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Selective Ensemble Learning Method for Optimal Similarity Based on LL.aMa3 and Choquet
Integrals

FU Chao, YU Liangju and CHANG Wenjun

School of Management, Hefei University of Technology, Hefei 230009, China

Abstract To screen and weight base classifiers with correlation during the ensemble process of multiple classifiers, this paper
proposes a selective ensemble learning method for optimal similarity based on LLLLaMa3 and Choquet integrals(LCOS-SELM). Le-
veraging the open-source 1.LI.aMa3, this method efficiently achieves key feature extraction from unstructured text through prompt
learning, using only a small amount of labeled data. Subsequently.it integrates the prediction results of classifiers with correlated
relationships using the Choquet integral, evaluating their correlation to optimize classifier selection. Finally,it employs an optimal
similarity strategy to learn classifier weights,ensuring sample consistency while enhancing the performance of the ensemble me-
thod. The LCOS-SELM is used for the auxiliary diagnosis of Crohn’s disease,using 297 examination reports from a tertiary hos-
pital in Hefei. Experiments are conducted by comparing it with endoscopic examination reports to validate the effectiveness of the
proposed method. Under the same experimental conditions, LCOS-SELM demonstrates an approximate 8 % improvement in Accu-
racy (Acc),Fl-score,and AUC compared to the single classifier,and an approximate 2% improvement in all three metrics com-
pared to traditional ensemble models, further validating its performance advantage.

Keywords Selective ensemble learning,l.1.aMa3,Choquet integral, Weight learning, Similar case learning
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Table 3 Main parameters of Prompt
max_new_tokens 512
do_sample True
top_k 50
top_p 0.95
temperature 0.3
repetition_penalty 1.3
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ATz g T B 7 403 LB X 5 2 R B B A R AR
PEFEAN Z DL 7 (Naive Bayes, NB) | 3 £ 1] & #l ( Support
Vector Machine, SVM) B 54 (Decision Tree. DT) | Bfi#L 2§
M (Random Forest, DF) . # %5 8] 4 ( Logistic Regression,
LR) K 3 48 (K-Nearest Neighbors, KNN) | % B i £ [% 4
(Convolutional Neural Network, CNN) £ B 32 F+ 84 ( Gradient
Boosting Trees, GBT) 1 13 P i) 240 S 88 HF A7 5200
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Table 4 Prediction performance results of different base classifier

A Acc Fy AUC
SVM 0.8211 0.8218 0.8451
RF 0.8105 0.8122 0.8403
KNN 0.8000 0.7998 0.8184
LR 0.7895 0.7842 0.7984
GBT 0.7790 0.7772 0.7817
DT 0.7684 0.7687 0.8142
CNN 0.7579 0.7652 0.7585
NB 0.7158 0.7047 0.7232

# 5 Choquet AR D RBHEHSE
Table 5 Choquet integral fusion of parameters from different

classifier combinations

HAAA Cy % B4 4 Cp P oc B i
SVM RF 0.7491 0.6200 0.6158 0.2486
SVM,RF KNN 0.5584 0.9540 0.5969 0.2058
SVM,RF LR 0.6045 0.8581 0.6136 0.2300
SVM,RF GBT 0.8081 0.4802 0.6156 0.1998
SVM,RF,GBT DT 0.5595 0.8391 0.5713 0.1407
SVM,RF,GBT CNN 0.5858 0.8156 0.6169 0.1888
SVM,RF,GBT NB 0.6289 0.7374 0.5656 0.1741
6 oSN A 0TI o A R
Table 6 Prediction accuracy of each classifier combination
EARA 4 Cp £ UA 4 Cp ACCp) A(Cgp)
SVM RF 0.8211 0.9153
SVM,RF KNN 0.9153 0.9110
SVM, RF LR 0.9153 0.8983
SVM,RF GBT 0.9153 0.9364
SVM,RF.GBT DT 0.9364 0.9280
SVM,RF.GBT CNN 0.9364 0.9068
SVM,RF,GBT NB 0.9364 0.8983
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Fig.3 Trend of prediction accuracy with similarity threshold
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Table 7 Comparison results between LCOS-SELM and other

integration methods

A Acc Fy AUC
LCOS-SELM  0.91284-0.0080 0.9149740.0094  0.947470. 4050
MLP 0.863240.0715 0.8632-40.0882 0.860620.0462
XGBoost 0.810540.0415 0.8061+0.0419 0.898740.0380
GBM 0.831640.0414 0.8335%+0.0414 0.9166740.0233
Bagging 0.892040.0208 0.890840.0212 0.904440.0129
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