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The purposes of this research were to analyze 1) the cost and benefit, 2) rice production
efficiency, and 3) the factors affecting rice production efficiency of farmers in Khlong Suan sub-
district, Bang Bo district, Samut Prakan province, Thailand. Data were collected during August
2020 to January 2021 by using questionnaires from 178 farmers in Khlong Suan sub-district, Bang
Bo district, Samut Prakan province. The data were then analyzed by using Cost-Benefit Analysis,
Data Envelopment Analysis (DEA) and Tobit Regression Model.

The result revealed that farmers had an average rice production costs of 4,801.83 baht per rai,
consisting of an average variable cost of 4,057.00 baht per rai and an average fixed cost of 744.83
baht per rai. The average labor price was 1,414.91 baht per rai. The average seed price was 579.63
baht per rai. The average organic fertilizer price was 8.25 baht per rai. The average chemical
fertilizer price was 629.19 baht per rai. The average chemical price was 994.36 baht per rai, and
the average fuel cost was 430.67 baht per rai. Fixed costs could be separated into an average land
rental price of 523.44 baht per rai, average opportunity cost of 2.97 baht per rai, and average
depreciation of agricultural tools and equipment was 218.83 baht per rai. The average yield from
rice production of farmers was 852.36 kg per rai. The average production price was 7.51 baht per
kg. Farmers gained average total income of 6,401.22 baht per rai, average surplus profit of 2,344.22
baht per rai, and their average net profit of 1,599.39 baht per rai.

In regard to technical efficiency (TE) analysis, the study revealed that the output variable was
the amount of average rice yield of 852.36 kg per rai. The input variable consisted of average rice
seed of 29.49 kg per rai, average chemical fertilizer of 40.87 kg per rai, average
pesticides/pesticides of 0.78 liters per rai, average amount of labor hours used in production of

16.70 liters per rai, and the amount of agricultural machinery oil. In addition, farmers had an

v



average technical efficiency (TE ) of 0.8370. The number of 107 farmers, 60.11%, had very high
productivity (TE values between 0.80 - 1.00), while 65 farmers, 36.52%, had an efficiency at a high
level (TE value is between 0.60 - 0.79), whereas 6 farmers, 3.37%, had an efficiency at a moderate
level (TE values were between 0.407 - 0.59). The technical efficiency (TE) indicates the status of
farmer's production. Farmers with full rice production have an efficiency value of 1 (TE=1), and
those with incomplete rice production have an efficiency value of less than 1 (TE<1), respectively.

Regarding factors affecting rice production efficiency study, the dependent variable (Y) was
the production efficiency value, and the independent variables (X) were the age of the decision-
maker in the household (years), the total rice production area (rai), farmer's education level (level),
the number of members of agricultural labor in the household (person), and rice production
experience (years). The analysis revealed that variables affecting technical efficiency (TE) of rice-
producing farmers in the year 2019/20, Khlong Suan Sub-district, Bang Bo District, Samut Prakan
Province composed of 2 variables at the level of confidence of significance of 0.05, namely, the
level of household decision-makers (Edu ) had a significant level of confidence at 0.018, and the
experience in rice production (Exp) had a significant at the level of confidence at 0.000.

Farmers who aim to start producing new rice or farmers’ heirs who inherit the rice production
should study the best rice production practice as guidelines for efficient rice production. Next, seeds
should be selected for further planting in the next growing season, or farmers should group together
to produce good quality rice seeds for self-breeding to meet the demand for good quality rice seeds
of farmers in the area and to reduce the cost of buying seeds from outside sources. Furthermore,
farmers should do note income - expenditure or do accounts in order to know the results of
household spending which will be able to use as information to improve the list of defects in the
next planting season. Related agencies to rice farmers should provide advice to farmers regarding
the chemical fertilizer application by changing from conventional fertilizer application to use
chemical fertilizer according to soil analysis and tailor-made fertilizer which were the use of
fertilizer in accordance with the amount of nutrients available in soil and the needs of the plants
which results in cost reduction of using chemical fertilizers. Knowledge and study visits should be
organized to farmers who are not fully productive to study efficient rice production method in the

area and apply it to their further efficient rice production.

Keywords : In-season Rice, Cost and Benefit, Efficiency, Technical Efficiency, Affecting Rice

Production Efficiency
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a ] a

a 2 o ot — 7 Ao A A
ﬂizﬁ'ﬂ‘ﬁﬂWWﬂJﬂQ‘VN 3 FUAU ISUABYISHIN 1 Uag 0 Tﬁﬂwmawawuﬂsmmmw

gagavziiszanimmlumsnanluudazlszinn (@uane My, 2548)

g

as [ a A A A o 9 [ o a S A (% A A
'J‘ﬁﬂ'l'ﬁ'Jﬂ1Ji$fff‘ﬂ‘ﬁﬂ']W‘I/]uElllu'lll'lﬁlflfcluﬂ']i')ﬂWﬁﬂWiﬂ'lluu\ﬂu AneN15IAYseansnIn

a

=] = =< I =] = J a a ~ o 9 1 1 a
L‘]f\il,‘]JiEliJH/]EI‘U G]N!,‘ﬂ‘L!fﬂi!,‘]J‘i&IUWIEJUﬂT]JiZﬁ‘V]‘ﬁﬂWWVIﬂTLJ’Jmllﬂﬁl,ul,mazﬂui]&lwﬁﬁ

@ 1 1 <}

[} 9
NUAIUIATIIY (Benchmark) G?NélufﬂiLﬂ%ﬂﬂlﬁﬂﬂi%ﬁ??ﬂﬂﬂ?ﬂﬂﬁ@uu ATUINTITU ﬂﬁ’é]

]

i ' ' 9
1A a A A 4 %

9 ] . A =1 @ [l A A o =
ﬂ1ﬂ1@ﬂ’lﬂﬂu3&ﬂaﬁﬂ@ﬂq@ (Best Practice) Lll’f]ﬂ]dﬁﬂﬂlﬂﬂﬂﬂﬂﬂu’ﬁlﬂaﬂﬂﬂ’]aﬂﬁﬂ‘ﬂTVNV”J@

A 1 Y 1 a g’; I [] a d' [] [ Y . 1 ] a
wi’e)mi]ﬂan”lmmmElwa@mmﬂuwuaawaﬁmgcluimmmmm (Frontier) @IUWUIIHAN



17

U 9 wiAnenINHI o5z ANTAINAAINI (Inefficiency) Taena1dudinsiadsz@nsamn

Y
v A A o

Aa = ] a a Y
L‘]NL“LEEJ']JWIEJ']J"IJ@QWH'JEJNQ?’Iﬁ11ﬂ§ﬂﬂ5$!3\|uhlﬂ AU (AUY nnsfna. 2538)

