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1.1

Supplementary Text 1: Mixing matrices
Mixing matrix with maximum assortative mixing

The maximum number of receptive acts that members of group 𝑖 can have with other members of
the same group, group 𝑖, is derived first, as the smaller of their total number of insertive and
receptive acts, min(𝐼𝑛𝑠𝑖 , 𝑅𝑒𝑐𝑖 ), where min = minimum. Any remaining receptive acts for group 𝑖 are
assumed to be with one of the other groups. The total number of receptive acts that members of
group 𝑖 have with members of group 𝑗 is the minimum of the number of receptive acts group 𝑖 has
remaining and the number of insertive acts that group 𝑗 has remaining after the maximum number
of insertive acts have been assigned with their own group, min ((𝑅𝑒𝑐𝑖 − min(𝐼𝑛𝑠𝑖 , 𝑅𝑒𝑐𝑖 )), (𝐼𝑛𝑠𝑗 −
min(𝐼𝑛𝑠𝑗 , 𝑅𝑒𝑐𝑗 ))). The number of insertive acts group 𝑖 has with group 𝑗 is assumed to be the same
as the number of receptive acts that group 𝑗 has with group 𝑖. The order in which the different
identity groups are considered does not affect the calculated mixing. The probability that, if an
individual in group 𝑖 has a receptive act, it is with an individual in group 𝑗 (𝜌𝑅𝑒𝑐,𝑖,𝑗 ), is calculated as
the number of receptive acts that group 𝑖 has with group 𝑗, divided by the total number of receptive
acts for group 𝑖 (𝑅𝑒𝑐𝑖 ), with a similar calculation used for the insertive act probabilities (𝜌𝐼𝑛𝑠,𝑥,𝑦 ).
The full mixing matrix for receptive acts 𝝆𝑅𝑒𝑐 with elements 𝜌𝑅𝑒𝑐,𝑖𝑗 for (𝑖, 𝑗)= KH, PB and DD is as
follows:
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐾𝐻
𝝆𝑅𝑒𝑐 = ( 𝜌𝑅𝑒𝑐,𝑃𝐵,𝐾𝐻
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐾𝐻

Where

𝜌𝑅𝑒𝑐,𝐾𝐻,𝑃𝐵
𝜌𝑅𝑒𝑐,𝑃𝐵,𝑃𝐵
𝜌𝑅𝑒𝑐,𝐷𝐷,𝑃𝐵

𝜌𝑅𝑒𝑐,𝐾𝐻,𝐷𝐷
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐷𝐷 )
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐷𝐷

𝜌𝑅𝑒𝑐,𝐾𝐻,𝐾𝐻 = (min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 ))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝐾𝐻,𝑃𝐵 = (min ((𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 )), (𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 ))))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐷𝐷 = (min ((𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 )), (𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐾𝐻 = (min ((𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 )), (𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝑅𝑒𝑐𝑃𝐵 ,
𝜌𝑅𝑒𝑐,𝑃𝐵,𝑃𝐵 = (min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 ))⁄𝑅𝑒𝑐𝑃𝐵 ,
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐷𝐷 = (min ((𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 )), (𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))))⁄𝑅𝑒𝑐𝑃𝐵 ,
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐾𝐻 = (min ((𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝑅𝑒𝑐𝐷𝐷 ,
𝜌𝑅𝑒𝑐,𝐷𝐷,𝑃𝐵 = (min ((𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 ))))⁄𝑅𝑒𝑐𝐷𝐷 , and

{

𝜌𝑅𝑒𝑐,𝐷𝐷,𝐷𝐷 = (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))⁄𝑅𝑒𝑐𝐷𝐷 .

