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Appendix A 
 
Derivation of 𝑷 𝒏𝒆𝒈  in (6) 
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It is known that from Feynman, et al [7] that: 
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Derivation of C, as given by (7) 
The concentration C can be solved from (6) as follows: 

P(neg) = exp	(0
2
σ2C2 − CvW) (v) 



Taking logarithm on both sides of (v) and rearranging we obtain: 
0
2
σ2C2 − CvW − ln P(neg) = 0  (vi) 

Solving for 𝐶 from the above equation, we obtain 
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Derivation of (8) from (7) keeping the negative sign only 
𝐶 in (7) can be written as: 
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Using the fact that			(1 + 𝑥)0/2 ≈ 1 + h
2
  for small 𝑥, C can be simplified as:   
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Using only the negative sign in (ix), we obtain 
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Appendix B Derivation of (13) 
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Using 𝑃 𝑛𝑒𝑔, 𝑣 , as given by (11), in (i), we obtain 
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Let  
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Substituting ℋ and ℳ given by (iv) 
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Using (v) in (iii), we obtain: 
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Making the substitution of variable 
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in (vii), we obtain, 
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Using (vi) and (ix) in (ii), we obtain  
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which is the same as (13). 

 
 
 
 



Appendix C Steps of the simulations 
 
 
 
 
	

1) Generate a normal distribution with a given mean and coefficient of variation 

2) For each concentration, find probability p, of 0 molecules/partition, assuming uniform 
partition sizes. The probability of a partition to obtain a molecule is made proportional to the 
size of the partition. So larger partitions have the greater chance of containing a molecule. 
) 

3) Generate a random number r between 0 and 1. If r <p, then no molecules are assumed to 
be in that partition.  

4) Quantify the number of molecules per partition from this population of partitions with at least 
one or no molecules. Repeat over the number of iterations.  