Weighted sum of outputs
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M99 2.1 1uuTaednelddoauna Constant Returns to Scale (CRS)
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Rice production technical efficiency in a highly
urbanised area in Samut Prakan Province, Thailand

Abstract: This study investigates rice farmers’ technical
efficiency in a highly urbanised area in Samut Prakan Province,
Thailand. The study used a two-stage Data Envelopment Analysis
(DEA) in measuring farmers’ level of Technical Efficiency (TE),
while a Tobit regression was employed to assess the factors
affecting TE. The results revealed that rice farmers’ TE levels
ranged from 0.53-1.00, with an overall mean value of 0.84,
indicating a considerable potential in enhancing TE to improve
rice production. Moreover, the study found cultivated area,
education level, and rice farming experience significantly affected
production efficiency; whereas the significant association of the
land area to the production efficiency suggests the need for
government to be cautious about converting land areas for non-
agricultural activities brought by urbanisation growth. Lastly, the
study suggests improving TE levels through more substantial
policy support and programmes targeting the strengthening ofrice
farmers’ technical knowledge.

Keywords: technical efficiency; rice production, data
envelopment analysis, Tobit regression, urban

1 Introduction

Rice production is Thailand’s major agricultural industry, covering approximately 45%
of its total agricultural land, employing more than 74% of the total agricultural
households, and accounting for 15% of the agricultural gross domestic product or GDP
(Suebpongsang et al., 2020). The dominance of rice production in Thailand’s
agricultural sector makes it a major recipient of resources from Royal Thai government
programmes and a major subject of rice-based farming policies aiming to drive rice
farmers to continue growing rice and increasing its production (Cramb, 2020;
Suebpongsang et al., 2020). These policies have facilitated the ongoing evolution of
commercial rice farming in the country (Kramol and Ekasingh, 2020; Suebpongsang et
al., 2020; Van Kien et al., 2020). Starting in 2010, policies and programmes were
geared towards treating rice production as the primary commercial activity focusing on
upgrading value chains and promoting exports rather than merely attaining yield and
production targets (Cramb, 2020; Dana, 2014; Kramol and Ekasingh, 2020).

Among the important programmes and policies implemented, public investment,
which provides farmers with access to rice farming inputs, has been the focus (Van
Kien et al., 2020). This support is given to intensify and maintain rice production and
generate higher income for farmers (Cramb, 2020: Suwanmaneepong et al., 2020).
However, despite these initiatives from the government to support the rice industry,
farmers continue to face several problems that affect their production efficiency
(Parichatnon et al., 2017). For example, a review of available data in 2017 shows that
the cost of rice production for Samut Prakan farmers (6,853 Thai Baht (THB) per rai)
was higher than the country’s average cost of 4,983 THB/rai. Additionally, it was
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reported that farmers in Samut Prakan Province still use the traditional production
method that involves more than the recommended inputs and unnecessary inputs.
Hence, rice farmers’ technical efficiency and determinant factors should be
investigated and explained to address these specific problems.

Buddhism in Thailand teaches the importance of efficiency (Dana, 2014; Dana,
1999). In agriculture, production efficiency is a way to ensure that products are
produced in the best and most profitable manner (Mardani and Salarpour, 2015; Xu et
al., 2018; Zhao, 2017). Investigating the technical efficiency of a production system is
an essential tool in agricultural economics to determine farmer effectiveness in
achieving the maximum attainable output given a fixed number of inputs and available
technology (Horvat et al., 2020; Radhakrishnan et al., 2021; Yu and Huang, 2020).
Estimating rice production efficiency is essential for planning local socioeconomic
policies because it provides efficient quantitative measures and assesses the potential
for inefficient rice production factors (Autchariyapanitkul et al., 2017; Blazejczyk-
Majka and Kala, 2015). Data envelopment analysis (DEA) is a technique utilised to
evaluate the efficiency for peer units compared to the best practice frontier (Huang,
2021; Trindade and Tavares, 2020; Tumer et al., 2020). Researchers widely use this to
analyse the performance of the agricultural sector (Toma et al., 2015). Understanding
the determinants of a farmers’ technical efficiency can provide better insights that could
guide farmers and policymakers to improve production performance (Boubacar et al.,
2016; Horvat et al., 2020; Kerdsriserm et al., 2018).

Bang Bo subdistrict is one of the targeted areas for promoting the Large
Agricultural Plot Scheme (LAPS) due to its land being highly suitable for irrigated rice
cultivation in Thailand. This study’s findings provide crucial information for farmers
on the appropriate and efficient use of inputs and processes to improve their operational
performance. For policymakers, the results support the implementation of programmes
in line with the 12 National Economic and Social Development Plan (2017-2021) set
by the National Economic and Social Development Board of the Royal Thai
government. Furthermore, technical efficiency is vital to justify the existence of
differentiated productivity targets, considering the resource and input base (Mardani
and Salarpour, 2015; Nowak et al.. 2015; Wu, 2019). Consequently, this study aims to
analyse the production efficiency of rice farmers in Khlong Suan, Bang Bo, Samut
Prakan, Province, Thailand, and explore the factors affecting their production
performance using a two-stage Data Envelopment Analysis (DEA) approach.

b’ Materials and methods
2.1 Study area

The study was conducted in Khlong Suan Sub-district, Bang Bo District in Samut
Prakan Province, Thailand, from August 2020 to January 202 1. Increasing urbanisation
coupled with the growth of industrialisation has contributed to the low suitability of
rice farming in the province. However, Khlong Suan Sub-district remains to be highly
suitable for rice production. Farmers can farm at least two cropping cycles per year
with rice varieties of RD 47, Phitsanulok 2, and Pathum Thani 1. The area is part of the
Bangkok Metropolitan Region (BMR), Central Thailand, the country’s primary
commercial rice production location (Petcho et al., 2019). As the remaining area to be
considered suitable for rice farming, the government included the district under the
LAPS program. The program encourages farmers to combine efficient production and
marketing of their produce (Jirarud and Suwanmaneepong, 2020; Juyjaeng et al.,
2019).. The situation indicates the need to assess rice farmers’ efficiency to identify the
areas of improvement and contribute to the LAPS program’s success.
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2.2 Data Collection

Data were collected through household interviews of 178 rice farmers who registered
with the Bang Bo District Agricultural Extension Office in 2020. A structured
questionnaire was developed, which consisted of two parts. The first part gathered rice
farmers’ socioeconomic data, such as age, household size, household labour amount,
and experience in rice farming. The second part gathered information on the number
of inputs applied and outputs obtained by rice farmers during the 2019/2020 cropping
cycle. These included labour hours, seeds, fertilisers, pesticides, fuel, and yield per rai.