In a similar fashion, the mixing matrix for insertive acts is given by:
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐾𝐻
𝝆𝐼𝑛𝑠 = ( 𝜌𝐼𝑛𝑠,𝑃𝐵,𝐾𝐻
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐾𝐻

𝜌𝐼𝑛𝑠,𝐾𝐻,𝑃𝐵
𝜌𝐼𝑛𝑠,𝑃𝐵,𝑃𝐵
𝜌𝐼𝑛𝑠,𝐷𝐷,𝑃𝐵

𝜌𝐼𝑛𝑠,𝐾𝐻,𝐷𝐷
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐷𝐷 )
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐷𝐷

Where
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐾𝐻 = (min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 ))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝐾𝐻,𝑃𝐵 = (min ((𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 )), (𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐷𝐷 = (min ((𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐾𝐻 = (min ((𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 )), (𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 ))))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝑃𝐵 = (min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 ))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐷𝐷 = (min ((𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 ))))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐾𝐻 = (min ((𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝐾𝐻 )), (𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))))⁄𝐼𝑛𝑠𝐷𝐷 ,
𝜌𝐼𝑛𝑠,𝐷𝐷,𝑃𝐵 = (min ((𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝑃𝐵 )), (𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))))⁄𝐼𝑛𝑠𝐷𝐷 , and
{ 𝜌𝐼𝑛𝑠𝐷𝐷,𝐷𝐷 = (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))⁄𝐼𝑛𝑠𝐷𝐷 .

1.2

‘Setting plausible’ mixing matrix (with assortative DD mixing and disassortative KH/PB
mixing)

The number of receptive acts that DD have with other DD is maximised, as the smaller of the total
number of insertive and receptive acts for DD (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )). The number of receptive acts
that KH have with PB is maximised, by calculating the smaller of the total number of receptive acts
for KH and insertive acts for PB: (min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )). If the KH have any remaining receptive acts,
then as many as possible of the remaining KH receptive acts are assumed to be with DD instead of
with other KH (whichever is smaller of the number of remaining receptive acts for KH, and the
number of remaining insertive acts for DD) : min ((𝐼𝑛𝑠𝐷𝐷 − (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))) , (𝑅𝑒𝑐𝐾𝐻 −
(min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))). Any KH receptive acts still remaining are assumed to be with other KH. The

number of receptive acts that PB have with KH is maximised in the same way, with any remaining PB
receptive acts being distributed to DD and then to other PB. DD receptive acts with KH are calculated
as the smaller of the remaining receptive acts for DD and the remaining insertive acts for KH:
min ((𝑅𝑒𝑐𝐷𝐷 − (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))) , (𝐼𝑛𝑠𝐾𝐻 − (min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 )))). Similarly, DD receptive
acts with PB are calculated as: min ((𝑅𝑒𝑐𝐷𝐷 − (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))) , (𝐼𝑛𝑠𝑃𝐵 −
(min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))). Numbers of insertive acts and the mixing probabilities 𝜌𝑟𝑒𝑐,𝑥,𝑦 and 𝜌𝑖𝑛𝑠,𝑥,𝑦
are calculated in the same way as in the assortative matrix.
The full mixing matrices are:
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐾𝐻
𝝆𝑅𝑒𝑐 = ( 𝜌𝑅𝑒𝑐,𝑃𝐵,𝐾𝐻
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐾𝐻

𝜌𝑅𝑒𝑐,𝐾𝐻,𝑃𝐵
𝜌𝑅𝑒𝑐,𝑃𝐵,𝑃𝐵
𝜌𝑅𝑒𝑐,𝐷𝐷,𝑃𝐵

𝜌𝑅𝑒𝑐,𝐾𝐻,𝐷𝐷
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐷𝐷 )
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐷𝐷

Where
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐾𝐻 = (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − min(𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝐾𝐻,𝑃𝐵 = (min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐷𝐷 = (min(𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐾𝐻 = (min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ))⁄𝑅𝑒𝑐𝑃𝐵 ,
𝜌𝑅𝑒𝑐,𝑃𝐵,𝑃𝐵 = (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − min(𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝑅𝑒𝑐𝑃𝐵 ,
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐷𝐷 = (min(𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝑅𝑒𝑐𝑃𝐵 ,
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐾𝐻 = (min ((𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ))))⁄𝑅𝑒𝑐𝐷𝐷 ,
𝜌𝑅𝑒𝑐,𝐷𝐷,𝑃𝐵 = (min ((𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝑅𝑒𝑐𝐷𝐷 , and

