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ABSTRACT 

This study aims to examine the relationship between the level of agrarian reforms actually 

approved and expressed in Algeria by using data from various fields of statistics, the 

Ministry of Finance and Agriculture and the World Bank and using the estimation of 

artificial intelligence techniques. That, as well as the reported availability relationship of 

advanced agricultural mechanization, is significant. We also find that access to a larger 

pool of labor increases the validity of self-reports regarding the validity of increased 

agricultural growth. Moreover, there are overlapping relationships in the various variables 

of agrarian reforms influencing and mutually influenced. Finally, availability of effective 

agrarian reforms appears to be the main driver of positive changes in the level of 

agricultural growth rate. 
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INTRODUCTION 

This is what made Algeria look for sources of income outside the hydrocarbon sector. 

Likewise, the desire to collect the largest number of the main sources of income for 

the country, which would enhance its real capabilities within the framework of global 

competitiveness, by trying to raise the productive capacities in various sectors without 

the need to resort to those sectors with competitive powers. on the need to gradually 

upgrade a number of these sectors to be alternatives that can replace the sole supplier 

(Jerzmanowski ,2009). 
 

The distribution of investment on different sectors of the economy reduces the risks of 

excessive dependence on one resource or one sector or very few sectors (Stephen. 

2003.p.51). While the process of structural transformation of the economy that migrates 

from an economic fabric dominated by sectors of primary activity (natural resources, 

agriculture) to secondary sectors (manufacturing industries, agriculture). (Barghouti, 1988). 
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The concept of diversification appears as a process of searching for renewable energy, 

building a non-oil economy and achieving sustainable development (Abdelwalid,2013). 

Algeria has implemented several development plans and programs, including the 

program for renewal of Fellahi and Rural (2010-2015) (MADR,2010). Likewise, the 

five-year extension plan for Fallahi (2015/2019). The 2015-2019 Five-Year Plan: At 

the end of 2014, the government announced its latest agricultural program, the "2015-

2019 Five-Year Plan", which is based on the country's Agricultural and Rural Renewal 

Policy (PRAR). The program will play a pilot role for the development of the sector 

until the end of 2019 and will supervise ambitious changes, such as the introduction of 

advanced techniques in irrigation and a determined policy aimed at increasing the use 

of water. 'fertilizer. The State will also work to develop the national production of basic 

products such as potatoes and milk. 
 

According to the FAO, the agricultural capital resource can be expressed in livestock, 

planted trees, technology in the field of agriculture and agricultural equipment, and the 

volume of expenditure in the field of land reclamation and structures used in animal 

production.(Philip 2019ة), where it is that the consumption of the agricultural opinion was 

15.89 billion dollars during 2014, which was valued at 4.80 million dollars during the year 

2000, that is, witnessed a regular rise from one year to another and this is a budget to on the 

agricultural sector . 
 

LITERATURE REVIEW 

The growth of the agriculture sector, agricultural employment, agricultural import and 

the growth rate of the rural population influence patterns of rural development (Power, 

2016). The effects of the growth of the agriculture sector, agricultural employment, 

agricultural import, and growth rate of rural population on rural development have 

been explored in several research studies in the past. 
 

Since the development of new rural areas is complex and long-term, it is necessary to 

develop feasible, responsive and effective scientific mechanisms and policies, ensuring 

that new rural construction is conducted in a planned manner. Although these views are 

controversial, they are the basis for socialist countries to build and develop the agricultural 

sector and rural economies.  )Giang and Nguyen ,2016) . 
  

Agriculture is the most important occupation in a rural area. Most of the rural population 

belongs directly or indirectly to the agriculture sector. Agriculture sector grows when 

there is special interest in agricultural activities, needs and production at different levels.  
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When the agriculture sector grows, there is higher productivity (crops and livestock), 

better quality and variety of products, and more employment opportunities. The 

growth of agriculture determines the social welfare of rural people, their way of life, 

the quality of the natural environment, and the economic development of rural 

areas(Arif, 2019). 
 