2.3 Data analysis

Descriptive statistical analysis was used to summarise the data. This study employed a
two-stage DEA approach commonly used in most studies investigating production
efficiency (Boubacar et al., 2016; Linn and Maenhout, 2019; Linn and Maenhout,
2019). The first part estimated rice farmers’ production efficiency in terms of the level
of technical efficiency (TE) (Muhammad-Lawal et al., 2017; Sherzod et al., 2018;
Wang et al., 2018). The second part explained the variations in the levels of TE using
Tobit regression analysis with specified explanatory variables. The following sections
describe these two stages.

2.3.1 Data envelopment analysis

DEA has been developed to measure the effectiveness of Economic Decision-making
Units (DMUs) (Ghee-Thean and Ismail, 2013; Kocisova, 2015; Toma et al., 2015).
This is an efficient measurement technique without parameters and ensures that
existing inputs can effectively create DMU outputs (Goksen et al., 2015; Laha and
Kumar Kuri, 2011). In this study, the DMUs were represented by individual rice
farmers, while the input factors were X; seed, X, chemical fertiliser, X3 pesticide, X4
fuel, and Xs labour expressed in their comresponding units. Yield expressed in
kilograms per rai served as the output factor. These model variables were adapted from
prior studies (Donkoh et al., 2013; Mailena et al., 2014) and modified to fit the study’s
objective. This DEA model is input-oriented since rice farmers have more control over
the inputs than the outputs. This approach is illustrated in the framework below.

Figure 1 The input-oriented data envelopment analysis conceptual framework.

Input J I Process —’ 1 Output

X1 Seed (kgirai)
X Chemical fertilizer (L/rai)

ici i Data envelopment ) §
X; Pesticide (L/rai) = (Y) Yield (kg/rai)
X Fuel (L/rai) analysis (DEA)
Xs Labor (hours/rai)

Mathematically, the input-oriented DEA model is represented by the equation
below. 0, or the value of TE, represents the rice farmers’ degree of efficiency. The TE
value can only be between 0 and 1. Rice farmers with an extreme score of 1 indicated
that they had been efficient in growing rice, and values less than 1 means inefficiency
(Abdulai et al., 2018; Utaranakom and Yasunobu, 2016).

S
Max 0= Z -=1UYg

subject to Z%:l VX <1
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U,=0 r=1,2,...,8

V>0 2 E R
where 6 is the technical efficiency score

X;i is the input factor i of the production unit j

Y is the input factor r of the production unit j

Xix is the input factor i of the production unit k
Y is the input factor r of the production unit k
U; is the weight of the output factor r

U; is the weight of the output factor i

n is the number of production units

s is the number of output factors

m is the number of input factors

2.3.2  Tobit regression analysis

To analyse the factors affecting rice farmers’ technical efficiency, this study employed
Tobit regression analysis. The Tobit model is an alternative to ordinary least squares
(OLS) regression, designed for situations where there is a limited value for the
dependent variable (not less than zero) and a large number of observations are clustered
at zero (Dalei and Joshi, 2020; Mari and Lohano, 2007; Vinh et al., 2020). This model
accurately estimates the influence of multiple factors on each rice farmer’s efficiency,
giving unbiased results (Huynh et al.. 2020: Sueyoshi and Ryu, 2020). This method has
been employed in various efficiency studies in combination with traditional DEA
(Okello et al., 2019; Shetty and Kumar, 2017). In prior studies, socio-demographic
factors reportedly influenced a production unit’s efficiency (Tasila Konja et al., 2019).
For this study, socio-demographic characteristics were used to analyse their effects on
rice farmers’ production efficiency. The Tobit model variables were adopted from these
previous studies and modified based on the study area. The Tobit regression equation
(Dalei and Joshi, 2020; Daudu et al., 2019; Kiatpathomchai et al., 2008; Tipi et al.,
2009) used in this study is presented in the equation below.

TEi = fo + fr1Age + B2Area + BsEduc + BsLab + BsExp + &

where

TE; is the technical efficiency score from the DEA model

FBo is the constant of the Tobit regression model

Bi is the Tobit regression coefficient of the explanatory variables
& is the error term

The explanatory variables used in this Tobit model are as follows:
Age  is the age of the household head (year)

Area isthe cultivated area (rai)

Edu  isthe educational level of the household head (year)

Lab  is the amount of household labour (head)

Exp  isthe farmers’ experience in rice farming (year)

3 Results and discussion
3.1 Descriptive statistics of input and output variables

The data in Table 1 summarises the output and input used in estimating farmers’
production efficiency. The mean yield per rai was comparatively higher than the
reported mean yield of similar studies in Indonesia, Pakistan, and Bangladesh. This
reflects the high number of years of experience of most farmers in Samut Prakan
Province in rice farming. A higher number of years of farming experience were
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associated with better managerial skills related to farming, which likely contributed to
better yield. The labour input accounted for the highest input cost, with a mean number
of labour hours of approximately two hours. Fertiliser application seemed to be
reasonably high compared to that in neighbouring provinces. Fuel was mainly used for
farm cultivators, threshers, and transportation.

Table 1 Input and output variables in estimating farmers’ technical efficiency

Variables Mean  Std. Dev. Min Max
Yield (kg rai™) 852.36 97.96 580.00 1,070.00
Seed (kg rai?) 29.49 4.68 20.00 60.00
Fertilizer (kg rai™) 40.87 16.00 5.00 100.00
Pesticide (L rai™) 0.78 0.12 0.20 1.18
Fuel (L rai*) 16.70 9.15 1.91 63.00
Labour (hrs rai) 2.54 1.52 0.77 13.56

Footnote: 1 ha = 6.25 rai

The study found that farmers had high expectations for higher returns from rice
farming, which highly likely induced farmers to use high input quantities. The level of
profitability of farmers may have been directly or indirectly dependent on resource use
efficiency (Linn and Maenhout, 2019; Mitra et al., 2020; Saleh et al., 2019). Hence, the
study investigated the level of technical efficiency of fammers in Samut Prakan
Province. Technical efficiency measures the proportional reduction in input usage if
the farm operates on the efficient frontier (Abdul-Rahaman and Abdulai, 2018; Ahmed
and Melesse, 2018; Sherzod et al., 2018).

3.2 Technical efficiency of rice farmers

The DEA results show that 60% of the farmers included in the study were highly
efficient, with a mean TE score of more than 80% (Table 2). This result suggests that
these groups of farmers were relatively good at utilising factor inputs. The high
technical efficiency of farmers is attributable to their extensive rice farming experience.
As rice farming has long been part of Thai’s primary source of livelihood, it allows
gradual improvement in management experience through informal education and
knowledge sharing among farmers. Additionally, 37% of the farmers had a moderate
TE score ranging from 61-80%. This result suggests a potential improvement of 20-
40% in managing input usage if farmers operate on an efficient production frontier.

