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Introducing fitness
The transition elements  for the Markov chain

can be extended to incorporate fitness differences between cell types. To do this one must introduce the fitness parameters , ,  and , which represent the mutated and normal cell’s likelihood of being selected for division and differentiation respectively. The actual selection probability is determined by the ratio of these parameters, so if for example , a mutant cell is twice as likely to divide as a healthy cell.




Here the denominators are given by the shorthand (where  stands for  or ):



One can easily check that if  these transition probabilities reduce to the ones given in the main text.
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