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Feature 1 (𝑿𝟏) Feature 2 (𝑿𝟐) Feature 3 (𝑿𝟑) Feature 4 (𝑿𝟒) Target variable (𝒀)

𝑥1 𝑥2 𝑥3 𝑥4 𝑦

𝑨𝒈𝒆 = 𝟓𝟔 𝑮𝒆𝒏𝒅𝒆𝒓 = 𝑭 𝑩𝑴𝑰 = 𝟑𝟎 𝑺𝒕𝒓𝒐𝒌𝒆 = 𝒚𝒆𝒔 𝑫𝒊𝒂𝒃𝒆𝒕𝒊𝒄 = 𝒚𝒆𝒔

𝐼𝑛𝑠𝑡𝑎𝑛𝑐𝑒 (𝑥, 𝑦)

𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛 𝑦

𝑫
𝒂
𝒕𝒂
𝒇
𝒓
𝒂
𝒎
𝒆𝑥 = (𝑥1, … , 𝑥4)

𝑿
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• Independence

• Absence of multicollinearity
• Fixed features
• Homoscedasticity

Model assumptions

Optimisation problem



June 29, 2022           Aleix Nieto Juscafresa An introduction to XAI with LIME and SHAP

Weighted linear regression

Introduction Machine learning                Random forest                Regression   Explainable artificial intelligence                Conclusions



June 29, 2022           Aleix Nieto Juscafresa An introduction to XAI with LIME and SHAP

Weighted linear regression

Introduction Machine learning                Random forest                Regression   Explainable artificial intelligence                Conclusions

Optimisation problem



June 29, 2022           Aleix Nieto Juscafresa An introduction to XAI with LIME and SHAP

Weighted linear regression

Introduction Machine learning                Random forest                Regression   Explainable artificial intelligence                Conclusions

W
Weighted linear regression uses different weights for each observation based on
their variance. A small error variance observation has a large weight since it includes
more information than a large error variance observation, which has a small weight.

Violation of homoscedasticity

Optimisation problem
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levels of performance or provide external tools to better understand the models that
are inherently not interpretable.

Explainable artificial intelligence
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• Diabetes public tabular database

• Random forest fit with this database

• LIME and SHAP explanations

Step by step
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• Detailed insight into the theory behind random forest

• Formalise and unify the theory behind LIME and SHAP

• Healthcare application for LIME and SHAP
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Future work
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• See how LIME explanations vary depending on the kernel width

• Expand LIME and SHAP theory and application to images

• Compare LIME and SHAP explanations