Table 2 Technical efficiency scores

TE level TE score Frequency Percent
Low 0.40 - 0.60 6 3.37
Moderate 0.61 -0.80 65 36.52
High 0.81-1.00 107 60.11
Minimum 0.53
Maximum 1.00
Mean 0.84
Std. Dev. 0.12

The overall mean efficiency of farmers was 53%, suggesting a considerable
potential to enhance technical efficiency, thus improving productivity and overall rice
output. Furthermore, this value indicates opportunities to increase rice production in
Samut Prakan Province, as output is below the efficient frontier. Additionally, there is
a need to understand the potential factors that would affect farmers’ production
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efficiency levels. The study employed a Tobit regression to investigate the effects of
the selected factors discussed in the subsequent section.

3.3 Factors affecting technical efficiency

The results in Table 3 reveal a nonsignificant effect of farmers’ age (B = 0.0001, p =
0.991) and labour usage (B =-0.0133, p=0.551). Although labour was nonsignificant,
the negative association indicates that excessive labour hours lowered farmers’
production efficiency. This result contradicts the findings of Hasnain et al. (2015), who
determined that labour appeared to be positively associated with farmer efficiency
scores. Among the sampled farmers, labour costs often accounted for the largest share
of farmers’ total costs. High labour costs due to excessive labour usage were highly
likely to lower the overall return on farming, affecting farmers’ production efficiency.
At the same time, a farmer’s age was highly associated with the accumulation of
experience, shared farming knowledge, and training. Hence, farmers’ age was
positively associated with their level of efficiency.

Table 3 Results of the Tobit regression

Variables B Coef. Std. Err. p-value
Area 0.0021* 0.0011 0.058
Age 0.0001 0.0011 0.991
Educ 0.0231** 0.0097 0.018
Labour -0.0133 0.0222 0.551
Exp 0.0038*** 0.0009 0.000
Constant 0.6633** 0.0756 0.000
Log-likelihood 61.3049

*p < 0.10;*+p < 0.05; +*x+p < 0.01

The Tobit results also show that larger farm areas were associated with higher
efficiency, holding other factors constant. However, increasing farming areas also
required a proportional increase in other farm inputs used to maintain production
efficiency. Increasing farming areas would not be significant if other production inputs
increased less than the marginal increase in farmers’ output (Wu, 2019). Samut
Prakan’s case signifies that farm areas in the sampled farms were still within the
farmers’ management capacity. Large farms are also likely to provide an opportunity
to apply modemn technologies such as tractors and irrigation (Abdulai et al., 2018;
Pokhrel and Soni, 2017). Hence, farmers with larger farming areas could be more
efficient (Herigbaldi et al., 2015; Kea et al., 2016).

The level of education significantly contributed to farmers’ production efficiency.
This result contradicts that in the study of Herigbaldi et al. (2015), wherein education
was not a significant factor in farmers’ efficiency in selected provinces in Pakistan.
Herigbaldi et al. (2015) determined that the sampled farmers were within the older age
bracket and that education was not the primary factor in their farming efficiency.
However, the current study considers education to be highly associated with farmers”
informal knowledge of farming. Most farmers’ knowledge was obtained mainly
through informal education, training, and knowledge sharing. A higher accumulation
of farming knowledge was associated with a higher level of management ability for the
farmers (Folorunso et al., 2021; Radhakrishnan et al., 2021).

Consequently, the farmers’ farming experience was highly significant in
determining the level of the farmers’ production efficiency. A more experienced farmer
was more likely to develop a specialisation in farm production, resulting in a higher
efficiency level (Ali et al., 2019; Gautam and Ahmed, 2019; Nguyen et al., 2020). Rice
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farming in Thailand has been a part of the country’s history, allowing farmers to
gradually develop rice production efficiency over time (Suebpongsang et al., 2020; Van
Kien et al., 2020).

4 Conclusion

The study measures the technical efficiency of farmers in Samut Prakan province using
the DEA method. Results show that farmers’ technical efficiency level is moderately
(60%-80%) to highly efficient (above 80%) and operated relatively close to the
production frontier. At the same time, three per cent of the sampled farmers face low
technical efficiency (less than 60%). The overall mean technical efficiency was 53%,
indicating a considerable possibility of enhancing technical efficiency in increasing rice
production relative to the efficient production frontier.

The Tobit regression results on farmers’ efficiency found farming area, education,
and experience to be significant factors affecting farmers’ technical efficiency level.
The results suggest that education and farmer’s experience help deal with rapid change
in the farming system and technologies. It indicates the need for continuous efforts to
increase farmer’s knowledge of various information and technology relating to
agricultural practices. Farmer’s knowledge sources are not limited to formal education
but mostly from informal farm training and knowledge sharing. Hence, the creation of
farmer field schools which provide farming skills such as integrated crop management,
post-harvest, and agricultural marketing is highly encouraged. Lastly, the farming area
was found to be positively associated with farmer’s technical efficiency. It indicates
the need for government to be cautious in the conversion of agricultural land for non-
agricultural activities.
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The study suggests improving TE levels through more substantial policy support and
programmes that focus on strengthening technical knowledge related to rice farming.

Keywords: rice production efficiency, technical efficiency level, rice farmers, rice cultivation
experience, rice farmer education.

" Corresponding Author: Meelua, N.; Email: 6260403 7@kmitl.ac.th

99



dy @ dl Y o L v d‘ = ! gj 1 Y o ¥ €Y 1Y
wnanstiluenansianulidmsunisidauienistnwintu leugslmiluldusslomismunisi

I ¥ O & A U Yv agvo & Y Y a = v & A ° v
13J'3']ﬂ5m1®“] NG @ﬂﬂﬂﬂqﬂmiﬂﬂﬂuﬂa%u@ﬁq LLagm@fl@'N@fmﬂL';\]']GUENL@ﬂaqinﬂﬂﬁﬂwmﬂqiuqiﬂiﬁ



101

Hyn 1D:

Huyaoauu

Us£aNEMNNMINANU VD UNBAINIMVAAABIAIY BUNDVIIUD d3rIaaunssims
Q

9 2 Y i
My npudeunwivamvuiesiiveyalllszneunsiisevesuounua inde Wndny,
@ a J v A a @ @ [ G
WangaIINeIMAasu I uda A IHHAMINYATHAZMIIANINTHENT ANzNA Ty Tadmanyas
9 v Y
o o @ < 1
aoniuma IuTadnszaounduaiguniisa1ansziie NaUNANABDUYD AU INUAINANUIAUYEIIY