{ 𝜌𝑅𝑒𝑐,𝐷𝐷,𝐷𝐷 = (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))⁄𝑅𝑒𝑐𝐷𝐷 .
𝝆𝐼𝑛𝑠

𝜌𝐼𝑛𝑠,𝐾𝐻,𝐾𝐻
= ( 𝜌𝐼𝑛𝑠,𝑃𝐵,𝐾𝐻
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐾𝐻

𝜌𝐼𝑛𝑠,𝐾𝐻,𝑃𝐵
𝜌𝐼𝑛𝑠,𝑃𝐵,𝑃𝐵
𝜌𝐼𝑛𝑠,𝐷𝐷,𝑃𝐵

𝜌𝐼𝑛𝑠,𝐾𝐻,𝐷𝐷
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐷𝐷 )
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐷𝐷

Where
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐾𝐻 = (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − min(𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝐾𝐻,𝑃𝐵 = (min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐷𝐷 = (min(𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 )))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐾𝐻 = (min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝑃𝐵 = (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − min(𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐷𝐷 = (min(𝑅𝑒𝑐𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ), 𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) ))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐾𝐻 = (min ((𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝐼𝑛𝑠𝐷𝐷 ,
𝜌𝐼𝑛𝑠,𝐷𝐷,𝑃𝐵 = (min ((𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 )), (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ))))⁄𝐼𝑛𝑠𝐷𝐷 ,
{ 𝜌𝐼𝑛𝑠,𝐷𝐷,𝐷𝐷 = (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐷𝐷 ))⁄𝐼𝑛𝑠𝐷𝐷

1.3

Mixing matrix with ‘proportionate’ mixing

Proportionate mixing is frequently used to determine mixing in models stratified by sexual activity
(Gupta et al., 1989). Here, it is used to calculate the probability that an individual in group 𝑖 has a
receptive act with an individual in group 𝑗, given that the person in group 𝑖 has a receptive act; this
probability is calculated as the number of insertive acts offered by group 𝑗 divided by the number of
insertive acts offered by the whole population.
The probability that, if an individual in group 𝑖 has a receptive act, it is with an individual in group 𝑗,
is given by
𝜌𝑅𝑒𝑐,𝑖,𝑗 =

𝐼𝑛𝑠𝑗
𝐼𝑛𝑠𝑖 + 𝐼𝑛𝑠𝑗 + 𝐼𝑛𝑠𝑘

where 𝐼𝑛𝑠𝑘 is the number of insertive acts per year for group 𝑘.
The insertive mixing probability is calculated in a similar way:
𝜌𝐼𝑛𝑠,𝑖,𝑗 =

𝑅𝑒𝑐𝑗
𝑅𝑒𝑐𝑖 + 𝑅𝑒𝑐𝑗 + 𝑅𝑒𝑐𝑘

where 𝑅𝑒𝑐𝑘 is the number of receptive acts per year for group 𝑘.
The full mixing matrices are:

𝝆𝑅𝑒𝑐

𝝆𝐼𝑛𝑠

1.4

𝐼𝑛𝑠𝐾𝐻
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝐾𝐻
=
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝐾𝐻
(𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝑅𝑒𝑐𝐾𝐻
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝐾𝐻
=
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝐾𝐻
(𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷

𝐼𝑛𝑠𝑃𝐵
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝑃𝐵
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝑃𝐵
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝑅𝑒𝑐𝑃𝐵
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝑃𝐵
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝑃𝐵
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷

𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝐷𝐷
𝐼𝑛𝑠𝐾𝐻 + 𝐼𝑛𝑠𝑃𝐵 + 𝐼𝑛𝑠𝐷𝐷 )
𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝐷𝐷
𝑅𝑒𝑐𝐾𝐻 + 𝑅𝑒𝑐𝑃𝐵 + 𝑅𝑒𝑐𝐷𝐷 )

Mixing matrix with disassortative mixing

The algorithm gives priority to maximising the disassortative mixing for two groups, with the third
group taking any remaining acts. The algorithm was applied three times for each parameter set,
prioritising a different pair of groups each time.

