Appendix II. Model fitting steps. NegLL = product of the negative log of point likelihoods (text equation 2), dLL = difference in NegLL between models, 2dLL = 2 x dLL, df = degrees of freedom (difference in number of parameters between models, p = p value, m = mean, k = negative binomial distribution aggregation parameter. For step-wise model selection from more to fewer parameters, the critical p value was 0.05; for serial comparison of models 10-14, with gender-specific parameters, Bonferroni adjustment gave a critical p value of 0.01. A p-value below the critical value indicates significant improvement in the fit of the more complex model to the data. Hence, model 2 (separate m and k for all classes) provides a better fit than model 1 (single k and m), but model 3 does not lead to a significantly poorer fit than model 2 in spite of fewer parameters and is retained. Gender-specific k for 2-4 year olds only (model 12) provided a better fit than a unisex k (model 8), and fit did not improve further with a sex-specific k for all age classes (model 9). The same principle follows for other comparisons. Negative log likelihood was lower for gender-specific models due to reduction of sample size through omission of animals whose gender was not recorded.
	Model
	 
	NegLL
	Compare
	dLL
	2dLL
	df
	p

	1
	Single k and m
	2115.881
	with model
	 
	 
	 
	 

	
	Optimise k by age:
	
	
	
	
	
	

	2
	Separate k and m for all classes
	2008.361
	1
	107.5194
	-215.0389
	8
	<.0001

	3
	Common k for <1 and 4-14 years
	2008.623
	2
	0.2623
	0.5246
	1
	0.4689

	4
	Common k for <1, 4-14 and 15+ years
	2010.593
	3
	1.9694
	3.9388
	1
	0.0472

	
	Optimise m by age (retain four k values):
	
	
	
	
	
	

	3
	Common m for all age classes
	2008.623
	
	
	
	
	

	4
	Common m for <1 and 15+ years
	2008.644
	3
	0.0209
	0.0418
	1
	0.8380

	5
	Common m for <1 and 4+ years
	2010.335
	4
	1.6903
	3.3807
	1
	0.0660

	6
	Plus common m for 1-2 and 2-4 years
	2011.168
	5
	0.8336
	1.6671
	1
	0.1967

	7
	Common m all age classes
	2043.992
	6
	32.8242
	65.6483
	1
	<0.001

	8
	Two m and four k values
	2011.168
	1
	104.7124
	-209.4247
	4
	<0.001

	 
	Optimise k by age and gender:
	 
	 
	 
	 
	 
	 

	8
	Final model for age-specific k and m
	1767.838
	
	
	
	
	

	9
	Gender-specific k for all age classes
	1760.364
	8
	-7.4745
	-14.9491
	7
	0.0367

	10
	Gender-specific k for <1 year only
	1766.808
	8
	-1.0307
	-2.0613
	1
	0.1510

	11
	Gender-specific k for 1-2 years only
	1765.598
	8
	-2.2405
	-4.4811
	1
	0.0343

	12
	Gender-specific k for 2-4 years only
	1764.403
	8
	-3.4356
	-6.8712
	1
	0.0088

	13
	Gender-specific k for 4-14 years only
	1767.164
	8
	-0.6741
	-1.3483
	2
	0.5096

	14
	Gender-specific k for 15+ years only
	1767.745
	8
	-0.0936
	-0.1871
	1
	0.6653

	12
	Gender-specific k for 2-4 years only
	1764.403
	9
	-4.0389
	-8.0778
	6
	0.2325

	 
	Optimise m by age and gender:
	 
	 
	 
	 
	 
	 

	12
	Optimised k with arithmetic class means
	1764.403
	
	
	
	
	

	13
	Common m for 1-2 years only
	1764.403
	12
	0.0003
	0.0005
	1
	0.9816

	14
	Plus common m for 15+ years
	1764.492
	13
	0.0887
	0.1773
	1
	0.6732

	15
	Plus common m for 4-14 years
	1764.557
	14
	0.0651
	0.1302
	2
	0.8572

	16
	Plus common m for <1 year
	1764.566
	15
	0.0096
	0.0191
	1
	0.5673

	17
	Plus common m for 2-4 years
	1767.622
	16
	3.0551
	6.1102
	1
	0.0112