A ] g o o &
ﬁi’f’auawmuﬂaumﬂmﬁmﬂummau uazfﬂzmmuawamiﬁﬂyﬂumwmmmuu Taguuuauny

&

=~

Y
1 3 nou sznoudly
ApUN 1 ToyaaD UMNNNTIANVBUNBATN
aoun 2 Yoyarunuuazrane DNy uNsHaAT1IVBANBATNS
aouh 3 Ty uazdorauenus Tumsilgniin
/a1 vy & o Yy '
1esanaer ideya @unuanvazaInlumslideyavesniim)

AouN 1 %ﬂﬂﬁ’dﬂ114ﬂ1WTI1Q'EI’JQﬂN5U®Q!ﬂHGI‘Jﬂ§

o 1 o 4 1 I a a o 1 1
Mruae Tsasiuasosnue v aslu O wihdeanuidluas aiies 1 9o tazidudaslusesing

11owe o e O waj

12 o 1
% =
13 32aUMsany
L éhninlseaudnmn L] aszoudnmn
L] siseudnuipoudu Ll ssenfinmaouilate wie 1.

L1 15ayanes wiieaha. vife outligan L qaninfSaanes
14 d01unm
[ Taa L awsar L] wihe v3ewdiia

1.5 amndnluasisen

9
auyanavualuasisew AU W AU WA G
A A 9 3 A a
andniduussowlumsidgndredun AU WE AU M AU

A 4A4g Y g H a
amgnndlunssnulumsignituiluasing AU A8 AU AN AU



1.6 913N

WWHAN

GREATEGN C4i'ls L vhasd g ldina Geapy

Odesdas Oz Oouaeey

17 dsgaumssilumsdgnddluszeznan 1l
18 swidwdevesnirdou VAl

L8 seldnamsdgndn Al

1.82) el @nnuwasduasey VAl

1.9 Imssatiuiindeyanmsnaniiodiels

Caafuiin - L sinfa@seswsese (T aaifusinms 14iladamsnan

] 9 =3
1 a1 @aeriudin
1 I a 1 4 1 A 1
1.10 miuamndnnguanngal / nguinEATNInGe 1

O Nads

102

I~{ 1 @ Cd 1
OduGay O equannsaioeunsng Ol nquavinsainminyns
I nguismnasuau L sna.
L nquinsasuuunilasing O euagsey s o L
Y ]
111 wuilumalgedn, 15
O vosauod s1wau. 5 Oeh s T55wenlsas. STRIL
v Y
1.12 a401UMIfinonToINaUNInuAvoINIY
° 1 AAa o A 1
C vosaues swau 15 mEnauilsgdillsas UM
Oersmou lsswnlsaz. 1IN
Louq @z swon. 5
Y4 VI ' 1A
1.13 wuinudnvesiuegnlavesunyalsznig
2
O ueralsznu O veneratszmu O walusazuenwayailseniu
1.14 3smsigndinn
1 SO’ 1
L waunihey O vamudhouds L] ulse L anlou
[ wvieoa Ll dnddaaasossnn . ClouqGay
1.15 Tidlndunmueedhsumseusunelnumsnantites 151
59
4 A . do
f 1599 HUBNUNTADUIH




103

1 Y ] Y 1 A Y
1.16 shueenlimihsnussmstunsiomas ludula
o Y 9 % \J v
[ ungih 1danws @euldnnnii 1 de)
L maesonau Oamsléile O mslgafiamyudouluundn
LI ms198235 uudn T msldasail LI msdesdu msadagity
[ msaadunumisdgnin [ 8w 5e

1 sannidasamswan @eulédannnii 1 4e)

[ fedunid L1 feundl L ersiafimstlesiu svalsauuas
O ens3asdaat Lodavivg Oowqsey

EETEEEY



AOUT 2 AUNUIBZNANBUINUIUNIIHAAT IV UNHAINS

]
I

2.1 @Tﬂym:msﬁaﬂsmﬁﬁu

104

1 lumamnzilgndn Ymsmnzalgn 2562/63

L] Aduvosnues swwudau 15 minawalsganillsas 1N
nAwe wuhen. 15 asaus vw/ls
A ° Aa T q Y '
Ooweg wwhew T5aldee /15

o { s 3 g
22 SwanussuiimlFlumsilgndn 1 asa (ge) Nivua

= Y ° a
LwdonlB0a s nlansu

9
[ se91n 591 Vi lansy S1mau

24 malSulgahgaunoumsilgniig i R 99)
[ al5ualzethyedu G2y
L alerdiodafSana alansu/ls
[ 51an anwaTansy iudu
L1 185 umsmiveyuain
LI TaTalud @luwnse) Bua - Alandu/ls

L] 52 v/ Tansy idludu

L1185 umssinayuan
OouaGey Wwa
[ 59 vawn/nTansy iduiu

L1 1a5umsmineayunn

L Taildalsnals ahgeau

[~
AU uellu

Alansu/ls

alansu/ls

UM



' ] o
2.5 muwamiumaﬂgmffn 1 N33 (t]ig]) SYATERTRLT!

105

77777777777777777777777777777777 YN
o A %
!!5\1\11“1“?\53!591! HINTHIN
v \ " . . "
AMIINY S Mg Falnq S Mg ¥alug
@wasy | @wmls) USINY @wasy | @l USINU

2.5.1 Awselumsesenan

m'lansu

1 aa
AN

1 o A
AINUNDN

ou 9 (Tdsaszy)

2.5.2 Aussnulumamizilgn

1 1 I v d
AMHNULAANUF

J 9
AnaUNal
AU

'
A

ou o (Tlsaszay)

2.6.3 Amssulumsguainm

4
msvamsih lunalag

magnaen

mMsvanaile

ﬂﬁﬁlﬂﬂﬁﬂ'ﬁclﬁlﬂ’mﬁlﬁgilﬁ%

@ A
N159ANIT I5ANYS

o =}

ﬂﬁﬁﬁﬂﬁlmﬁﬂﬁ@g?‘l‘]ﬁ

Y v Jo
ﬂﬁi]ﬂﬂTiﬁ@l’Jﬁ@]gﬁ“h’

MIIANT TNy

I (Tsaszyy)

' ] A
2.6.4 ﬂmsﬂumimmﬂm

g A
AUNVLNYT

AU

A

au o (Tlsasey)




v 9
2.7 aflenlFlumsilgndn 1 asa (ge)

