
Additional file 1: TinT probabilistic model The following derivation is based on a series of N independent tests. Each test can have N+1 results. The number of results can be from 0 up to N. However, if any of the results at special time points are impossible, we consider their probabilities equal to 0.  We designate pi,j(t) as the probability of the results j for experiments of the i-th series at time point t (i and j ∈ {1,2…N}, t ∈ Ti = {τ1
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We assume then that pi,j(t) << 1/ N (accordingly, pi,i(t) is close to 1). In the experiment, values mi,j of the random variables ji ,µ  are the numbers of approaches of results j in the i-th  series under the condition that all combinations i and j ∈ 
{1,2…N}. 
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We define )(tjη as the number of elements of the subtype  j (potential hosts) that are present at the time point t. By including the biological fact that elements of a subtype  j «appear» (first evolve and than distribute) at time points ,,...,, 21
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Thus the ratio:  
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can be considered as an empirical function of a random variable jτ .  The probability pi, j (t) is considered to be proportional to )(tjη :  
pi, j (t) = α ⋅η j (t)  under the condition iTt ∈ .     (3) 

Further, we assume that 1<<⋅ jnα . For the i-th series at ∞→in  the Poisson distribution take place: 
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Accordingly, for all N series 
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According to equations (5) and (3) we define α�ij as 
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 The last sum can be written as the Stieltjes integral: 
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If we insert this in equation (2), we get the following: 



ai, j = α ⋅ ni ⋅ n j ⋅ F j (t) ⋅ dF i(t)
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 As an approximation for F j(t) we chose the normal distribution with the parameters 
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 - is the standard function of the normal distribution. 
Then, within (9), we receive 
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Thus, the problem is reduced to the search for estimations of the unknown parameters .11 ...,..., NNtt σσα .  
To estimate these parameters we use a maximal likelihood method. Replacing in (6) 

jix , with jim ,  and lowering the multipliers not dependent on estimated parameters, and in view of (11), we receive the function of likelihood  
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Accordingly, the logarithm of function of likelihood is equal to 

( )∑∑
=

⋅⋅⋅−⋅⋅=
N

i j
jijijiji FnnFml

1
,,, )ln()ln( αα  .   (14) 



Combining )(1)( xFxF −=−  and (12) we get 1,, =+ ijji FF  and 1, =iiF /2.  
So the sum:   
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 (15) does not depend on any of the parameters. We also suppose: 
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It is then possible to describe (14) in the form of 
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Equating zero to a partial derivative  
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we receive an estimation for α : 
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Therefore, it is possible to limit it  to the condition 0
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Concerning parameter iσ  we have accepted they are proportional (in particular ii n=σ ). 
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