% 0.232%*
GRS R ACGRELART (0.104) (0.099)
fing )
(UIULTINU)* Xig 0.084 0.114%*
(e 1Fems14i)o) (0.048) (0.048)
(FIUIULUTINU)* Xi9 0.015 -0.015
(Mashvadag ) (0.113) (0.120)
@ldnemslade Xy 0.014 0.009
(Mashvadag ) (0.012) 0.011)
Number of observations 100 100 100 100
log likelihood 121.8621 126.2075 148.2629  147.3157
AIC -227.7242 -234.415 250.5258  -246.6315
BIC -206.8829 -210.9685 -190.6069  -184.1074
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Variable Coefficient Standard T-stat

Error
Constant o 0.242%%* 0.006 43.575
Down: Dummynssuanslufiay 0 -0.01 1%+ 0.004 2.683
Dirr: Dummy g Ralsznm (o -0.004 0.005 -0.833
Dsup: DummyM3aiuay1aIn O3 -0.006 0.005 -1.153

neNUNNEITD4
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Variable Coefficient Standard T-stat
Error
L
EXP: dszaumsal lums O -0.001 % 0.000 -5.485
mzalgn
& A ¥ \

siz: vinaiunnzlgnianua (l5) G 0.002%%* 0.000 4.210
R 0.686 RMSE 0.020
R-Squared 0.470 Coef. Var 9.007
Adj R-Squared 0.436 MSE 0.000
F-Test 13.755 MAE 0.015
Durbin-Watson 1.865
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MANHIN Y

a ¢ a a ) a o A [ v A v
ﬂ1‘§’J!ﬂ§1$‘ﬁ‘lJi$ﬁ‘ﬂﬁﬂﬁ/‘l‘?ﬂﬁ!‘ﬂﬂuﬂﬂ"liﬂﬁﬂﬂ?lﬁﬁ@ﬁiﬂ%ﬁﬁ)ﬂ!‘lﬂﬂﬂ‘ﬁu

1. WaMIANTIZHANNINIHAN Cobb-Douglas

> # Cobb-Douglas production frontier
> cobbDouglas <- sfa( Y ~ x1 +x2 + x3 + x4 + x5 + data = pdata)
> summary( cobbDouglas )
Error Components Frontier (see Battese & Coelli 1992)
Inefficiency decreases the endogenous variable (as in a production function)
The dependent variable is logged
Iterative ML estimation terminated after 13 iterations:
log likelihood values and parameters of two successive iterations
are within the tolerance limit
final maximum likelihood estimates
Estimate Std. Error z value Pr(>|z|)
(Intercept) 1.5705915 0.1918914 8.1848 2.728e-16 ***
X1 0.2815711 0.1204479 2.3377 0.019403 *
X2 0.0766699 0.0645188 1.1883 0.234701
X3 0.3475274 0.0548661 6.3341 2.387e-10 ***
X4 0.0205622 0.0078729 2.6118 0.009008 **
X5 0.0070854 0.0074364 0.9528 0.340697
sigmaSq  0.0080716 0.0034962 2.3087 0.020961 *
gamma  0.5700339 0.3881907 1.4684 0.141985
Signif. codes: 0 “***’0.001 “***0.01 “** 0.05 ‘> 0.1’ 1
log likelihood value: 121.8621
cross-sectional data
total number of observations = 100
mean efficiency: 0.9482219
> AIC (cobbDouglas) [1] -227.7242

> BIC(cobbDouglas) [1] -206.8829
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2. WAMIUANSHANNIINIINAA Translog

> summary(ressfa)
Error Components Frontier (see Battese & Coelli 1992)
Inefficiency decreases the endogenous variable (as in a production function)
The dependent variable is logged
Iterative ML estimation terminated after 148 iterations:
cannot find a parameter vector that results in a log-likelihood value
larger than the log-likelihood value obtained in the previous step
final maximum likelihood estimates
Estimate Std. Error z value Pr(>|z|)

(Intercept)  -3.50532372 1.56712076 -2.2368 0.0252999 *

X1 5.71566490 1.70569972 3.3509 0.0008054 ***
X2 0.85181724 1.10166183 0.7732 0.4393974
X3 1.61731431 1.11695292 1.4480 0.1476254
X4 0.32996838 0.24029255 1.3732 0.1696919
X5 0.03920083 0.21414420 0.1831 0.8547524

