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1- Modified Stochastic Production Frontier Approach
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Table 1- Statistical description of variables
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Variable Measurement unit Variable Measurement unit
Jyazme fSan LAl Bk 5l B 5 Sleecdl +/Y e s e
Product 100% Performance drops due to extreme
Tons — Hectare S Tons — Hectare
precipitation
. o L LSl b o Sles cdl /YD ¥
A0 ey SRS JI) 75% Performance drops due to extreme JI)
Farm repair costs Rials precipitation Rials
. L5l 5L 5l b 5 Slascdl - /0. B
el el LS 5 p )5 LS
s ( | de 3()“’,'\* S5 3 p59kS 50% Performance drops due to extreme SES2 3 p 58
eed, Seedlings Kg-Hectare precipitation Kg-Hectare
LSl 5k 5l b 5 Slescdl /Y0 B
E b_’f_ )K I)-Ib P 25% Performance drops due to extreme )K : PES
ertilizer g-Hectare precipitation g-Hectare
stlosd poous S )3 5ok 3 Sdaccdl (g, S )3 pySoks
Chemical pesticides Kg-Hectare Without loss of performance Kg-Hectare
kS — i A ke — i ;
JLATTI% IR 0% Jyame Glagy gloj o 2adisla i)l IR A%
Work force Day-Worker- Extreme rainfall during its growth Day-Worker-
Hectare Hectare
e s3lwoalel 4ty s Ju JIEC Ju
Cost of preparing land Rials Water EC Rials
48050 pe O J b Ju
Age of farm manager Year Area Year
il 4 (o gt =g )= 4y pde EMpas =g )=
Access to credits Yes=1,No=0 Farm Manager Education Yes=1,No=0
acyje 0ybl 4 eS8 Lo . P T U | ;
Part)i);i D)atic))n in )farm A s S8 e A
P Yes=1,No=0 Tomato planting training Yes=1,No=0
management
4,25 = g V=
Experience Yes=1,No=0
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* - Cost of restoration: This is the amount paid for post-traumatic field repair by severe spring rainfall at the plant growth stage.
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Table 3- Results of calculations of damages to the
product at flowering stage due to extreme rainfall
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Table 2- Results of calculation of damages to the field
at the initial stage of growth due to extreme
precipitation
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Percentage of damage Percentage of farms The amount of damages farmg
(450 Jol5 g y507) Jol5' ryluis
100% 8 Full damage (complete destruction 10
of the farm)
(e 5l 5a) S s
73% 10 . 20
’ Partial damage (less than 30%)
ol iy syl 5l st ojlus
50% 11 Damage caused by delay in plant 14
growth
25% 19 Oylud e 56
0 52 No damage
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Table 4- Correlation coefficients between inputs and rainfall
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Labor force Farm repair costs chemical pesticide e;rl 2 Seed
) 0593 )3 M d sl 0.32 0.04 -0.41% 0.14° 046

Heavy rains during flowering
ol 2o )d 0 5 Y ke )3 ()b gime Kby iy 4y g s (ingh (ol ixie
Source: Research findings, **, and *, respectively, indicate a significant level of 1% and 5% respectively
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Table 5- The results of testing hypothesis

o (MSPF) oy 514 (SPF) oyl 51 o9 o2
Waps ,5 With the rain (MSPF) Without the rain (SPF) Critical level
Hypothesis - N - . 2
LR Decision paowas LR Decision pye.as X001(d.1)
ol JoS (S5 oyt y5) 550 §
Model without rainfall variables is 25.34% Reiect - - 16.8 (6)
complete g
(HD:-.S = D) ")"ﬁ )“] "\':Jy x ‘b‘l“‘(ﬁlﬁ’u‘:)\" 16.21#= A-) _ _ 9.2 (2)
Rain has no effect on the production Reject
(Hp:sf = _D) ) b)'f\j 39?? L-f"étsll)ls L 14.30** 3-) 20.30%* 3-) 6.6 (1)
There is no technical inefficiency Reject Reject
My e 4 cob o33l 2929
(Hproy +a; +og @y +ag +itg = 1) R R
There are constant returns to scale in 54.23* 2 37.63* iy 15.1(5)
production Reject Reject
Sl DS g e N N
Bty = fg = o0 = Gy = 0 29.20** ) 22.40* ) 21.7 (9
(Hp: 0, = 6, 0= ") Reject Reject ®)

Management do not effect on Efficiency

b sbasl ade
Source: Research findings
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Table 6- Mmaximum likelihood Estimates for the Parameters Cobb-Douglas Production Function

