Additional file 3 Notation summary. Summary of all symbols that appear in the paper. 
	Symbol
	Definition

	X
	Susceptible state of a cow

	H
	Latent state of a cow

	Y1
	Shedding state of a cow

	Y2
	Non-shedding infected state of a cow

	

	The day that a cow was infected

	

	The day that a cow j starts shedding

	

	Force of infection – probability to get infected on day i

	

	Average number of days between the time that a cow was infected and the time it started shedding

	

	Standard deviation for the time between infection and shedding

	

	The probability that cow j got infected on day i

	

	Constant infectivity term

	

	Cow-to-cow direct infection term

	

	The power in which the amount of bacteria is raised to when dealing with the indirect infection term

	

	Indirect infection term

	

	Total amount of MAP bacteria

	

	The number of cows which can get infected on day I (depends on the model – “only Y1”/”Y1+Y2”/”H+Y1+Y2”)

	Si
	Number of susceptible cows on day i 

	

	Number of initial shedding events on day i
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