For the groups which are prioritised (𝑖 and 𝑗), the number of receptive acts that group 𝑖 have with
group 𝑗 is maximised, calculated as the smaller of the total number of receptive acts for group 𝑖 and
the number of insertive acts for group 𝑗, min(𝐼𝑛𝑠𝑗 , 𝑅𝑒𝑐𝑖 ). As many as possible of any remaining
receptive acts for group 𝑖 are given to group 𝑘: min(𝐼𝑛𝑠𝑘 , 𝑅𝑒𝑐𝑖 − min(𝐼𝑛𝑠𝑗 , 𝑅𝑒𝑐𝑖 )). Any remaining
receptive acts for group 𝑖 are assumed to be with other members of group 𝑖: 𝑅𝑒𝑐𝑖 −
min(𝐼𝑛𝑠𝑗 , 𝑅𝑒𝑐𝑖 ) − min (𝐼𝑛𝑠𝑘 , 𝑅𝑒𝑐𝑖 − min(𝐼𝑛𝑠𝑗 , 𝑅𝑒𝑐𝑖 )). Receptive acts for group 𝑗are distributed in
the same way. For group 𝑘, the total number of receptive acts they have with any other group is
calculated as the number of remaining insertive acts available from each other group. Numbers of
insertive acts and the mixing probabilities 𝜌𝑅𝑒𝑐,𝑖,𝑗 and 𝜌𝐼𝑛𝑠,𝑖,𝑗 are calculated in the same way as in the
assortative matrix.
The full mixing matrices are given with the KH and PB groups prioritised.
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐾𝐻
𝝆𝑅𝑒𝑐 = ( 𝜌𝑅𝑒𝑐,𝑃𝐵,𝐾𝐻
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐾𝐻

𝜌𝑅𝑒𝑐,𝐾𝐻,𝑃𝐵
𝜌𝑅𝑒𝑐,𝑃𝐵,𝑃𝐵
𝜌𝑅𝑒𝑐,𝐷𝐷,𝑃𝐵

𝜌𝑅𝑒𝑐,𝐾𝐻,𝐷𝐷
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐷𝐷 )
𝜌𝑅𝑒𝑐,𝐷𝐷,𝐷𝐷

Where
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐾𝐻 = (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝐾𝐻,𝑃𝐵 = (min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))⁄𝑅𝑒𝑐𝐾𝐻 ,
𝜌𝑅𝑒𝑐,𝐾𝐻,𝐷𝐷
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐾𝐻
𝜌𝑅𝑒𝑐,𝑃𝐵,𝑃𝐵
𝜌𝑅𝑒𝑐,𝑃𝐵,𝐷𝐷

= (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))⁄𝑅𝑒𝑐𝐾𝐻 ,
= (min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ))⁄𝑅𝑒𝑐𝑃𝐵 ,
= (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝑅𝑒𝑐𝑃𝐵 ,
= (min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝑅𝑒𝑐𝑃𝐵 ,

𝜌𝑅𝑒𝑐,𝐷𝐷,𝐾𝐻 = (𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝑅𝑒𝑐𝐷𝐷 ,
𝜌𝑅𝑒𝑐,𝐷𝐷,𝑃𝐵 = (𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) )))⁄𝑅𝑒𝑐𝐷𝐷 , and
{ 𝜌𝑅𝑒𝑐,𝐷𝐷,𝐷𝐷 = (𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝑅𝑒𝑐𝐷𝐷 .
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐾𝐻
𝝆𝐼𝑛𝑠 = ( 𝜌𝐼𝑛𝑠,𝑃𝐵,𝐾𝐻
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐾𝐻

𝜌𝐼𝑛𝑠,𝐾𝐻,𝑃𝐵
𝜌𝐼𝑛𝑠,𝑃𝐵,𝑃𝐵
𝜌𝐼𝑛𝑠,𝐷𝐷,𝑃𝐵

𝜌𝐼𝑛𝑠,𝐾𝐻,𝐷𝐷
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐷𝐷 )
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐷𝐷

