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Table 1 Statistical description of variables of broiler chicken production units
in Khuzestan province
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Table 2 Technical efficiency of poultry in the RDEA model at different
probability levels

e slags,laé e iotas slagslaé e s laé o S
Industrial poultry Semi-industrial poultry all poultry
Seme Sl oSl Sl e Sl il oSl Sl Seme Byl oSl Sl leai L
Standard  Average  Freq Standard Average  Frequen Standard Average  Frequen  Category
Deviation uenc Deviation cy Deviation cy
y
P=0.1
0.06 0.63 5 - 0.68 1 0.13 0.62 13 <0.7
0.04 0.75 13 0.04 0.76 2 0.03 0.76 13 0.7-0.8
0.03 0.85 11 0.03 0.86 4 0.03 0.85 22 0.8-0.9
0.03 0.95 15 0.02 0.99 7 0.03 0.95 26 0.9-1
0 1 22 0 1 25 0 1 31 1
0.12 0.89 66 0.08 0.96 39 0.14 0.88 105 Sk
Average
P=0.5
0.06 0.64 4 - - - 0.18 0.56 6 <0.7
0.02 0.75 9 0.04 0.74 2 0.03 0.74 13 0.7-0.8
0.03 0.86 12 0.03 0.87 3 0.03 0.86 20 0.8-0.9
0.03 0.96 13 0.03 0.95 3 0.03 0.95 20 0.9-1
0 1 28 0 1 31 0 1 46 1
0.11 0.91 66 0.07 0.97 39 0.13 0.91 105 oSk
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P=1
0.04 0.61 2 - - - 0.2 0.56 5 <0.7
0.03 0.75 6 0.04 0.77 2 0.02 0.76 9 0.7-0.8
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0 1 34 0 1 32 0 1 55 1
0.1 0.93 66 0.06 0.98 39 0.12 0.93 105 oSk
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Table 3 Technical efficiency of upper and lower limit of Semi- industrial and

industrial poultry in FIDEA model at different o levels
Shre Bl yzil aeS Adion OeSibes
Standard Deviation Minimum Maximum Average
- Semi- - Semi- - Semi- : Semi-
Industrial Industrial Industrial Industrial Industrial Industrial Industrial Industrial
0.13 0.08 053 0.68 1 1 0.9 0.97 hirheg
Upper line =0
0.14 0.11 0.44 0.57 1 1 0.78 0.86 ‘)"L“\’
Lower line
0.12 0.08 053 0.69 1 1 0.01 0.96 s o
Upper line 0=0.2
0.13 0.11 0.46 0.6 1 1 0.8 0.88 ‘?‘""L--.“’
Lower line
0.13 0.08 0.53 0.69 1 1 0.91 0.96 o
Upper line 0=0.4
013 01 0.47 0.63 1 1 0.82 09 om0
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0.12 0.08 053 0.69 1 1 0.91 0.96 hirheg
Upper line 0=0.6
0.12 0.09 0.49 0.65 1 1 0.85 0.92 el 3>
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0.12 0.08 0.51 0.67 1 1 0.89 0.94 C”'"L--.“’
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0.12 0.08 053 07 1 1 0.91 0.96 Y o
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0.12 0.08 053 07 1 1 0.91 0.96 e
Lower line
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FA... sl Joo blg 23

Pl g0 gilwand Juo gl

sdae LUlE owyp slp s siluand bal> o pll 4 by o @l ¥ S
E3590 (pl swyp Slp w2 e i |y Coims pas byl Jleel o FIDEA 4 RDEA
b G 9 94055 (29,5 5 599)9 Slaosls 51 S o sl Jloy @jes b (Bolas sae Ve
o 390 Sy anas, (55l do s (Sl o 0ols 758 (slapls 5l eolinul
Olyee il ¥ LRDEA Jas )0 a5 098 oo alaxdo .ol awle O g P calizee slaplans 51y
4l o3l ganas, 6,55k a0 P lade LialS) Cawis pas blie jo ailele cbla>
Gl wo )0 Sl sy Ve w0 Vel Jleia ] mlaw Jlade (el L aS (5 ek 4 o]
€990 (pl dge 3 Shokouhi et al. (2010) o)y ool a8l iol38l as o VY 4 ¥
S gl pl boogs Folo i 0,90 ol J FIDEA g, 0 O ole ilS 5,90 40 .Cans
9 ol ojlge (B )0 g 05 0anlid JulS b 4y (6,5l aopo 5 Sile O Hlude a5
Oh35 50 6 5ke a0 eSile gz ;0 @S inl ped el 00,5 il s ST T 51
Eyyo 4 RDEA i, o5 S olgice eomlplis Zowl yiie FIDEA s, 5| RDEA