I(1/2 * (X1)72) -2.42508283 1.28843694 -1.8822 0.0598103 .
I(1/2 * (X2)"2) 0.05691846 0.65563211 0.0868 0.9308189
I(1/2 * (X3)72) -0.77834942 0.51268251 -1.5182 0.1289665
I(1/2 * (X4)*2) 0.06638295 0.01106010 6.0020 1.949¢-09 ***
I(1/2 * (X5)72) -0.01221771 0.01213965 -1.0064 0.3142086
I(X1*X2) -0.76011528 0.89385172 -0.8504 0.3951128
I(X1 *X3) -0.40265809 0.74250642 -0.5423 0.5876148
I(X1 *X4) -0.35947880 0.20472031 -1.7560 0.0790968 .
I(X1*X5) -0.15782636 0.25903560 -0.6093 0.5423359
I(X2 *X3)  0.04149715 0.50718316 0.0818 0.9347907
I(X2*X4) -0.19111861 0.10692550 -1.7874 0.0738729 .
I(X2 *X5)  0.22120030 0.10467071 2.1133 0.0345754 *
I(X3*X4) 0.08448410 0.04893587 1.7264 0.0842710 .

(X3 *X5) 0.01554877 0.11390569 0.1365 0.8914215
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I(X4 *X5)  0.01451171 0.01205165 1.2041 0.2285408
sigmaSq 0.00301835 0.00045230 6.6733 2.502e-11 ***
gamma 0.00013772 0.05233732 0.0026 0.9979004
Signif. codes: 0 “***’0.001 “***(0.01 “** 0.05°.>0.1 ‘"1

log likelihood value: 148.2629

cross-sectional data

total number of observations = 100

mean efficiency: 0.9994858

> AIC (ressfa) [1] -250.5258

> BIC(ressfa) [1] -190.6069

3. WAMIINTZHANNMINIHAA Cobb-Douglas + Copula
> res$result

coef S.E. stat  pvalue
(Intercept) 1.684712863 0.192159955 8.7672422 0.000000e+00
X1 0.286358569 0.127843837 2.2399091 2.509683e-02
X2 0.085356525 0.057237968 1.4912571 1.358940e-01
X3 0.350139963 0.060162681 5.8198863 5.888767e-09
X4 0.024120520 0.007759516 3.1085083 1.880344¢-03
X5 0.007936967 0.008723765 0.9098098 3.629228¢-01
sigmav  0.161840403 0.032012759 5.0554968 4.292717¢-07
sigmau  0.244029524 0.005994436 40.7093383 0.000000e+00
rho 0.932333266 0.034905214 26.7104300 0.000000e+00
> res$AIC [1]-234.415
> res$BIC [1]-210.9685

> res$Loglikelihood [1] 126.2075
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4. WAMIAUANSHANNIINIINGA Translog + Copula

> res2$result

coef S.E. stat

pvalue

(Intercept) -3.421484998 2.136399674 -1.60151915 1.092620e-01

X1 5.780937339 2.760519239 2.09414854 3.624675¢e-02
X2 0.876567082 1.187879538 0.73792590 4.605595¢-01
X3 1.662068381 1.245099757 1.33488772 1.819131e-01
X4 0.351634991 0.291988212 1.20427804 2.284821e-01
X5 0.096393021 0.226378070 0.42580547 6.702496¢-01
X6 -2.412119530 2.178223679 -1.10737917 2.681300e-01
X7 0.059918355 0.712088038 0.08414459 9.329415¢-01
X8 -0.805441829 0.507394597 -1.58740719 1.124205e-01
X9 0.061481139 0.012404118 4.95651047 7.177050e-07
X10 -0.010669032 0.012073698 -0.88365907 3.768803e-01
XI11 -0.751674351 0.963283191 -0.78032541 4.351994e-01
X12 -0.398859454 0.749072517 -0.53247108 5.943998e-01
X13 -0.397345938 0.245931688 -1.61567605 1.061644e-01
X14 -0.161698056 0.268574384 -0.60206061 5.471338e-01
X15 0.034131141 0.479874695 0.07112511 9.432982¢-01
X16 -0.217038794 0.148116056 -1.46532928 1.428311e-01
X17 0.232758884 0.099667119 2.33536281 1.952448e-02
X18 0.114355585 0.048640809 2.35102145 1.872195e-02
X19 -0.015159428 0.120877872 -0.12541111 9.001981e-01
X20 0.009615022 0.011959691 0.80395232 4.214245e-01
sigmav  0.188829707 0.015291150 12.34895387 0.000000e+00
sigmau  0.305260495 0.008107359 37.65227304 0.000000e+00
rho 0.975360180 0.006342294 153.78666532 0.000000e+00