106

. sanilu
Wil 31m . -
19mMs ' IuIURY MBI
@.n9 | @)
@@m)
a a
2.7.1 {odunsd
1. {]onen [ a0 [ viueq
2. Jovain [ a0 [ viueq
F
3. forann [ e [ viues
A Ade & o & H o
4. floduvisddisadusogll [ 50 L vives
2.7.2 fJoinll
F
1.gAT 46-0-0 [ e L vives
F
2.9A3 16-20-0 [ &e [ viues
F
3.gA325-7-7 [ &e [ viues
F
4995 L. [ &e O viweq
F
Jgar. ¥ e [ a0 O viuea
2.7.3 DIISLATUNY
F
1. 01313 [ a0 [ viues
FJ
1 e . I\ o [ e [ vives
F
155 L Ll [ &e O viues
v F
276 0GR [ &0 [ viueq
1] v
28 mmstlosiu dwadagislud nlFlumslgndn 1 ass@e)
\J 3|
: . 1Mo saunilu
U o = \
2 Jngilszasn funun | PSname ' ) -
¥oms - /s . . We NNk
Tumsl¥au 1% @39 | a1 @a9)
@) @)
mshanand ANy

a 4 d a @
1IMAADT (A15NUI) | ANIY

NINTOU fIavueu

HONIIN fMIaruY
o @ o W

A3 Tussauny fIauuag

Tnswitia f9a

da'lwsuuna-Ta@ewy Maa Ty

@ald)

TnaTvlise Maadas




1 ?)I L4 4 a 1 ?lll
2.10 aninfuFomddildlumsilgnd1 1 ase (g)

107

WSy IMALANS mlynenriua
18T -
(@n3) VIN) VM)
Wniuse lalunslansu
Wniuse lalumsaau
Hniuse lalumsviuien
? o A ' 2 o
Wl lumsilgnmin waaiug
Y o A @ E]
HiuaTesdana)
7 . 7
v lumsguih
Y dl 1
Wiunlslumsniuie
Y o Aq U o A
vl luniseanis Isanes
Y o Aq U ) o A
v lylumsdansuuasdagiy
? o A o v do A
i1 lumsdamsdaidag e
7 o 2 = I
unlFlumssanms Sy
? o 9
i lumsvudn
DU
UG
MU Ged) L e
R IGRCEST)
v v Y
2.11 1n5eiie uazgnsainlilumsilgnin 1 ase (ge)
C 4| eamslFa " Y % M
. yam | m R yam
NUIM | ) 4 RACGE aulu
183 , ¥oun BN | Tt
(1iu8) ¥ ~ - | wmA) msign
(VM) L | Wden | wmAi) W) y
1A m
FOUNTNAOT
5o lo@auay
= 9
FNEIV
X 7
GELNASTIT
A ' 9
NIV
I
1N309RAN LN
A 3
I3 0N EDANAN
DUAT Y
= A Y
RN




108

* yamagiu nuneds mamuzsimhendannldnuuudiegsimielusaumla

2.12 wandadn Idanmsvunde 1 a5 (99)

NONAn NANAADITIHE wanan 13 1re

o dw z 3 - y
UFUI navua | was@w | S 51M . e
(Fu) 1%) (f) VM) 13190

L alnusail 1 (veutlnu)

L sy Tan 2

L dhngmssans oo

[ nw 43

Dﬂ"’ll 47

Dﬂ"’ll 49

[ na 79

D ﬁiu NCEAT) IS

9 A A dy 12 dy
2.13 ﬂﬁ‘UWEJ“IHQL‘LIQE]ﬂ’ﬂiJﬂ?HJ"lfuLLaz]lﬂJiJﬂ'ﬂiJG]fu

= v g YA
D LNYIL[IVIYLAY (“lmﬂmwmu)
) 9
D V1IN

A ) 9 )
Ll foaudaenndnn 1 flszana
L aneluamann
9 A A Yo
2.14 31118911 denNinuaIng lasy

d' 1 Y o dy
D FINNNDAINITULD

O w13 lumesean

Y &
E] Ell’l'JiJﬂ'J'qulfuﬂﬁgll']m - %

Ju uieenue

L1 Auriesi lnalsgal

=~
VIN/ANIYU




a v v
AOUN 3 ‘ﬂiyﬁ] Hazyatauolue Glum‘sﬂgﬂﬁun

109

o o A v oA o a g : A , o 0 o
AV Iﬂﬁﬂ‘ﬂ]lﬂﬁ@\?ﬂﬂ?ﬂ aﬂu "]f@\ﬁﬂﬁﬁ@ﬂ‘llﬂ’]]ﬂJﬂﬂLWumi’JQﬂWUNWﬂWQﬂ HINTEAUANUTIAYVD

J o A § '
Yaymuilu s sedvde s =wniga, 4 =10, 3 = thunaw, 2 =1ee, 1 = deohga uaz lilidym

U [ U T
syauanudfgvestym | lali

EAL AR

5 14 |3 | 2|1 |dym

Y
3.1 mumawzilgn

A A 1A
3.1.1 WuﬂLW’]gﬂgﬂVlNlWﬂ\?W@

a 4
3.1.2 AUVIANNNYANTNYTM

2 %’ L=t
3.1.3 ﬂﬁmmmhlmwmwa

90/ =
3.1.4 a1

A
3.1.5 15ANY52U1A

3.1.6 UNAIAR WY UNIY

3.1.7 daddagisuniu

3.1.8 iy

3.1.9 natnauiINIu

3.1.10 ammuadeuualsilsou wu Aumin-wes nu'll

Y v a
3.2 mumunumswam‘lumsmwﬂgﬂ

' 8 o JY A
3.2.1 ANAANHUTUIINI NG

3.2.2 AT TUEN

3.2.3 miluadl 519199

1 13 A A
3.2.4 ﬂWEJ"I‘]_Iﬁ”I‘]_IP{G]EWGBMSWﬂWQQ

14 Y
3.3 Mumaneutnulumamzlgning

Y a Y
3.3.1 ldnanantios

9 A = @
3.3.2 MU NNANNAN LRI

3.3.3 lunea lumsdesessia

3.3.4 iae I Tdausiailsefuvesigua

34 Torgusuuy

Y
3.4.1 M3dgnidn

UDUDUNTE

VoA 9 9
Aunniunnganaaznallums ndeya

o=

WOUYIUA Tivde
TnsAni 08-2244-8810

e-mail: 62604037 @kmitl.ac.th


mailto:62604037@kmitl.ac.th

NI TN N
""" - ?:':il'l
|

b
Mg
7
s
=

i

S

Y % r\q\“
agnant®

dy @ dl Y o L v dl = ! gj 1 Y o ¥ €Y 1Y
wnanstiluenansianulidmsunisidauienistnwintu leugslmiluldusslomismunisi

I i O & A U Yv agvo & Y Y a = v & A ° v
11Jr3r]ﬂiﬂﬂ>®6] NG @ﬂﬂﬂﬂqﬂﬂiﬂﬂﬂuﬂa%u@ﬁq LLagmafl@WQ@QﬂﬂL?\]']GUENL@ﬂﬁqﬁnﬂﬂﬁﬂwmﬂ’ﬁuqlﬂiﬁ