Where
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐾𝐻 = (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝐾𝐻,𝑃𝐵 = (min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝐾𝐻,𝐷𝐷 = (𝐼𝑛𝑠𝐾𝐻 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝐼𝑛𝑠𝐾𝐻 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐾𝐻 = (min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝑃𝐵 = (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝑃𝐵,𝐷𝐷 = (𝐼𝑛𝑠𝑃𝐵 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ) − (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) )))⁄𝐼𝑛𝑠𝑃𝐵 ,
𝜌𝐼𝑛𝑠,𝐷𝐷,𝐾𝐻 = (min (𝐼𝑛𝑠𝐷𝐷 , (𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 ))))⁄𝐼𝑛𝑠𝐷𝐷 ,
𝜌𝐼𝑛𝑠,𝐷𝐷,𝑃𝐵 = (min (𝐼𝑛𝑠𝐷𝐷 , (𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ))))⁄𝐼𝑛𝑠𝐷𝐷 , and
{ 𝜌𝐼𝑛𝑠,𝐷𝐷,𝐷𝐷 = (𝐼𝑛𝑠𝐷𝐷 − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝐾𝐻 − min(𝐼𝑛𝑠𝑃𝐵 , 𝑅𝑒𝑐𝐾𝐻 )) − min(𝐼𝑛𝑠𝐷𝐷 , 𝑅𝑒𝑐𝑃𝐵 − min(𝐼𝑛𝑠𝐾𝐻 , 𝑅𝑒𝑐𝑃𝐵 ) ))⁄𝐼𝑛𝑠𝐷𝐷 .

1.5

Number of sex acts

The total number of receptive acts that group 𝑖 has with group 𝑗 is calculated for each mixing
scenario from the probability that an individual in group 𝑖 who has a receptive act has it with an
individual in group 𝑗 (𝜌𝑅𝑒𝑐,𝑖,𝑗 ) multiplied by the total number of receptive acts that group 𝑖 has
(𝑅𝑒𝑐𝑖 ). Similarly, the number of insertive acts that group 𝑖 has with group 𝑗 is given by 𝜌𝐼𝑛𝑠,𝑖,𝑗 𝐼𝑛𝑠𝑖 .
When sex acts are balanced according to equations (3) and (4), then for all mixing scenarios the
number of receptive acts that group 𝑖 has with group 𝑗 is the same as the number of insertive acts
that group 𝑗has with group 𝑖, meeting the constraints necessary for this type of mixing function
(Busenberg and Castillo-Chavez, 1991).
1.6

Overall mixing probabilities

The overall level of mixing between different groups was calculated by summing the number of
insertive and receptive acts that group 𝑖 have with group 𝑗, and dividing by the total number of sex
acts that group 𝑖 has: (𝜌𝑅𝑒𝑐,𝑖,𝑗 𝑅𝑒𝑐𝑖 + 𝜌𝐼𝑛𝑠,𝑖,𝑗 𝐼𝑛𝑠𝑖 )⁄𝑁𝑖 𝑐𝑖 . This was used to produce a matrix of overall
mixing probabilities.
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Supplementary Tables

Supplementary Table S1. Parameters used in the modelling analysis. The parameter value and range used are given, together with the source for each
estimate.
Parameter
symbol

Description

Mode1
(mean where
different)

Range2

Standard
deviation3

Units

Source

ALL MODELS
𝒙𝑲𝑯

Proportion of KH sex acts
which are insertive

0.1

0.03-0.17

0.02

-

SBS survey 2006

𝒙𝑫𝑫

Proportion of DD sex acts
which are insertive

0.37

0.28-0.46

0.026

-

SBS survey 2006

𝒙𝑷𝑩

Proportion of PB sex acts
which are insertive

0.75

0.50-1.00

0.071

-

SBS survey 2006, wider plausible range used
to account for possible bias in the sample

