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Fig. 1 Distribution of feature importance rankings of Boruta's algorithm
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Fig. 2 Calibration curves of different classifier models in the training set (A), validation set (B), and external validation set (C)
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Fig. 3 ROC performance of Random Forest (A),SVM (B)and XGBoost (C) models in five-fold cross-validation on the training and validation sets
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Fig. 4 The confusion matrix for the training set (A), validation set (B), and external validation set (C) of the logistic regression model
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Fig. 5 Bar chart of feature sensitivity analysis for the XGB classifier on external data. Sensitivity varies across different features, with the feature indexed at 3.0 showing the highest sensitivity, which may require particular attention in model construction and feature selection processes
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Fig. 6 Misclassification: Presents the CEA category distribution of misclassified samples in the test set (A-B) and external validation set (C-D), as well as a comparison of feature means (Skewness, Entropy, CT40keV) between correctly classified and misclassified samples (excluding CEA)
image1.tiff
25

-
[$)]

Importance

-
o

Sorted Feature Ranking Distribution by Boruta

i

i

v
¢ — J_
= ¢
¢ —_— -t
<'\<‘0QA N b‘s@A O({y og\% $°066 /"é{\ '\Q‘"é Q\O dpc" '\@0& QJ(:\"’ ‘b& d g\‘?’(\& e}c’c'bg e‘c’c'bb $0 ‘6“0@ «0"9 @Q’{b(\ «0& «0'60 X «069 «JDQ ‘?[\qg «/‘\\Q %®+ ‘?i\rfj
& N @ & ¢ ? ¥ & < ¥ <° T @ © & ©

Attributes




image2.tiff
>

0.8

o
=

True Probability
1
'

0.2

0.0

LR
KNN
XGBoost

AR
z

0.2 0.4 0.6 0.8
Predicted Probability

oo,

True Probability

0.8

o
=

o
i

0.2

0.0

SVM
DT
RF
LR
KNN

XGBoost

0.2 0.4 0.6 0.8 1.0
Predicted Probability

@!

True Probability

0.8

o
=N

o
i

0.2

0.0

XGBoost

SVM
DT
RF
LR
KNN

0.4 0.6
Predicted Probability

0.8





image3.tiff
True Positive Rate

o
o

S
IS

0.2

ROC Curve - Random Forest

Training ROC (AUC = 0.992)
Validation ROC (AUC = 0.929)

0.2

0.4 0.6 0.8
False Positive Rate

1.0

True Positive Rate

0.8

o
o

<
IS

0.2

ROC Curve - SVM

Training ROC (AUC = 0.981)
Validation ROC (AUC = 0.933)

0.2

0.4 0.6
False Positive Rate

0.8

1.0

True Positive Rate

ROC Curve - XGBoost

0.8

=
=N

<
i

0.2

—— Validation ROC (AUC = 0.932)

Training ROC (AUC = 0.995)

0.2

0.4 0.6
False Positive Rate

0.8

1.0




image4.tiff
Training Set Confusion Matrix

40

35

30

25

True label

20

Predicted label

A

Validation Set Confusion Matrix

External Validation Set Confusion Matrix

25.0

True label

True label

F10.0

r75

Predicted label Predicted label

B C




image5.tiff
0.200

0.175

0.150

o
—_—
N
(63}

Sensitivity
o
S

0.075

0.050

0.025

0.000

XGBClassifier Feature Sensitivity Analysis on External Data

0.00

0.0

15
Feature Index

0.21





image6.tiff
Count

Count

Validation Data Set Misclassified Samples: CEA Category Distribution idation Set Correct vs Misclassified (E ing CEA) Feature Mean Comparison

‘ B 18801 | Correct
181 mmm  Misclassified
175
150
125
El
s
2 100
2
©
s
c
3 75
=
50
25
3.98 3.76
0 1.19 -1.70
N &
CEA Categories gfﬁ «9@ 5\‘%@
Features
External Data Set Misclassified Samples: CEA Category Distribution D External Data Set Correct vs Misclassified Samples (E: ing CEA) Feature Mean Comparison
l 17969 [mmm Correct
175 - MisclassiﬁedL
150
125
E
; 100
e
2
©
s
S 75
Q
=
50
25
359 366
0 135 148 — —
Q &
CEA Categories éfﬁ &° 5\"*

Features




