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Electronic Appendix 1
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On the derivations of expressions for Var(xy ) and RSD%(N )

(i) trivial case of ordinary Poisson distributed signals devoid of excess variance:

Var(N*)=N"; Var(N*)=N"; Cov(N*,N*)=0
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(ii) general case of doubly stochastic Poisson distributed signals with an excess variance (assuming that
the both isotopes have constant transmission efficiencies):

Var(N*)=N +p’Var(M*); Var(N')=N + p*Var(M"); Cov(N*,N") = p*p’Cov(M*,M");
COV(M ,M') E[—l;-{-l]

Let us introduce Pearson's p(M*,M") =

[Var(Mx)Var(My)]
l
Var(Nj)=( ! ) Var (N”)+(N ) Var(N”) - 2( ! — Cov(N*,N”) =
N N (N ) N\
=(=L) [7+( ) Var(M™) |+ (N)) N +(p ) Var(M’)] _L)] N o prcovim, M) =
N (N ) (N )’

SR L ¢ (p)) Var(M*)- 2Npp P M [Var( War()] " + N L2 Var(My)]=
W[ N vy (N (N )’
_ ivy 1+£_ 14 S(Zy ) N pS(My) 2Np r [1 o(M*, My)]S(M Ys(M?) =
N NN Ny Ny
SN UL 1A VS S V) +2Npp [1- p(M* . M) ] s(M*)s(M”) =
N[ NN N p' Ny
S B R Y s(M*)—%—ys(My)] +2N Py [1- p(M*, M) s(M*)s(M”) =
N[ NN Ny
LB DL ) p P [1- p(M ™, M*)]s(M*)s(M”)
(N )2 Ny (N ) s(M) is proportional to M

It immediately follows from the derivation above that
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For signals where the excess variance is the dominating variance component, we can assume that

Var(N)=N + p*Var(M) ~ p*Var(M) ‘ Var(M)>> N
Accordingly, we obtain:
Cov(N*,N”)

. , Cov(M* M” “p? Cov(N*,N’ .
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