Text S2. Derivation of the distribution of t-score with random samples from a mixture of Gaussian distribution 
(x1,…,xn+1) is denoted as random samples from a mixture of two Gaussian distribution as in Equation (A.1), and t-score for xn+1 is derived from Equation (3).
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where σ1=1 for simplicity from Equation (4).

T-score can be written as a weighted sum of two T random variables as in Equation (A.2), if n is sufficiently large that 
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where 
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is the mean of X1,…,Xn, 
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Due to deviation from the theoretical T-distribution, t(n-1) in this example, abnormality decision based on the theoretical distribution is not accurate. For example, we may apply (1-α)×100% C.I. for abnormality decision from the assumed T-distribution, which is ±tn-1,α/2. However, the true coverage rate from the underlying mixture distribution is 
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. The coverage rate achieves (1- α) if π1=1or 0, or σ=1, which brings back to a Gaussian distribution for all Xi’s. 
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