1.Local interpretable model-agnostic explanations (LIME)
The mathematical expression of the LIME method is shown in Formula 1.		   （Formula 1）
In the formula,  represents the instance's explanation model ；Gdenotes all possible explanation models;  is obtained by minimizing the loss function, which reflects the similarity between the original model  and the explanation model ;  defines the size of the neighborhood around the instance;  indicates the complexity of the model. LIME calculates the importance of each feature by analyzing the coefficients of the proxy model. The size of these coefficients can clarify the contribution of each feature to the prediction results of the proxy model.

2.SHapley additive exPlanations (SHAP)
The mathematical expression of the SHAP method is shown in Formula 2.
		         （Formula 2）
In this formula,  denotes the model's output when all inputs are missing (i.e., all simplified vectors are 0); represents either a simplified vector or a combined vector; is the total number of features in the simplified vector; input 1 indicates the presence of the corresponding feature value, while input 0 indicates its absence;  denotes the Shapley value of each feature attribute under the simplified vector, and the sum of these values approximates the output  of the original model. 。For each instance , the Shapley value of each feature attribute is calculated, and the average absolute value of these values across all instances is used as the importance score for each feature, forming a global interpretation.

3.Counterfactual explanations (CE)
The mathematical expression of the CE method is shown in Formula 3.
		   （Formula 3）
The first part of the formula, ，pushes the counterfactual example  towards a prediction  that differs from the original example, while the second part brings the counterfactual example  closer to the original example. However, this method of generating counterfactuals can only produce one counterfactual for each original example, which is often insufficient in many scenarios.

4. Diverse counterfactual explanations (DICE)
The mathematical expression of the CE method is shown in Formula 4.

                  （Formula 4）

In the formula,  represents the counterfactual example;  denotes the total number of generated counterfactual examples;  is the ML model to be explained;  is the distance  between the predicted value and the desired output under ； measures the distance between the counterfactual example  and the original input . The mathematical expression for  is shown in Formula 5.
		     （Formula 5）
In the formula,  is the diversity degree index;  and are the weights of the latter two items.

5. Necessity
The mathematical expression of the Necessity method is shown in Formula 6.
		               （Formula 6）
[bookmark: _GoBack]By fixing all other characteristics in the sample, only characteristic  is allowed to change.

6.Sufficiency
The mathematical expression of the Sufficiency method is shown in Formula 7.
		   （Formula 7）	
Fixed characteristic  and allow other characteristics to change.