(SPF) (5l (sl o (398 (553! (MSPF) (S35, (g yuiio b 553V
Model without rainfall variables (SPF) Model with rainfall variables (MSPF
u’_“'“ %"” sma Sl Syl P-Value Coefficients <ol o Sl 51 Sl P-Value
Variables Coefficients S.D S.D
b 1.32 0.87 0.128 0.870 0.680 0.20
Constant
50,32 2 Radslagl - - - -0.082 0.026 0.0016
Heavy rains during flowering
O A6 sla oS e e o
The cost of restoration Damage caused - - - 0.011 0.070 0.10
by precipitation
& 0.174 0.076 0.022 0.31 0.11 0.005
Seed
J_’s_ 0.040 0.024 0.090 0.02 0.011 0.07
Fertilizer
@‘«w P 0.16 0.04 0.000 0.05 0.040 0.20
Chemical Pesticides
) s 0.24 0.07 0.001 0.36 0.013 0.007
Labor force
O iluodlel i 011 0.063 0.08 0.13 0.07 0.06
The cost of preparing land
<l e -0.21 0.04 0.00 -0.22 0.06 0.003
DC Water
Parameter variance s yal)b yuib,ly
o= 6L +6) 0.35 0.18
'
f=———7 0.79 0.89
o, + 0,

Log-likelihood function

The function of technical inefficiencies 8 155 <!l o

b -0.12 1.10 0.90 0.567 0.98 0.60
Constant
J:’.-l‘:’dL“L)Z)L.’ )l Ls‘:’l; LJ?‘D:“’ AR o _ _ _ 0.85 0.37 0.02
Loss of 100% of due to rain
bl (S Jpas V0,5 - - - 0971 041 0.018
Loss of 75% of due to rain
»\amdt‘”uf’)b )l g:“’L’ J?“"" -/o- Py _ _ _ 0.48 0.29 0.10
Loss of 50% of due to rain
Sl il (56 Jpars - IV0 )0 - - - 0.632 0.231 0.006
Loss of 25% of due to rain
o -0.31 0.22 0.16 -0.170 0.190 0.370
Age
% -0.42 0.17 0.014 -0.35 0.18 0.05
Experience
|
Sy gl -0.19 0.15 0.20 011 0.08 0.18
Literacy
Sl & o > -0.52 0.21 0.01 -0.41 0.17 0.016
Access to credits
spellpesd 072 0.40 0.07 052 0.41 0.20
Participate in farm management
S S Rigel -0.67 031 0.028 -0.41 0.17 0.016
Tomato cultivation education
4l -0.58 0.13 0.00 -0.54 0.08 0.00
Area

Source: Research findings Dy glaal ixe



VNA sl 55 (55,9455 il (S 1 o5t Md S 3B lwo (6 o3I

it 18Uy odd el (Sl sl e s 48l
Galyd 5 = /FY @ =0V 5 (B "o lel 4y gy
CitS (ale 29y L (Ul g de)jo o)) )3 0800 e 9
Jois = VW g =+ /¥Y & =+ [FY 5 =< IVY jl Cp 4 € (53465
oS oy Jole Sy plgis s tsgr elss 4 drgi pis g S
P9 gl M )Y el (82l

e on Sl S ey

U5 oacd sl ohlS 1 il o)l il o, s
L aslie 3 MSPF (6681 )5 (82l (lee p8Ta> 5 (550ke
oo b B b (ol (B8 Bl o Il SPE
o 8Ll 5l a8 LS lped @95 ) 0 piuS il s sl
30t 33 Gy Ay e it ol 85 03l ()b sl e
Jelgs Jru8) iite il b BLS] 09 00 40 (3L
sloadl L 4 290 yomio (Bl 5385 2y9lp 4 (o>
OhbSes 5 ol 5 (17) GhlSen 5 8Y 55 (1Y) gl g (o)
ool o (V)

&lze I ZAYIY MSPF 563l 1 ol 3 (6,50 Lisu b
24 Il aian 2V e e BTA (B0l Gl (K jbansS
39> oS 93 5 53 it atald ol )3 &)l30 ZAY SPF (oSl
pdi Aad e s 48 K51 20 1 eS8 oS eg)lge 5l Y
(Y Jgi) 85 o Jos Vb s IS 5 50

owl u]u_l.c 4 oais )bu""‘” le» w9 o sl e
Slapaass ashl g adate ()5 (84265 G ib)ly (39
a5t 5 EisliS 35— 53 )81 03, S Jans 5l
o (g5

o8 29290 slayite p ogMle) (2825 MSPF (65801 5
38U Jaame (o ooy, 8) (silome sla e {SPF
2 Sl (36 g /YO )y sl )l
Sl ol Jgamo /YD jpo cyidgla i)l 5l b Joazo +/0+
F (S00k 5 (U Jgmae /N ee )8 g madisla )
ol eSie (glayuaio jIo Sz g Cutto b Cuwl 0Aba8LS
== )0 (ST g madla )l e e adal,
0lsS (955 Cgme L (30 o il e 4 o)l wadsla bl
N S u»,mlf ‘) LS"’BL;:‘)K

Sl oS 93 )3 (Bl 2 F5e lapite culps anlie
slo o (58,5 0030b cle & SPF oo ol 090 5l 4590
2y SPE ol 13 )55 usite o ps Lo laicdy .l (S50
LS iny il = /¥D by ol MSPF 56301 5 Jg —+/¥Y L
S €BRDS o o5 8l opd S0k slapite 0058
=+ /Y0 (S oS e N sl 03,8 oS =+ /YD & =+ /FY
Fe @S 2 35 6% b yiie Wb (g2) Cusl (HBly )l
d =+ /Y0 4 CciS o o Lol (8l jeds Je jd &S aiil
O = /FY & s 1S e b Cnl a5 Cusdly

