
S1 Performance Metrics

This section outlines common metrics used to evaluate the performance of AI models in
diagnosing Obstructive Sleep Apnea (OSA). For an in-depth discussion of these metrics and
additional evaluation measures, see [1].

1. Notation for Classification Metrics

• TP = True Positives

• TN = True Negatives

• FP = False Positives

• FN = False Negatives

• N = Total number of samples

Confusion Matrix Layout:

Predicted Positive Predicted Negative
Actual Positive TP FN
Actual Negative FP TN

2. Classification Metrics

2.1 Accuracy

Accuracy =
TP + TN

TP + TN+ FP + FN

2.2 Sensitivity (Recall, True Positive Rate)

Sensitivity =
TP

TP + FN

2.3 Specificity (True Negative Rate)

Specificity =
TN

TN + FP

2.4 Precision (Positive Predictive Value)

Precision =
TP

TP + FP

2.5 Negative Predictive Value (NPV)

NPV =
TN

TN+ FN
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2.6 F1 Score

F1 = 2× Precision× Recall

Precision + Recall

2.7 True Positive Rate (TPR) and False Positive Rate (FPR)

TPR =
TP

TP + FN
, FPR =

FP

FP + TN

2.8 Area Under the ROC Curve (AUC)

AUC =

∫ 1

0

TPR(FPR) d(FPR)

(In practice, this is computed numerically.)
2.9 Area Under the Precision-Recall Curve (AUPRC)
Likewise,

AUPRC =

∫
Precision(Recall) d(Recall),

which is usually approximated numerically.
2.10 Cohen’s Kappa (κ)

κ =
p0 − pe
1− pe

where

p0 =
TP + TN

TP + TN+ FP + FN

and

pe =
(TP + FP)(TP + FN) + (FN + TN)(FP + TN)

(TP + TN + FP + FN)2
.

3. Regression Metrics

Assume a set of N samples with true values yi and predicted values ŷi.
3.1 Mean Squared Error (MSE)

MSE =
1

N

N∑
i=1

(yi − ŷi)
2

3.2 Root Mean Squared Error (RMSE)

RMSE =
√
MSE =

√√√√ 1

N

N∑
i=1

(yi − ŷi)2

3.3 Mean Absolute Error (MAE)

MAE =
1

N

N∑
i=1

|yi − ŷi|
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3.4 Pearson’s Correlation Coefficient (r)

r =

∑N
i=1(xi − x̄)(yi − ȳ)√∑N

i=1(xi − x̄)2
∑N

i=1(yi − ȳ)2

3.5 Spearman’s Rank Correlation Coefficient (ρ)

ρ =

∑N
i=1(R(xi)−R(x))(R(yi)−R(y))√∑N

i=1(R(xi)−R(x))2
∑N

i=1(R(yi)−R(y))2

where R(·) is the rank in ascending order, and R(x) is the mean rank.
3.6 Intraclass Correlation Coefficient (ICC) A commonly used two-way random

effects model (ICC(2,1)) is defined as:

ICC =
MSB −MSW

MSB + (k − 1)MSW + k
n
(MSR −MSW )

where

• MSB = Mean square between subjects

• MSW = Mean square within subjects

• MSR = Residual mean square

• k = Number of measurements per subject

• n = Number of subjects
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