> res2$AIC [1]-246.6315
>res2$BIC [1]-184.1074

> res2$Loglikelihood [1] 147.3157
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tel
[1,]10.7789700
[2,]10.8071770
[3,]10.7761173
[4,] 10.8064292
[5,] 10.7944225
[6,] 1 0.8061645
[7,] 10.7808049
[8,]10.7937808
[9,] 1 0.8026694
[10,] 1 0.7703011
[11,] 1 0.7790305
[12,] 1 0.7841367
[13,] 1 0.7884287
[14,] 1 0.7791389
[15,]10.7672873
[16,] 1 0.7918930
[17,] 1 0.8053686
[18,] 1 0.7989339
[19,] 1 0.7632932
[20,] 1 0.7992010
[21,] 1 0.7898174
[22,] 1 0.7797224
[23,]1 1 0.7918576
[24,] 1 0.7580584

[25,] 1 0.8163397
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[26,] 1 0.8013858
[27,] 1 0.7941198
[28,] 1 0.7951554
[29,] 1 0.8042849
[30,] 1 0.7938950
[31,] 1 0.7859901
[32,]10.7992191
[33,]1 1 0.7740696
[34,]10.7939313
[35,]10.7833823
[36,] 1 0.7685164
[37,]10.7688533
[38,]1 1 0.7736808
[39,] 1 0.7676941
[40,] 1 0.7707248
[41,] 1 0.7867153
[42,] 1 0.7746718
[43,]1 1 0.7737049
[44,]1 1 0.7687254
[45,]1 1 0.7677480
[46,] 1 0.7586379
[47,]1 1 0.8007160
[48,] 1 0.7768766
[49,] 1 0.7705564
[50,] 1 0.7976980

[51,] 1 0.7993473
[52,]10.7517426
[53,] 1 0.7340343
[54,] 1 0.7958522
[55,] 1 0.7857952
[56,] 1 0.7819232
[57]10.7772199
[58,] 1 0.7881356
[59,] 1 0.7561590
[60,] 1 0.7168186
[61,] 1 0.7646207
[62,] 1 0.7534160
[63,] 1 0.7514887
[64,] 1 0.7344190
[65,] 1 0.7698850
[66,] 1 0.6823058
[67,] 1 0.7090724
[68,] 1 0.7906102
[69,] 1 0.7547914
[70,] 1 0.7693776
[71,110.7772912
[72,] 1 0.8081493
[73,] 1 0.7734749
[74,]10.7581784
[[75.] 1 0.7758989

[76,] 1 0.7902329
[77,1 1 0.7878142
[78,]1 1 0.8015005
[79,]1 1 0.7795720
[80,] 1 0.7202462
[81,] 1 0.7490029
[82,] 1 0.7417980
(83,1 1 0.7772705
[84,] 1 0.7279794
[85,] 1 0.7123358
[86,] 1 0.7296126
[87,] 1 0.7306885
[88,] 1 0.8007388
[89,] 1 0.7706253
[90,] 1 0.7251106
[91,] 1 0.7390569
[92,] 1 0.7909015
[93,] 1 0.7685993
[94,] 1 0.7750204
(95,1 10.7731712
[96,] 1 0.7772188
(97,1 1 0.7778911
(98,1 10.7783713
[99,] 1 0.8021040

[[100,] 1 0.6687764
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a d o oA v = a A a
wami’am51z‘ﬁﬂimawmwammm"lmﬂigammwmamﬂuﬂ

<-ols_regress(TI ~ Down + Dirr + Dsup + DLab + EXP + SIZ, data = TI2)

Model Summary
R 0.686  RMSE 0.020
R-Squared 0.470  Coef. Var 9.007
Adj. R-Squared 0.436 MSE 0.000
Pred R-Squared 0.381 MAE 0.015

RMSE: Root Mean Square Error
MSE: Mean Square Error
MAE: Mean Absolute Error

ANOVA

Sum of

Squares DF Mean Square F Sig.

Regression  0.034 6 0.006 13.755 0.0000
Residual 0.039 93 0.000

Total 0.073 99
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Parameter Estimates

model Beta Std. Error

Std. Beta t Sig  lower upper

(Intercept) 0.242
Down -0.011
Dirr  -0.004
Dsup -0.006
DLab -0.001

EXP -0.001

SIZ  0.002

0.006
0.004
0.005
0.005
0.004
0.000

0.000

43.575 0.000 0.231 0.253
-0.206 -2.683 0.009 -0.020 -0.003
-0.079 -0.833 0.407 -0.015 0.006
-0.103 -1.153 0.252 -0.017 0.005
-0.026 -0.329 0.743 -0.010 0.007
-0.462 -5.485 0.000 -0.001 -0.001
0.327 4.210 0.000 0.001 0.003
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