


Supplement B
Compartment model parameterization
In this section, we describe the procedure used to define the disease-stage specific transmission, mortality, and testing parameters introduced in the methods section of the main text.  To inform our parameter definitions, we used measured data from ATLAS from the years 2017-2019 (for the simulations presented in the main text) and the PATH outputs from the baseline PATH simulation (for the PATH validation detailed in supplement C). In both instances, we used the full-population level transmission rate  defined as:

averaged over the time-period. For the studies in the main text, this information, along with data regarding percentages of the population in care, aware, ART, and VLS, came from surveillance data provided by the ATLAS database [1]. We assume that, for any overall transmission level, the  are related by constant multiplicative factors . These factors were derived from [2] and reported in Table 1b in the main text.
 We then calculated the individual  as:

 were available from our measured data and outputs (for the PATH validation) [1], [2]. 
, referring to the probabilities of being in the acute, chronic unaware, and AIDS unaware states, respectively, were obtained by first considering the probability that an individual is unaware of their HIV status , available from measurement and/or simulation:

 and  were then determined through calibration. Accordingly:

and 



Mortality rates were obtained analogously, with 

and the relevant data coming from either ATLAS (for the studies shown in the main text) or PATH model outputs (for the validation against PATH in supplement C). This approach yielded:

The  also came from [2] and are reported in Table 1c in the main text.
Testing rates (shown in Table 1a in the main text) were approximated with the following procedure.
First, using surveillance data, we define the following quantity:

Intuitively, this gives us the rate at which undiagnosed PWH receive a diagnosis. Note that, as it does not account for test sensitivity, it is distinct from the detection rate introduced in the methods section of the main text. However, it is the same quantity plotted in the bottom-center panel of Figure 3 in the main text.
Next, assume that undiagnosed PWH with chronic infection test at some unknown rate , and further, that undiagnosed PWH with acute infection and late-stage infection (AIDS) test at  and  times the rate of undiagnosed PWH with chronic infection, respectively.Then .

Let  refer to the probability of being an undiagnosed PWH. Then the probability of having undiagnosed acute and undiagnosed late-stage infection (AIDS) are respectively denoted as:

The probability of an undiagnosed PWH having a chronic-stage infection is then given by:

Finally, we must also account for test sensitivity, assumed to vary by stage: . 




The overall testing rate among undiagnosed PWH is then given by:

which, from our assumptions, reduces to:

Denote stage-specific test sensitivities as . If we assume that every positive test among an undiagnosed PWH leads to a diagnosis, then we have, approximately:

implying:

We may then recover  as:

For our studies in the main text, we assumed that  (see [3]),  to obtain our testing rates. 
For the PATH validation study (shown in supplement C), since we tracked the number of tests performed in the PATH simulation, we defined  as the base testing rates in PATH for undiagnosed PWH, with .
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