DATA 

The data set consists of five inputs: Bankf, the volume of agricultural financing, 

Agriland, the volume of exploited agricultural area, Agrimach, the volume of 

developed agricultural machinery, Agriwork, the volume of agricultural labor, and 

the rural level of agricultural growth . 
 

The figure1 describe the statistical analysis of the input parameters with segmentation. 

The results of the descriptive analysis depend on several input factors. Include 

analytical parameters used to show relevant values and the sum of all data points for 

each variable. The figure 2 shows the link diagram. In this scenario, no 

multicollinearity issues would occur due to the microscopic differences. If there are 

problems with a multicollinear relationship, then there is a strong influence of the 

input coefficient between them, which ultimately affects the output results and may 

provide accurate findings. 

Figure 1. The distribution of the input and output parameters. 
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 Figure 2. The correlation plot  
 

MODEL 

To find out the impact of agricultural reforms on the rate of agricultural growth and 

to predict it in the long term, the following models are used: 
 

Classification Prediction Model Based on LR. The pre- diction function has the 

characteristics of high speed, simplicity, and strong generalization ability for new 

data. It is a linear binary classification model that maps the results of the linear 

function to the s-type function (sigmoid function).  The prediction function of the 

algorithm is shown 

ℎθ =
1

1 + eθT
 

 

In the formula, the value range of hθ X  is between 1 and 1, indicating the probability 

that the result value is 1. 
 

A substitute for regression methods can be achieved by a statistical technique named 

regression tree (Breimann,1984). In the regression tree technique, the entire dataset is split 

into two or more uniform sets to build a model. Upon the termination of the splitting 

process, a node is named a terminal node. A single value is termed a decision node upon 

which each node is split into sub-nodes. The recurring binary splitting is used to build a 

regression tree model with input considerations and a response parameter 

R1(j,  s) = 
, 

X|Xj  ≤ s
, 

and R2(j, s) = 
, 

X|Xj  > s
, 
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where s and j are the splitting point and variables, respectively. Further, s and j are 

used for achieving the most uniform splitting group.  

The embedding formulation in (Atkeson,1997).suggests that, once a historical record 

S is available, the problem of one-step forecasting can be tackled as a problem of 

supervised learning. Supervised learning consists  in  modeling,  on  the  basis  of a 

finite set of observations, the relation between a set of input variables and one or 

more output  variables, which are considered somewhat dependent on the inputs. 

Once a model of the mapping is available, it can be used for one-step forecasting. 

In one-step forecasting, the n previous values of the series are available and the 

forecasting problem can be cast in the form of a generic regression problem. 
 

A multi-step time series forecasting task consists of predicting the next H 

values [yN+1,... , yN+H ] of a historical time series [y1 ,...,  yN ] composed of N 

observations, where H > 1 denotes the forecasting horizon. (Casdagli, 1991) 

The Recursive strategy (Sorjamaa, ,2007) trains first a one-step model f 
 

yt+1 = f (yt,... , yt−n+1)+ wt+1, 
 

with t ϵ (n…….N-H) and h ϵ (1,…….,H) and returns a multi-step forecast by 

concatenating the H predictions. Since the Direct strategy does not use any 

approximated values to compute the 

forecasts. First, since the H models are learned inde-pendently no statistical 

dependencies between the predictions is considered. Second direct methods 

often require higher functional complex-ity (Tong,1983) than iterated ones in 

order to model the stochastic dependency between two series values at two 

distant instants ( Guo, 1999). Last but not least, this strategy demands a large 

computational time since the number of models to learn is equal to the size of 

the horizon. 
 

RESULTS 

As was with the RF model and the XGBoost model, the ANN model LSTM utilized the 

same data. In the case of artificial neural networks, the approach use stacked hidden 

layers, and depending on the Epoch, the data results may vary. 
 