111

SUMMARY OF INPUT SLACKS

firm TE
Input 1 Input 2 Input 3 Input 4 Input 5
1 0.716 0.000 0.000 0.346 0.000 11.060
2 0.718 0.000 0.000 0.289 0.000 10.596
3 0.714 0.000 0.000 0.302 0.000 10.979
4 0.686 0.000 0.000 0.000 0.000 0.000
5 1.000 0.000 0.000 0.000 0.000 0.000
6 0.590 0.000 0.000 0.000 0.000 0.000
7 0.719 0.000 0.000 0.000 0.000 0.000
8 0.696 4.861 0.000 0.000 0.000 0.000
9 1.000 0.000 0.000 0.000 0.000 0.000
10 0.811 3.895 0.000 0.000 0.000 0.000
11 1.000 0.000 0.000 0.000 0.000 0.000
12 0.822 0.000 0.000 0.000 0.000 0.000
13 0.638 0.000 0.000 0.000 0.000 0.000
14 0.962 0.000 0.000 0.000 0.000 0.000
15 0.957 0.000 0.000 0.000 0.000 0.000
16 0.816 0.000 0.000 0.087 0.000 4.379
17 0.850 0.000 0.000 0.136 0.000 0.181
18 1.000 0.000 0.000 0.000 0.000 0.000
19 0.903 0.000 0.000 0.000 0.000 0.000
20 0.698 0.000 0.000 0.000 0.000 0.000
21 0.728 0.000 0.000 0.000 0.000 0.000
22 0.751 0.000 0.000 0.026 0.000 0.607
23 0.871 2.880 0.000 0.000 3.250 0.000
24 0.866 6.383 31.183 0.000 2.553 0.000
25 0.791 0.000 0.000 0.000 0.000 0.000
26 0.731 0.337 0.000 0.000 0.201 0.000
27 0.860 0.000 0.000 0.000 0.000 14.469
28 0.924 0.000 0.000 0.000 0.065 9.009
29 0.723 0.000 10.375 0.000 0.000 0.000
30 0.835 0.000 0.546 0.000 0.000 0.000
31 0.623 0.000 0.000 0.000 0.000 0.000
32 0.700 0.000 0.000 0.000 0.000 2.800
33 0.846 0.000 34.552 0.000 0.000 0.000
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SUMMARY OF INPUT SLACKS

firm TE

Input 1 Input 2 Input 3 Input 4 Input 5
34 0.864 0.000 0.000 0.000 0.000 0.000
35 0.740 0.000 24.092 0.000 0.466 0.000
36 0.941 1.607 0.000 0.000 0.000 0.000
37 0.703 2.164 12.448 0.000 0.000 0.000
38 0.829 0.000 0.000 0.039 0.000 3.890
39 0.779 0.000 0.000 0.000 0.000 0.000
40 0.684 0.028 33.279 0.000 0.524 0.000
41 0.774 4.408 22.164 0.000 0.000 0.000
42 0.668 0.000 0.000 0.000 0.000 5.597
43 0.728 0.000 0.000 0.000 0.000 6.154
44 0.973 16.178 11.314 0.000 0.000 0.186
45 0.585 0.000 0.000 0.000 0.000 4.953
46 0.536 0.000 2.136 0.000 0.000 0.000
47 0.678 0.000 0.000 0.034 0.000 5.833
48 1.000 0.000 0.000 0.000 0.000 0.000
49 0.587 0.000 0.000 0.000 0.000 3.599
50 0.970 0.000 0.000 0.000 0.833 4.032
51 0.880 0.000 0.000 0.000 0.000 21.946
52 0.799 0.000 0.000 0.000 0.000 13.431
53 0.755 0.000 0.000 0.008 0.321 12.706
54 0.645 0.000 0.000 0.000 1.015 8.579
55 0.702 0.000 0.000 0.000 0.892 4.213
56 0.963 0.000 0.000 0.038 0.000 7.186
57 0.988 0.000 0.000 0.000 0.402 4.711
58 0.620 0.000 0.000 0.000 0.000 3.070
59 0.666 0.000 0.000 0.000 0.000 1.415
60 1.000 0.000 0.000 0.000 0.000 0.000
61 0.617 0.000 0.000 0.000 0.000 0.000
62 0.684 0.992 1.164 0.000 0.000 0.000
63 0.742 0.000 0.000 0.019 0.000 0.000
64 0.901 0.000 0.000 0.000 0.000 0.000
65 0.719 0.000 0.000 0.000 0.000 0.000
66 0.531 0.000 0.000 0.000 0.000 0.000
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SUMMARY OF INPUT SLACKS

firm TE

Input 1 Input 2 Input 3 Input 4 Input 5
67 0.957 0.000 0.000 0.000 0.000 2.922
68 0.922 0.000 0.000 0.000 0.000 0.000
69 0.985 0.000 0.000 0.244 0.000 3.657
70 0.788 0.000 0.000 0.000 0.000 0.000
71 0.839 0.000 0.000 0.000 0.000 0.000
72 1.000 0.000 0.000 0.000 0.000 0.000
73 0.868 0.000 0.000 0.000 0.000 0.000
74 0.801 0.000 0.000 0.000 0.480 10.896
75 1.000 0.000 0.000 0.000 0.000 0.000
76 1.000 0.000 0.000 0.000 0.000 0.000
77 0.841 0.000 0.000 0.076 0.000 15.045
78 0.928 0.000 0.000 0.000 0.000 19.483
79 1.000 0.000 0.000 0.000 0.000 0.000
80 0.806 0.000 0.000 0.000 0.000 6.098
81 0.826 0.000 0.000 0.000 0.000 3.396
82 0.735 0.000 0.000 0.000 0.000 2.895
83 0.642 0.000 0.000 0.000 0.000 0.000
84 0.895 0.000 0.000 0.000 0.000 0.000
85 0.783 0.000 0.000 0.000 0.000 1.282
86 0.897 0.000 0.000 0.175 0.000 0.000
87 0.923 0.000 0.000 0.000 0.000 0.000
88 0.740 0.000 0.000 0.000 0.000 0.000
89 0.907 0.000 1.813 0.000 0.000 3.158
90 0.785 0.000 0.000 0.000 0.000 0.000
91 0.900 0.000 0.000 0.000 7.791 5.861
92 0.787 0.000 0.000 0.000 0.000 6.357
93 0.760 0.000 0.000 0.000 0.000 7.178
94 0.716 0.000 0.000 0.000 4414 0.000
95 0.845 0.000 0.000 0.033 0.000 0.000
96 0.905 0.000 0.000 0.000 0.000 0.000
97 0.884 0.000 0.000 0.000 0.000 31.017
98 0.800 0.000 0.000 0.000 0.000 2.848
99 0.775 0.000 0.000 0.000 0.000 8.103
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SUMMARY OF INPUT SLACKS