𝝁𝑲𝑯

Rate at which KH leave
the population

0.05645

0.0282-0.0847

0.0081

Person-1 year-1

IBBA survey 2006

𝝁𝑫𝑫

Rate at which DD leave
the population

0.05745

0.0287-0.0862

0.0082

Person-1 year-1

IBBA survey 2006

𝝁𝑷𝑩

Rate at which PB leave
the population

0.05085

0.0254-0.0763

0.0073

Person-1 year-1

IBBA survey 2006

𝑵𝑲𝑯

Total number of KH

9339

6,226-12,452

889.4

People

NGO estimate

𝑵𝑫𝑫

Total number of DD

16603

2,075-31,130

4150.6

People

Estimate relative to 𝑁𝐾𝐻

𝑵𝑷𝑩

Total number of PB

[calculated in 2,000-120,000
model]
[permitted
range]

People

Calculated from sizes of total MSM
population and of KH and DD groups

𝑵𝑻𝑶𝑻

Total MSM population

[calculated in 8,501-122,600

People

PBS in nearby districts

size

model]

[permitted
range]

𝒄𝑲𝑯

Average number of sex
acts per person per year
for KH

278

114-442

46.9

Person-1 year-1

IBBA survey 2006

𝒄𝑫𝑫

Average number of sex
acts per person per year
for DD

208

104-312

29.7

Person-1 year-1

IBBA survey 2006

𝒄𝑷𝑩

Average number of sex
acts per person per year
for PB

105

2-208

29.4

Person-1 year-1

IBBA survey 2006, lower bound reduced to
allow for possible bias in the sample

INITIAL MODEL
1/𝛼

Duration from HIV
infection to developing
AIDS

7.8 (9.6)

4.2-15

1.54

Years

Lui et al. (1988)

𝜷𝒓𝒆𝒄

Per-act risk of acquiring
HIV through receptive
anal sex

0.00775

0.0015-0.014

0.0018

Per act

Baggaley et al.

Relative risk of acquiring
HIV from insertive vs.
receptive anal sex

0.14

0.03-0.25

Rate at which those in
pre-AIDS stage develop
AIDS

0.63

Duration of acute HIV

0.175

𝜅

(2010)
0.031

-

Jin et al. (2010), Pinkerton et al. (2000),
Vittinghoff et al. (1999)

Fixed value

Person-1 year-1

Hollingsworth et al. (2008)

0.125-0.225

Years

Hollingsworth et al. (2008)

FULL MODEL
𝛼

1/𝛾1

stage
𝛾2

Fixed value

Person-1 year-1

Hollingsworth et al. (2008), Lui et al. (1988)

0.0015-0.014

Per act

Baggaley et al. (2010)

0.14

0.03-0.25

-

Jin et al. (2010), Pinkerton et al. (2000),
Vittinghoff et al. (1999)

Relative infectiousness of
individual with acute HIV
compared with chronic
HIV

11.65

4.5-18.8

-

Boily et al. (2009)

𝜈3

Relative infectiousness of
individual in pre-AIDS
stage compared with
chronic HIV

8.2

4.5-11.9

-

Boily et al. (2009)

𝜋0

Proportion of acts in
which condoms are used
correctly at baseline

12.5

0-25

%

Analysis of data from IBBA survey 2006;
Lowndes et al. (2010)

𝜋1

Proportion of acts in
which condoms are used
correctly in 2006

87.7

76.7-98.7

%

IBBA surveys 2006 & 2009

Δc

Absolute increase in
condom use (C) prior to
2006

7.6

6.7-8.6

Year-1

Analysis of data from IBBA survey 2006;
Lowndes et al. (2010)

Rate of progression from
chronic HIV to pre-AIDS
stage

0.165

2
𝛽𝑟𝑒𝑐

Per-act risk of acquiring
HIV through receptive
anal sex with a partner
with chronic HIV

0.00775

𝜅

Relative risk of acquiring
HIV from insertive vs.
receptive anal sex

𝜈1

𝑒𝐶

Efficacy of condoms
against HIV

0.84

0.74-0.94

Per act

Weller and Davis-Beaty (2002), allowing for
7.8% condom breakage reported in the IBBA
survey 2009

