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Abstract

In biomedical research, reliable quantification of predictive uncertainty is a key criterion for eval-
uating the clinical utility of risk prediction models. This study focuses on the application of selective
conformal prediction to risk assessment in high-risk breast cancer populations. The objective is to
construct prediction sets with controllable coverage, enabling robust evaluation of model perfor-
mance and enhancing interpretability for high-risk subgroups. We first review the split conformal
prediction method and then introduce a selective conformal prediction framework that achieves
both theoretical coverage guarantees and effective identification with prioritized coverage of high-
risk individuals. For these individuals, we provide uncertainty measures such as maximum confi-
dence and credibility scores to inform targeted clinical interventions. Using a risk prediction model
incorporating clinical indicators, we conduct real data analysis based on the Wisconsin Breast Can-
cer dataset. Results demonstrate that the proposed method outperforms standard split conformal
prediction in terms of predictive accuracy and uncertainty control for high-risk cases, showing strong
potential for practical applications. This work offers a novel statistical tool for uncertainty model-
ing in medical diagnostics and provides methodological support for precision prevention and con-
trol in high-risk populations.
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Figure 1. Flowchart of split conformal prediction
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Figure 2. Flowchart of selective conformal prediction
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Figure 3. Conformal prediction process for binary outcome
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Figure 4. Classification and results of split conformal prediction (90% confidence) in high-risk populations
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Figure 5. Classification and results of selective conformal prediction (90% confidence) in high-risk group
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Table 2. Application of selective conformal prediction (SCOP) and split conformal prediction (SCP) in Wisconsin breast
cancer dataset

T 2. ML TN (SCOP) 5 43 Z LT FTUNI (SCP) 72 FR 7 2 4 FL BR 722 B B8 T 42 h B9 2 AR

SCOP-90%  SCOP Hiigts  SCOP  SCP-90%  SCP #ifgkr  SCP il

T PC1 PC2 BEET W%k T BEET Wl%EdR RS 5
5 BE  BER) BE O B BER g M
1 -00472 -01782  0AI1 1 (81%) 44% 1 1 (96%) 2% 0
2 0.8521 0.1389 0 0 (96%) 85% 0 0 (96%) 56% 0
3 37706 23425 1 1 (99%) 96% 54 0 (96%) 20% 1
4 -1.5077 —1.2140 1 1 (96%) 4% 1 1 (96%) 60% 1
5 11206 —0.1588 0 0 (96%) 89% 0 0 (96%) 92% 0
6 -25978 —0.8346 1 1 (96%) 70% 1 1 (96%) 64% 1
7 -1.9052 —0.5472 1 1 (93%) 67% 1 1 (96%) 56% 1
8 —1.2880 0.2060 0fl1 0 (81%) 41% 1 1 (96%) 40% 0
9 -1.0928 —0.9376 1 1 (96%) 67% 1 1 (96%) 56% 1
10 -2.1814 —0.9608 1 1 (96%) 74% 1 1 (96%) 56% 1
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