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3- Data Envelopment Analysis
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4- Conic Quadratic

5- Degree of Conservatism Control Parameter
6- Robust optimization

7- Robust Data Envelopment Analysis
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1- Interval Data Envelopment Analysis
2- Fuzzy Data Envelopment Analysis
3- Stochastic Data Envelopment Analysis
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Table 1- The list of symbols used in the study
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(The controlled input i for agricultural unit j)
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005 5 (aas 5l (sl i o3le o ke 210"

(The input target i for DMU o)
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(The output target r for DMU o)
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(The output v for DMU o)
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(Random variables with symmetric
distribution)
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(The number of uncertain parameters in each
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(Agents of conservatism in model 6 compatible
in model 3T'with)
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(Optimal solution of Model 3)
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(Additional variable of Model 3)
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ZE{],Z,I}LMOJLQ; 4 ]oy)a Ac gosne i
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(Set of DMUs)
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3- Additional Variable
4- Given Uncertainty Level
5- Probability of Constraint Violation
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1- Constant Return to Scale (CRS)
2- Variable Return to Scale (VRS)
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(Phase 1)
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(Model 6 is solved to different of € and ')

(Step 2) Y waf

Db (SIAT) (6 S maenal (slassly 4l
(All DMUs are ranked)

N2

T
(Phase 2)

g o Mg boslio g aealys 1 S o (gl 0 s S 3l mjgi b (Bolas dlacl
(Random numbers with predetermined distribution are generated for
each inputs and outputs)
| o |

f, Y by
(Phase 3)
(Step 1)\ f°L§
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(Model 6 is solved to different of ¢ and I and generated random
numbers in the previous phase)

(Step 2)Y f°L§
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(Using calculated efficiency in the previous phase, all the DMUs are
ranked)
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AV .4
¥ sy
(Phase 4)
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(Average percentage of conformity between the rank of DMU in the original and simulated
data is calculated)
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Figure 1- Steps of Monte Carlo simulation process to evaluating RDEA Model
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Table 2- Statistical description of collected information from the Neyshabur County

odliw b 035 go8
(Type of input or output)
Woslys 83Liw
(Inputs) (Ouput)
o)l CulS 2§ o B s9 M tbos 35 asedl 5,Ses
(Statistic) (Cultivated area) (labour) (Seed) (Chemical  (Pesticide) (Yield)
Fertilizer)
Ll (ha) (Man-day ha™) (Kg ha'l)
(Unit)
ke 2.26 11.21 223.73 548.69 0.881 2600.57
(Average)
Sl 35.00 29.00 333.38 900.0 6.670 5000
(Max)
Jslas 0.25 1.00 98.00 100.0 0.000 500
(Min)
e Bl yl 4.40 7.35 62.13 173.03 1.219 994.17
(Standard Deviation)
195 66 28 32 138 38

s o pd o)
(Coefficient of Variation)

5.0 bl 1xie
Source: Research findings
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Table 3- Different levels of the maximum violation probability of each constraint with different number of uncertain
parameters

n =|ji| 38 )8 5 Cudgusme 2 Sl youl Jlois!
r Violation probability of each constraint from its bound
01| 02]03|04] 05| 06| 07]08]09]|1
r” 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.60 | 0.20 | O 010
1
I 5 420(3.01|240| 179 119|058 | O 0 010
2
> 6 4341333 (251|177 | 1.16 | 0.54| O 0 010
3J
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Source: Research findings
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Table 4- Summary assessment results of scale, technical and pure technical efficiencies for farms in sample in different levels

of p
oo o,
(Scale efficiency)
DEA (€=0) RDEA(€=0.1)
p=0.2 p=04 p=0.6 p=0.8 p=1
(Average) ke 0.823 0.660 0.697  0.766 0.823 0.823
(Min) sl 0.479 0.387 0.415  0.449 0.479 0.479
(Max) Sl 1.000 0.863 0919 0.974 1.00 1.00
Lzo 8]0l
oo Sy 0.156 0.140 0.150  0.157 0.156 0.156
(Standard deviation)
- ‘ oo .
e S 22 19 21 2 20 19 19
(Percentage of Coefficient of variation)
B el
(Technical efficiency)
RDEA (£=0.1)
DEA (8=0) p=02 p=04 p=0.6 p=0.8  p=I
(Average) ke 0.678 0.461 0.489  0.583 0.678 0.678
(Min) sl 0.142 0.095 0.101 0.123 0.142 0.142
(Max) Sl 0.0001 0.734 0.776  0.881  0.0001 0.0001
Lzo 8]0l
oo Sy 0.224 0.157 0.167  0.194 0.224 0.224
(Standard deviation)
Ehetd 0y 223 33 34 34 33 33 33
(Percentage of Coefficient of variation)
A 5 s
(Pure technical efficiency)
RDEA (£=0.1)
DEA (8=0) p=02 p=04 p=0.6 p=0.8  p=I
(Average) ke 0.820 0.704 0.706  0.763 0.820 0.820
(Min) sl 0.182 00.149  0.152  0.170 0.182 0.182
(Max) Sl 1.000 1.000 1.000 1.000 1.000 1.000
Somo Byl 0.204 0.201 0.199  0.203 0.204 0.204
(Standard deviation)
- ‘ oo .
e S 2 25 29 28 27 25 25

(Percentage of Coefficient of variation)
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Table 5- The average amount of target inputs of the study for farms in sample
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(Model) (Probability (Inputs)
level)
Sl 5 o SS9 S 2 beowd 395 oAsedl
(Cultivated area) (Labor) (Seed) (Chemical (Pesticide)

fertilizer)

ha Man- day ha'! Kg ha'!
DEA (e=0) - 0.850 6.121 125.332 319.790 0316
RDEA (g=0.1) p=0.2 1.130 8.484 160.966 405.336 0.340
Ll polis - 2.260 11.210 220.730 548.69 0.881

(Current Value)
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Figure 2- The average of optimal use (target amounts) percent reduction of inputs compared to the average of actual use
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Figure 3- The average of percent conformity of farms in sample ranking using random numbers generated by the Monte

Carlo simulation method in different levels of p and €
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