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Evaluation Method of Agricultural Production Technical
Efficiency Based on Ensemble Learning
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( College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract ; Improving the technical efficiency of agricultural production is an important part to promote the
high-quality development of agriculture. However, in practical application, there exist some flaws in the
traditional technical efficiency evaluation model based on the frontier, such as slow computing speed and
low flexibility, which make it difficult to evaluate the efficiency of a large number of new samples. For
the above reasons, a method for evaluating and predicting the technical efficiency of agricultural
production was proposed, which combined the DEA technical efficiency measurement model based on the
frontier with the ensemble learning model, and the grape production technical efficiency dataset was used
to verify the effect of the model. Experiments showed that the Stacking fusion model reached the accuracy
and AUC of 94. 8% and 0. 984 respectively, with promising result that surpassed the other comparison
models, indicating that the Stacking ensemble learning model had high accuracy, robustness and
generalization ability, and can achieve more efficient, fast and stable technical efficiency evaluation.
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Tab.1 Interval distribution of vineyards technical
efficiency

HARBHE FEARL /%

0 ~0.199 5 0.71
0.2 ~0.399 243 34.62
0.4 ~0.599 246 35.04
0.6 ~0.799 134 19.09

0.8 ~0.999 26 3.70

1 48 6. 84
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Tab.3 Adjustment results of model parameters

ki S8 LEEIREE S
Logistic 8] 5 1E Nk R %K 0
. TR 1000
A ) AL Camma 0.3
max_depth 30
e min_samples_leaf 15
min_samples_split 20
n_estimators 500
max_depth 11
BE DL AR AR .
min_samples_leaf 5
min_samples_split 5
n_estimators 100
eta 0.1
gamma 0.1
max_depth 3
XGBoost min_child_weight 1
subsample 0.7
colsample_bytree 0.8
alpha 0.1
lambda 0.1
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Tab.4 Performance comparison of vineyard technical

efficiency evaluation models based on ensemble learning

L HERf 2/ % AUC
Logistic [7] 14 83.4 0. 837
SCA I 2 B 90.0 0.935
g ) 94.3 0. 936
[SERT]E LN 91.0 0. 969
XGBoost 94.3 0. 980
Stacking 94.8 0.984
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