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APPENDIX A

Probability Density Functions:

Gaussian (G);

pdf = ( l/(<W(27r)))exp(-(t-//)2/2c?) (1)

Weibull (W);

(2)

Where t = loge(interval length in seconds); a  = standard deviations o f the Gaussian 

distribution; ¡a = mean (median) o f the Gaussian distribution; c = shape parameter of 

the Weibull distribution; « =  scale parameter o f the Weibull distribution. The median 

of the Weibull distribution = «(loge(2))1/c (Johnson et al., 1994).

These distributions can, for example, be combined into a three-population model. 

The first, second and third populations of intervals could therefore be described by 

Gaussian, Gaussian and Weibull distributions, respectively. Thus, a G-G-W model 

has a pdf as follows;

pdf = /?(1 /( cn V (27t)))exp(-(/-/4 )2 / 2 ( j \ )  +

q ( l / ( 0 2V(27i)))exp(-(t-//2)2/2cr22) +

(l-p-q)(ci ^ ' W ^ e x p H ^ r 3)) (3)
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Where p  = proportion of intervals in first population; q = proportion o f intervals in 

the second population; Other parameters are as in (1) and (2) with subscripts 1, 2 & 3 

indicating the first, second and third populations, respectively.
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APPENDIX B

The original frequency distribution o f bout composition was calculated for each 

experiment by randomly drawing each visit from the total population of visits. In an 

experiment with a proportion p of visits to H feeders, the probability that any 

randomly drawn visit is a visit to an H feeder or to an L feeder is then p and (1—p), 

respectively. In view of the propensity o f cows to revisit the same feeder after being 

disturbed, the random probabilities o f p and (1-p) are appropriate only for first visits 

in a meal. However, to calculate the random probabilities for all other visits (repeat 

visits) to an H feeder or an L feeder, the probabilities p and (1-p) have to be 

multiplied by the probability u that the repeat visit is not a result o f disturbance. 

Therefore, the random probabilities of an animal repeating a visit to any H or L 

feeder are not p and (1-p) but (pu) and (l-p)u, respectively. Within all the 

experiments, the total numbers o f H and L feeders were the same (n each). The 

random probability that an animal will revisit the same H feeder is then equal to p  x 

pu/n. This is the product o f the probabilities that the previous visit is to an H feeder 

(p) and that the current visit is to the same H feeder [i.e. pu/n]. Similarly, the random 

probability o f an animal immediately revisiting the same L feeder can be calculated 

as (1-p) x (l-p)u/n. This is the product o f the probabilities that the previous visit is to 

an L feeder (1-p) and that the current visit is to the same L feeder [i.e. (l-p)u/n]. By 

definition, revisits to the same feeder due to disturbance are a proportion o f 1-u o f all 

repeat visits. Therefore, revisits to the same feeder are a proportion r of all repeat 

visits [i.e. r = p x pu/n + (1-p) x (l-p)u/n + 1-u]. For any experiment, r can be
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calculated by dividing the observed number o f revisits to the same feeder by the 

number o f repeat visits, i.e. the total number o f visits minus the total number of 

meals (to exclude all first visits). Then r, p and n are known and the value for u can 

be calculated. For instance, for r = 0.3, p = 0.7 and n = 6, the value o f u is 0.775. 

Now the probabilities for visits to H and L feeders occurring anywhere in a bout can 

be calculated from the equations in the following schedule.

Food type supplied by the feeder that 

was visited previously;

Probabilities o f the current visit being to a 

feeder supplying;

H L

None (i.e.: first visit of meal) 

Different from current 

Same as current

P

pu

pu + (1-u)

(1-P)

(l-p)u

(l-p)u  + (l-u)

For instance, the probability o f a visit to an H feeder is p = 0.7 only for first visits in 

a meal but the probabilities are pu = 0.5425 and pu + (1-u) = 0.7675 if  the current 

visit follows a visit to an L or an FI feeder, respectively. Similarly, the probability of 

a visit to an L feeder is (1 -p) = 0.3 only for first visits in a meal but the probabilities 

are (l-p)u = 0.2325 and (l-p)u + (1-u) = 0.4575 if  the current visit follows a visit to 

an H or an L feeder, respectively. This set of probabilities allows the calculation of 

the likelihood of any combination o f visits in a bout. For instance, the probability 

that a bout of three visits consists o f visits to, first, two L feeders and subsequently 

an H feeder is 0.3 x 0.4575 x 0.5425 = 0.0745. This methodology was used to derive 

appropriate probabilities for each experiment. These probabilities were then used to 

calculate the corrected frequency distribution of bout composition.
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