In order to analyze the earlier data, the LSTM model used the Keras deep learning 

library from the Python language. Furthermore, the LSTM uses the Keras deep 

learning library with a default activation function that outputs a value between 1 and 

1 via the hyperbolic tangent function. As such, by using the min max scaler, the input 

values are similarly changed to a measure between 1 and 1. The behavior of the LSTM 

model can change depending on the optimizer and activation function used.  
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As such, since tuning the parameters affects the resulting value, suitable values for the 

parameters were obtained through a grid search approach within a set boundary while 

the overall structure remained fixed. 
 

In this research, the ReLU activation was used as it was, proven to be the most effective. 

Furthermore, in order to reduce overfitting and improve the performance of the model, 

the dropout and recurrent dropout settings were each set to 0.1. The epochs were set to 

100, with an early stopping function with a patience setting of 10 put in place in order 

to make sure the loss function output did not increase during the training.  
 

Next, setting the number of units as 8, 16, 32, the learning rate as 0.01, 0.05, 0.1, and 

batch size as 16, 32, 48 as variables, all possible combinations were attempted. The 

result of which was that out of the 26 possible combinations, for Period 1, when the 

parameters were unit 16, learning 0.001, batch size 16, the RMSE was minimized, and 

for Period 2, when the parameters were unit 16, learning rate 0.05, batch size 32, the 

RMSE was similarly minimized. The selected parameters were used to build the 

model for each time period. Figure 3 is a graph comparing actual and expected values 

of agricultural growth outcomes. 

Figure 3. Var forecasting 
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The results of predicting the values of the time series inputs showed an increase in all 

variables of agricultural reforms, including the agricultural labor variable, which gave 

positive results to increase agricultural growth rates for the coming years for Algeria, 

starting from the year 2023. 
 

CONCLUSION 

Accurate forecasting of the total agricultural growth rate is crucial in the framework 

of agricultural reform policy. As Algeria has become highly dependent on the shift in 

the use of new exports outside the hydrocarbon sector, and when the rate of 

agricultural reform policies is increasing at an effective pace, accurate forecasting of 

the rate of agricultural growth is important. This is because, through this, problems 

related to the agricultural sector can be addressed effectively along with planning for 

the stable growth of the economy 
 

The development of the contribution of the agricultural product to the GDP fluctuated 

between increase and decrease, and the lowest value of the contribution of the 

agricultural sector was during the years (1982, 1983, 1984) by  Contribution estimated 

at: (5.96%, 5.28%, 5.21%), respectively. 
 

As for the highest levels of this contribution, it was in the years   (1989, 1992, 2001, 

2003, 2016) with an estimated contribution of: (9.60%, 9.45%, 9.67%, 9.78%, 

12.29%). However, despite these increases, especially in the recent period, the 

contribution of the agricultural sector to the gross domestic product remains far from 

the same.What is expected of it as a promising sector that possesses the qualifications 

that enables it to play a good role in the Algerian economy, especially in light of the 

risks  Oil sector revenues declined. 
 

The results of estimating the long-term relationship showed that agricultural bank 

financing has a positive effect on agricultural growth, which means that agricultural 

bank financing has a significant effect on the change in agricultural growth rates in 

Algeria over the long term. 
 

Agricultural mechanization has a positive and significant effect on agricultural 

growth, which means that an increase in agricultural mechanization by one unit (a 

tractor and an agricultural machine per 100 km2) leads to an increase in agricultural 

growth in Algeria by 0.21% by 1.3%. 
 

Agricultural lands have a positive and significant effect on agricultural growth, which 

means that agricultural lands have an influence on the change in agricultural growth 

rates in Algeria in the long term. 
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Agricultural labor has a positive and significant impact on agricultural growth, which 

means that an increase in employment by one million people leads to an increase in 

agricultural growth in Algeria by 12% over the long term. 
 

We note, based on the results of long-term expectations, that the new agricultural 

reforms have an effective impact on agricultural growth beyond the year 2022, which 

leads to an increase in employment rates, all of which is reflected in the economic 

growth of Algeria in the future. 
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Appendix 2. Forms of predictive study outcomes 
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