firm TE

Input 1 Input 2 Input 3 Input 4 Input 5
100 0.741 0.000 0.000 0.000 0.000 7.852
101 1.000 0.000 0.000 0.000 0.000 0.000
102 1.000 0.000 0.000 0.000 0.000 0.000
103 0.828 0.000 0.000 0.030 0.000 0.000
104 0.716 0.000 0.000 0.000 1.978 3.731
105 0.846 0.000 0.000 0.008 0.000 1.913
106 0.814 0.000 0.000 0.000 0.000 0.000
107 0.858 0.000 19.560 0.000 0.000 1.326
108 0.893 0.000 0.000 0.000 0.000 0.000
109 1.000 0.000 0.000 0.000 0.000 0.000
110 0.643 0.000 0.000 0.000 0.000 29.069
111 1.000 0.000 0.000 0.000 0.000 0.000
112 1.000 0.000 0.000 0.000 0.000 0.000
113 1.000 0.000 0.000 0.000 0.000 0.000
114 0.752 0.000 0.000 0.000 0.000 0.000
115 1.000 0.000 0.000 0.000 0.000 0.000
116 0.851 0.000 22.099 0.000 0.462 0.000
117 0.878 0.000 0.000 0.062 0.000 6.527
118 0.790 0.000 0.000 0.000 0.141 1.451
119 0.796 5.039 0.000 0.000 0.000 0.000
120 0.939 0.000 1.833 0.000 0.000 0.000
121 1.000 0.000 0.000 0.000 0.000 0.000
122 0.722 0.000 0.000 0.000 0.000 10.960
123 0.843 0.000 0.000 0.000 0.000 0.000
124 1.000 0.000 0.000 0.000 0.000 0.000
125 0.782 0.000 0.000 0.009 0.000 8.757
126 0.644 0.000 0.000 0.000 0.000 3.871
127 1.000 0.000 0.000 0.000 0.000 0.000
128 0.858 0.000 0.000 0.029 0.000 0.000
129 0.769 0.000 4.688 0.000 0.000 0.000
130 0.667 0.000 0.000 0.000 0.000 0.000
131 0.899 0.000 0.000 0.002 0.000 0.301
132 0.819 0.000 0.000 0.052 0.000 0.000
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SUMMARY OF INPUT SLACKS

firm TE
Input 1 Input 2 Input 3 Input 4 Input 5
133 0.960 1.272 0.000 0.000 0.000 0.000
134 0.547 0.000 0.000 0.000 0.000 12.463
135 0.662 0.000 0.000 0.000 0.000 14.278
136 0.870 0.000 0.000 0.000 0.000 12.295
137 1.000 0.000 0.000 0.000 0.000 0.000
138 0.724 0.000 9.052 0.036 0.487 0.000
139 0.979 0.000 0.000 0.038 0.000 0.254
140 0.941 0.000 0.000 0.052 0.000 0.000
141 0.946 0.000 12.467 0.038 0.000 1.524
142 1.000 0.000 0.000 0.000 0.000 0.000
143 1.000 0.000 0.000 0.000 0.000 0.000
144 0.999 0.000 0.000 0.000 0.000 3.176
145 0.914 0.000 18.953 0.000 0.556 0.000
146 1.000 0.000 0.000 0.000 0.000 0.000
147 1.000 0.000 0.000 0.000 0.000 0.000
148 0.759 0.000 0.000 0.000 0.000 0.000
149 0.789 0.000 0.000 0.000 0.000 0.000
150 1.000 0.000 0.000 0.000 0.000 0.000
151 0.753 0.000 0.000 0.000 0.000 0.000
152 1.000 0.000 0.000 0.000 0.000 0.000
153 0.846 0.000 0.000 0.000 0.000 0.000
154 0.891 0.000 0.000 0.000 0.000 0.000
155 0.977 0.000 0.000 0.040 0.000 2.089
156 0.844 0.000 2.480 0.017 0.000 3.584
157 0.925 0.000 0.000 0.039 0.000 3.498
158 0.887 0.000 0.000 0.000 0.000 3.910
159 0.845 0.000 0.000 0.000 0.000 0.000
160 0.946 0.000 0.000 0.000 0.000 0.000
161 1.000 0.000 0.000 0.000 0.000 0.000
162 1.000 0.000 0.000 0.000 0.000 0.000
163 1.000 0.000 0.000 0.000 0.000 0.000
164 0.995 0.000 0.000 0.000 0.000 0.000
165 0.792 0.000 0.000 0.000 0.000 18.222
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SUMMARY OF INPUT SLACKS

firm TE
Input 1 Input 2 Input 3 Input 4 Input 5
166 0.964 0.000 0.000 0.000 0.000 0.000
167 0.793 0.000 0.000 0.000 0.000 0.035
168 0.851 0.000 0.000 0.019 0.000 7.709
169 0.847 0.000 9.318 0.025 1.186 11.128
170 0.847 0.000 8.696 0.085 0.000 1.772
171 0.780 0.000 0.000 0.000 0.000 0.000
172 0.855 0.000 0.000 0.000 0.000 4.239
173 0.938 0.000 0.000 0.094 0.000 18.830
174 0.707 21.600 0.000 0.000 0.835 0.000
175 0.873 0.000 0.000 0.022 0.000 1.304
176 0.806 0.000 0.000 0.000 0.000 0.000
177 0.757 0.000 0.000 0.000 0.000 0.000
178 0.801 0.000 0.000 0.000 0.000 0.000
mean 0.837 0.402 1.653 0.014 0.162 2.819
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Tobit regression Number of obs = 178
Uncensored = 148

Limits: lower = -inf Left-censored = 0
upper = 1 Right-censored = 30

LR chi2 (5) = 32.45

Prob > chiz2 = 0.0000

Log likelihood 61.30486 Pseudo R2 = -0.3599
Te Coef. Std. Err. t P>t [95% Conf. Intervall

area .0020848 .0010922 1.91 0.058 -.0000709 .0042406

age -.0000123 .0010849 -0.01 0.991 -.0021536 .0021291

edu .0231417 .0096986 2.39 0.018 .0039989 .0422844

lab -.0132688 .022184 -0.60 0.551 -.0570549 .0305173

exp .003814 .0009203 4.14 0.000 .0019976 .0056304

_cons .663321 .075625 8.77 0.000 .5140545 .8125874

var (e.Te) .0165419 .0020089 .0130162 .0210226
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