[bookmark: header-n30]Quantification of error due to linear extrapolation
The TD50 models dose-response relationship is given by the following equation:



 is related to the base rate of the tumours. At then so the probability of getting a tumour is . In other words is the probability of not getting a tumour if no drug is given. is related to the potency of the compound and is used to calculate the TD50.
[bookmark: header-n34]Obtaining the TD50
As is positive we know  is decreasing towards zero. As dose must be positive we know the maximum of is at , and the value here is 1. We want the dose which halves this which gives us equation 2:


Log both sides to get:



Rearranging this gives:



This is a well known formulation of the TD50.
[bookmark: header-n42]Linear extrapolation.
This is simply done. As TD50 is the dose at , and we want the dose at , you just take the TD50 and divide by .

I'll call the linearly interpolated value . If we substitute in the TD50 from equation 4 we get:



[bookmark: header-n47]Value at the extrapolated value
Putting the extrapolated value into the TD50 model gives the actual proportion of tumours at this dose, we'll call this :


Here the terms in the exponent cancel out giving:



As the  term has been removed entirely from the equation, the actual tumour rate at the extrapolated dose does not depend on the steepness of the model fit, and so is independent of the compound being tested. We can re-write this as:




[bookmark: header-n56]Proportion of animals at extrapolated value.
Recall from equation 1 that gives the proportion of animals that will not develop tumours at 0 dose. A similar value can be obtained for the extrapolated dose by taking the compliment of , giving the proportion of animals that remain tumour free at dose as . The relative rate of tumour free animals at dose as a fraction of tumour free animals at dose 0 is then:


 
Taking the compliment of this gives the desired rate of tumours at attributed to the compound in question.



This comes out as roughly , or , significantly greater than the target value of .

