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Figure (1) Design of artificial neural network with employment output
variable in agriculture sector
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Table (4) Results of Ap,, and Aryace
Flie 4o 3
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Significance Level Critical Value (95%) Max emative Null Hypothesis
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0.0356 30.44 31.61 r=\ r=0
0.4271 24.16 16.05 r=y r<i1
0.2536 17.79 12.62 r=y r<2
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Significance Level Critical Value (95%) trace ernative Null Hypothesis
Hypothesis
0.0087 60.06 68.22 r=\ r=0
0.1092 40.17 36.61 r=y <1
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Table (5) Estimation results of Vector Error Correction Model (VECM)

LM(-1) LVag(-1) LW(-1) LK(-1) LL(-1) 053!
Test
-0.64 442 -0.51 -4.20 1 wire
Coefficient
-1.97 3.12 -1.68 -4.12 - T-stat
R2=0/67 F= 124/59 ECM (-1)=-0/46
Source: Research Findings Gubos sloadly iaie
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Table (6) Results of analysis of variance of labor demand forecast error

LVAG LW LK LM LL S.E 229
Period
0/0000 0/0000 0/0000 0/0000 100/00 0/0082 1
0/1646 5/6182 0/0152 0/012 94/190 0/0139 2
0/3912 10/119 0/0256 0/3301 89/134 0/0196 3
0/5780 12/690 0/2049 0/8556 85/670 0/0248 4
0/7301 14/320 0/5601 1/5299 82/859 0/0295 5
0/8649 15/258 1/0838 2/3339 80/459 0/0336 6
0/9849 15/725 1/790 3/2315 78/299 0/0372 7
1/0924 18/884 2/5558 4/1942 76/272 0/0403 8
1/1890 15/837 3/4443 5/1958 74/334 0.0432 9
1/2757 15/651 4/3942 6/2119 721466 0/0457 10
Source: Research Findings Gabos sloadl iaie
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Table (7) Comparison results of models predictions ANN, VECM, VAR

SliS Gide yo Jlal (s79,%) als yuiite
Employment in the agricultural sector Dependent variable (output)
MSD MAE @) s
Performance criteria
4/5810° 2/861107 VAR Model
54710 5/12%107% VECM Model
5/87:10% 1/88:10° ANN Model
Source: Research Findings Gabos sloadly iaie
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Table (8) Results of sample output prediction using artificial neural network

6})5&‘.‘5 L)'“":' '”. )‘) JL""“" JL“" 6})5"‘25 u“::‘ '”. )‘) JL""""l LJL“’
()‘U o9k ) Year ().ﬂ.: Q9-l~° ) Year
Employment in the agricultural Employment in the agricultural
sector (million people) sector (million people)
4535459 1402 4436458 1399
4572026 1403 4486811 1400
4591268 1404 4510603 1401
Source: Research Findings GBubos (glaasdl aio
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QO stio Al VA 03L& cos 4 Casl asyo < VY AT F-ATA Sloj o5 sl (65,5
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Extended Abstract

Introduction

Import is one of the most important variables affecting the development of
agriculture in the world, especially in Iran. On the other hand, the share of
agricultural employment in the Iranian economy has decreased in recent
decades. Therefore, the study of the effect of imports on employment in the
agricultural sector is very important in studies. Therefore, in the present
study, the effect of import variable and some selected variables on
employment in the agricultural sector has been investigated. According to
studies, the study of labor demand pattern in the agricultural sector is of
particular importance and various variables, especially agricultural imports,
can affect it. Also, so far, a study in the field of agricultural economics has
not compared the VAR, VECM and ANN models in terms of forecasting
employment in particular, which can be considered as an innovation of the
present study. The main questions that this study seeks to answer are to what
extent the variables of wages, capital stock and value added of the agricultural
sector, especially the import of the agricultural sector, affect labor demand
and employment in this sector and predict labor demand by 2026 What will
it be? Also, among the VAR, VECM and ANN models, which model is more
effective in forecasting employment in Iran's agricultural sector for Outlook
20267

Materials and Methode

According to the studies of Golestani et al. (2012) and Shiri & Rahman
(2010), two models of vector autoregression (VAR) and vector error
correction model (VECM) were used to investigate the effect of agricultural
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imports on employment in this sector. Each equation in the VAR pattern has
a similar set of regulators that leads to the formulation of the general VAR
pattern as follows.

P
Ve = Z Aiyei+ &
i=1

In the present study, in addition to time series models, the feed neural network
model was used for prediction. The grid view is designed as follows:
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Figure (1) Design of artificial neural network with employment output
variable in agriculture sector
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Also, in the present study, the mean square error (MSE) and mean absolute
deviation (MAD) were used to compare the predictability of VAR and VECM
models with artificial neural networks. To calculate the wage of the
agricultural sector, data related to the selling price of products and the cost of
agricultural services were used, for the import variable, the total import of the
Iranian agricultural sector was based on FAO information, and for
employment in the agricultural sector, the data of the Statistics Center of Iran.
The study period included the years 1978-2019 and the required data were
collected from the Program and Budget Organization of Iran, Statistics Center
of Iran and FAO. MATLAB and EVIEWS software packages were also used
for data analysis.

Results and discussion

Based on the findings of this study, the effect of agricultural capital stock on
labor demand in this sector is in line with expectations and its negative effect
on employment in this sector has been confirmed. Other variables had the
expected sign but were not significant. According to the VECM model, there
is at least one long-term vector according to which the logarithm of capital
stock, wages and import variables has a negative relationship with
employment in the agricultural sector, while the logarithm of value-added
variables in the agricultural sector has a positive and significant relationship
with employment. The results of the exemplary forecast, which was made



using the superior model, namely the artificial neural network, showed that
the demand for labor in the agricultural sector has an increasing but almost
gentle trend, reaching 4591268 people by 2026. But this trend will not be a
reason to increase the share of employment in the agricultural sector
compared to other agricultural sectors. Rather, it will have a smaller share
than other sectors. In general, the share of agricultural employment in the
total economy has been declining in recent decades, which will continue
according to the forecast of the present study.

Suggestion

To compensate for the negative effect of agricultural imports on employment
in this sector, government policies should be implemented to support
production and trade in this sector. In order to increase the added value of the
agricultural sector in order to provide both new jobs and food security and
self-sufficiency. It is suggested that more studies be conducted on the factors
affecting the employment of different economic sectors in order to determine
the important factors affecting the employment of sectors and sub-sectors for
appropriate policy-making.
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