𝑝̃

Coverage of PrEP –
proportion of MSM using
PrEP

0.6

0.3, 0.6 or 0.9

-

Scenarios explored

𝑓𝑃

Effectiveness (efficacy x
adherence) of PrEP
against HIV

0.42

0.42 or 0.92

Per act

Grant et al. (2011; 2010)

𝑇𝐻𝐼𝑉

Year in which HIV
introduced into the MSM
population

1986

1981-1990

Calendar year

Simoes et al. (1993)

𝜎𝐾𝐻

Initial HIV prevalence in
KH

2

0-4

%

Same range as for female sex workers (Arora
et al., 2004)

𝜎𝐷𝐷

Initial HIV prevalence in
DD

2

0-4

%

Same range as for female sex workers
(Arora et al., 2004)

𝜎𝑃𝐵

Initial HIV prevalence in
PB

2

0-4

%

Same range as for female sex workers (Arora
et al., 2004)

𝑯𝑰𝑽𝑲𝑯,𝟐𝟎𝟎𝟔 HIV prevalence among KH
in 2006

-

16.2-29.2

%

IBBA survey 2006

𝑯𝑰𝑽𝑫𝑫,𝟐𝟎𝟎𝟔 HIV prevalence among
DD in 2006

-

5.6-20.0

%

IBBA survey 2006

𝑯𝑰𝑽𝑷𝑩,𝟐𝟎𝟎𝟔 HIV prevalence among PB
in 2006

-

4.7-20.6

%

IBBA survey 2006

𝑯𝑰𝑽𝑲𝑯,𝟐𝟎𝟎𝟗 HIV prevalence among KH
in 2009

-

16.2-28.8

%

IBBA survey 2009

HIV prevalence fitting ranges:

𝑯𝑰𝑽𝑫𝑫,𝟐𝟎𝟎𝟗 HIV prevalence among
DD in 2009

-

6.8-17.4

%

IBBA survey 2009

𝑯𝑰𝑽𝑷𝑩,𝟐𝟎𝟎𝟗 HIV prevalence among PB
in 2009

-

4.4-21.8

%

IBBA survey 2009

1

Value specified as mode for triangular distribution and mean for normal distribution (numbers given in brackets were used for the mean in the normal distribution)

2

Range specified for the uniform and triangular distributions

3

Standard deviation specified for the normal distribution

3

Supplementary figures

Supplementary Figure S1. Numerical analysis of endemic equilibrium. (a) HIV prevalence in DD
with different DD initial conditions for 𝑅0 = 1.18, setting plausible mixing; (b) HIV prevalence in DD
with different DD initial conditions for 𝑅0 = 0.77, setting plausible mixing. The same qualitative
patterns (a single endemic equilibrium for 𝑅0 >1, disease-free equilibrium for 𝑅0 <1) were seen for all
groups for all of the mixing matrices, for all parameter combinations and initial conditions
investigated.
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Supplementary Figure S2. 𝑄 (measure of overall assortativity of mixing) for the different
disassortative mixing scenarios. For each disassortative scenario, 𝑄 is plotted against the
proportionate mixing scenario. The three different versions of disassortative mixing give priority to
minimising within-group mixing for (a) KH and PB, (b) PB and DD, and (c) KH and DD. The diagonal
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Supplementary Figure S3. Relationship between 𝑅0 , 𝑄 and equilibrium HIV prevalence for each
mixing scenario. The best-fit linear regression line and R2 values are added for the relationships
between 𝑅0 and 𝑄, and equilibrium prevalence and 𝑄. On the plots of prevalence against 𝑅0 , the
relationship between 𝑅0 and 100*(1-1/𝑅0 ) is shown by the black line, and the R2 value for the
relationship between prevalence and 1/𝑅0 is shown and marked with an asterisk. The different
mixing scenarios shown are: (a) maximum assortative; (b) setting plausible; (c) proportionate; (d)
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Supplementary Figure S4. Posterior parameter distributions for selected parameters. Posterior
parameter distributions are shown relative to their prior distribution for each of the four mixing
scenarios, for the four parameters for which the posteriors varied by more than 20% between
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