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Supplementary text S1: Summation of SNRs
Hypothesis: SNR of pooled dataset C is the sum of the SNRs of the separate datasets A and B (given some
assumptions)

SNRC =
1
2
SNRA +

1
2
SNRB (1)

µ(C1)− µ(C2)
σ(C1) + σ(C2)

=
1
2
µ(A1)− µ(A2)
σ(A1) + σ(A2)

+
1
2
µ(B1)− µ(B2)
σ(B1) + σ(B2)

(2)

Assumptions

• The two datasets A and B have the same number of samples N ; dataset C is the concatenation of A
and B, and consequently has 2N samples,

• The two classes in each dataset have equal priors, the first subscript indicates the class (1 or 2), the
second subscript indicates a sample.

For the numerator the following holds:

µ(C1)− µ(C2) =
1

2N

2N∑
i=1

C1i −
1

2N

2N∑
i=1

C2i (3)

=
1

2N

N∑
i=1

A1i +
1

2N

N∑
i=1

B1i −
1

2N

N∑
i=1

A2i −
1

2N

N∑
i=1

B2i (4)

=
1
2
µ(A1) +

1
2
µ(B2)− 1

2
µ(A2)− 1

2
µ(B2) (5)

For the denominator the following holds:

σ(C1) + σ(C2) =
√
E(C2

1 )− E(C1)2 +
√
E(C2

2 )− E(C2)2 (6)

(7)

First simplicity for 1 class only:

σ(C1)2 = E(C2
1 )− E(C1)2 (8)

=
1

2N

2N∑
i=1

(C2
1i)− (

1
2
µ(A1) +

1
2
µ(B1))2 (9)

=
1

2N
(

N∑
i=1

(A2
1i) +

N∑
i=1

(B2
1i))− (

1
2
µ(A1) +

1
2
µ(B1))2 (10)

=
1

2N
(

N∑
i=1

(A2
1i) +

N∑
i=1

(B2
1i))−

1
4
µ(A1)2 − 1

4
µ(B1)2 − 1

2
µ(A1)µ(B1) (11)

=
1
2

(
1
N

N∑
i=1

A2
1i +

1
N

N∑
i=1

B2
1i −

1
2
µ(A1)2 − 1

2
µ(B1)2 − µ(A1)µ(B1)

)
(12)

=
1
2

(
σ(A1)2 + σ(B1)2 +

1
2
µ(A1)2 +

1
2
µ(B1)2 − µ(A1)µ(B1)

)
(13)

=
1
2

(
σ(A1)2 + σ(B1)2 +

1
2

(µ(A1)− µ(B1))2
)

(14)
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Substituting 5 and 14 in 2:

SNRC = (15)
1
2µ(A1) + 1

2µ(B1)− 1
2µ(A2)− 1

2µ(B2)√
1
2

(
σ(A1)2 + σ(B1)2 + 1

2 (µ(A1)− µ(B1))2
)

+
√

1
2

(
σ(A2)2 + σ(B2)2 + 1

2 (µ(A2)− µ(B2))2
) (16)

µ(A1) + µ(B1)− µ(A2)− µ(B2)√
2σ(A1)2 + 2σ(B1)2 + (µ(A1)− µ(B1))2 +

√
2σ(A2)2 + 2σ(B2)2 + (µ(A2)− µ(B2))2

(17)

If:

µ(A1) = µ(B1) (18)
µ(A2) = µ(B2) (19)
σ(A1) = σ(B1) (20)
σ(A2) = σ(B2) (21)

both 17 and the righthand side of 2 simplify to:

µ(A1)− µ(A2)
σ(A1) + σ(A2)

(22)
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