MSPF 4 SPF sl U £yl50 &3 21,15 3,591 o gl -V Joua
Table 7- Estimates of technical efficiency of farms with SPF and MSPF Models

(w2 y3) (3 21,5 ainls SPF (551 MSPF (555!
Technical efficiency range (%) SPF Model MSPF Model
80-100 81 83.4
50-80 16 13.6
<50 1 3

Source: Research findings
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Introduction: Agricultural performance depends not only on the availability of physical resources and
agricultural technologies, but also on the climate and environmental conditions prevailing on the farm. As the
Earth's temperature rises, precipitation has become an unpredictable variable and has led to phenomena such as
floods, droughts, etc. in addition, such phenomena have created a new sense of uncertainty for farmers with
increasing uncertainty about the prediction of the future climate, and have faced producers with new types of
climate problems. It is predicted that the frequency and severity of climate change will increase the challenges
facing risk management, as atmospheric conditions (sudden and heavy rains, hurricanes, severe changes in air
temperature and acid rain) affect the efficiency of production inputs (fertilizer, seed, pesticides, and so on). ...)
Influential. Severe climate change during the growing season can cause serious damage to agriculture and affect
farmers' decisions to allocate farm inputs and lead to reduced production and efficiency; Therefore, in analyzing
the efficiency and financial and physical performance of the farm, in addition to the production inputs, we should
also consider the climatic conditions in which the effect of spring rains on the technical efficiency of tomatoes is
investigated.

Materials and Methods: Data from the crop year of 1395-1396 and The model used is a Modified
Stochastic Production Frontier Approach (MSPF),with changes in the model so that in addition to the physical
inputs of production, heavy rainfall during tomato growth and farm restoration costs (partial re-planting, part of
the farm damaged by rainfall) Have been added to the the traditional model of Stochastic Production Frontier
Approach (SPF) to estimate their impact on technical performance (in conventional models due to the lack of
atmospheric variables, the estimated parameters are biased and the correlation between efficiency and bias is
neglected and the bias bias causes the farm manager to decide. Conflicts d Wrong resource attribute and failed to
make optimal use of resources). In addition, if the explanatory variables in the production function are correlated
with the variables affecting technical performance and this correlation is ignored in the estimation of the
production function parameters, it leads to biased estimates of the parameters thus avoiding this kind of
correlation, Betis and Coeli's one-step approach is used to determine the factors affecting production efficiency,
in which the technical efficiency of the fields is related to the socio-economic conditions of the farmers,
management skills and demographic characteristics, etc.Eventually the Modified Stochastic Production Frontier
Approach have been compared and the results have been compared with the traditional model of Stochastic
Production Frontier Approach.

Results: According to the results of the correlation coefficients estimated between production inputs and
rainfall and farm repair costs, there is a relatively strong correlation between heavy rainfall, seed rate and labor
force. Heavy rains increase the need for labor to compensate and repair the farm. Rainfall is also negatively
correlated with pesticides, since it is washed off by rainfall and instead of being absorbed by pesticides, it is
washed out and eliminated, and the farmer is aware of this problem and uses less pesticide during heavy rainfall.
Precipitation has a negative effect on pests. Rain is positively correlated with fertilizer as expected, as rainfall
can absorb fertilizer faster into the soil and root of the plant. Rain is positively associated with seed because
heavy rains destroy the transplants and the farmer must re-transplant. Although the relationship between repair
costs and rainfall was not positive but significant, it may be because some of the repair costs (more fertilizer,
manpower and seed consumption) were in the three inputs. To test the effect of atmospheric factors on
production and technical efficiency, the model parameters were estimated once without the presence of these
variables and once added to the model. Comparison of the results from the application of these two models
confirms that ignoring the atmospheric variables in the estimation of the technical efficiency leads to bias in the
estimation parameters. According to another part of the results: 1- Heavy rainfall caused 100% damage to the
farm resulting in technical efficiency reduction, 2- Adding atmospheric variables to the model (MSPF pattern),
all input coefficients and technical efficiency change This reflects the impact of atmospheric variables on
efficiency and production that were overlooked in previous studies. 3. The high technical efficiency difference
estimated in the two models means that in the rainless model, the technical efficiency estimates are more biased,
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4. Toxins Chemical in the SPF pattern has a significant relationship with production but in the MSPF model, the
coefficient of this variable is not significant because it is likely to wash away the heavy pesticide precipitation
and eliminate its effects. 5 - Interesting findings of this study Interaction between inputs And there is heavy
rainfall so that heavy rainfall not only damages the farm but also reduces the efficiency of other
inputssignificant.6- Proper use of inputs can increase technical efficiency by 14%, resulting in a 19% increase in
production and an 11.6% decrease in production costs

Conclusion: Atmospheric factors, especially severe and short-term rains, reduce the technical efficiency and
tomato production.

Keywords: Erratic rains, Modified Stochastic Production Frontier Approach, Technical efficiency, Tomato,
Torrential storms