S oo Cbla> DEA Jow 5l (29,5 9 699,9 sosls i blie jo (g 5uasalys

0.8

1
0.7 :‘ ) f: & &
0.6 & E eI S S &
05 el =s éﬁﬂ =3{ 31 Hooa
” 4 3 1 24 Too&a
ES 0.4 4 i =2 4 Lrgd ed
3 03 ! U313 R U3 R e ol e
. 4 ESed 4 4 4
3 0.2 3 S 3m S 3 : @3 3
ST B iR H SRR GE im IR IRl
%’5 ' 4 Be 599 U9 ey Bt oE gl el B3
0.2 03 04 05 06 07 08 0.9 1

HFIDEA(a) 0.51 051 051 05 0.46 041 0.36 0.34 0.31 0.31
ERDEA (P) 0.72 0.71 0.69 0.67 0.65 0.63 0.51 0.42 0.36 0.31

Joto 31 ool b gl g (glojl 635 (gWoools siiips Julord sl Jie (o2 lF dunlio (F) JSC
95 g (g 5lwanis
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Envelopment Analysis models using Mont Carlo simulation model
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Abstract

Introduction

Chicken breeding production is one of the most agricultural subsectors in Iran
and has a special position in the production and employment of the
agricultural sector. According to the importance of chicken as a strategic
protein product, investing in this field is inevitable. Due to high growth rate
of birds compared to other livestock, the possibility of producing in all
weather conditions and rapid return on investment, the poultry industry has a
high priority to other industries. Optimum use of inputs and existing
possibilities lead to an increase in production and reduce the fixed price,
thereby increasing the Country's competitive and export potential and also an
increase in theO welfare of the society. Since increasing production by inputs
development and technical changes has many limitations in developing
countries, improving technical efficiency has been emphasized as a suitable
approach. So investigating the efficiency of chicken breeding units and trying
to improve this efficiency and optimum use of inputs has been a matter of
importance. The main objective of this study is to measure technical
efficiency of broiler breeding in Khuzestan Province by utilizing the models
of RDEA and FIDEA model. Also, the sub-objectives such as estimating the
optimal use of inputs in inefficient units and comparing the capability of
RDEA and FIDEA models when deals with uncertain data are obtained.
Materials and Methods

Several techniques are used to evaluate decision making in production units.
Data Envelop Analysis (DEA) model is widely used to evaluate relative
efficiency in these units. Despite its numerous merits, one of its major
limitations is high sensitivity to the uncertainty of data. To overcome this
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limitation, the method of Interval Data Envelop Analysis (IDEA) was
introduced, yet this model also suffers from interpreting high and low ranges of
efficiency. But this model also suffers from interpreting high and low ranges
of efficiency. To deal with this issue, Fuzzy Data Envelop Analysis (FDEA)
and Stochastic Data Envelop Analysis (SDEA) models were presented by
researchers. These models also suffer from lack of point solutions, awareness
of data distribution and ignoring the information of coefficient uncertainty
respectively. To clear up the mentioned defects, the Robust Data Envelop
Analysis (RDEA) model was developed in the late 1990s. In this study,
FIDEA and RDEA models are applied to calculate the efficiency of decision
making units under the condition of uncertainty. Moreover, Mont Carlo
simulation is used to evaluate the capability of RDEA and FIDEA models
against uncertain data and investigate their ability to deal with possible
changes in input and output data. The necessary data were collected from the
population of poultry production units in Khuzestan Province, by surveying
a questionnaire of 105 production units that were selected using simple
random sampling method.

Results and discussion

Based on the RDEA model output, the average technical efficiency of all
production units in three probability levels of 0.1, 0.5 and 1 are 0.88, 0.91 and
0.93 respectively. The results also indicate that in three probability levels, the
average efficiency of semi-industrial poultry production units is more than
industrial ones. Calculating the technical efficiency by FIDEA show that in
all levels of optimal use of resources, the high and low range of efficiency in
semi-industrial poultry production units are more than industrial ones.
Applying the inputs of drug, electricity and water cost, and area in industrial
units and inputs of labor force and area in semi-industrial units are technically
inefficient. The results of Mont Carlo simulation indicate that in RDEA
model, by increasing system protection against uncertainty (decrease in p
value), the ranking compatibility percentage is increased. The average
ranking compatibility percentage for simulated data in all uncertainty
scenarios in RDEA model is higher than FIDEA.

Suggestion

According to the results, since industrial poultry units are less efficient at
using inputs than semi-industrial ones, these units must be the references for
inefficient units. Moreover, since the cost of drug, affecting the inefficiency
of poultry units, is one of the most important inputs, it is recommended that
these units should be given the necessary training to use this input.



Furthermore, since the RDEA model has more capability to protect the system
against uncertainty, it is suggested that all corrective actions should be
planned with respect to the outputs of this model.
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