Numerical improvements and workarounds

* Only solve timepoints where
there is data for speed up
e Must also solve the “zero”

timepoint to correspond to the
initial conditions

e 5 year offset to compare
simulation “steady state” to data

* Solver errors mitigated by
and

odeintChiv, YO, times, args=*params,
mxstep=100, rtol=0.1)
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lsoda-- warning..internal t (=rl) and h (=r2)
are such that in the machine, t + h = t on the

next step (h = step size). solver will continue
anyway

.../scipy/integrate/_odepack_py.py:248:
ODEintWarning: Excess work done on this call
(perhaps wrong Dfun type). Run with full_output
= 1 to get quantitative information.
warnings.warn(warning_msg, ODEintWarning)
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ABC-SMC fit is off by 10%. Parameters are unimodal
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Pairs plot shows no strong collinearity or multiplicative (banana-shape) relationships

N vs Tmax is the strongest
uncorrelated pairs plot

More correlated than p; |-
others, but makes sense
that they would be p, -




r-hat is close to 1, but from varying weights rather than initial conditions between
chains
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Parameter range quantiles [3%, 97%] changes with calibration (rounded to 2
significant digits)
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Fixed parameters to non-oscillatory regions:
(N=1400, u=0.2, r=0.1, k;=1) but £CD4 crashes to O
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Fixed T, hyperprior to value used in Perelson 1993 paper:
(N=1400, T,,,=1500, u;=0.2, r=0.1, k;=1) no improvement
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Reduced N below 502 bifurcation:
(N=400, T,,.=1500, u;=0.2, r=0.1, k;=1) less disjoint
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Used exact values from the Perelson 1993 paper:
(N=774, T_.,=1500, u;=0.02, r=0.03, k,;=2.4e-5) W, is better
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Fixed k, to value in Perelson 1993 paper:

(N=774, T..,,=1500, u;=0.02, r=0.03, k,=2.4e-5, k2=3e-3) W, is worse

501 s mu_b mu_V

40 A mean=0.5 mean=26 mean=0.79

201 . 94% HDI 94% H 94% HDI
10 . . . : : : - 0.12 1.7 10 54 0.72 0.87
10 20 30 40 50

mu_b

e p—

0.25 050 0.75 100 125 150 175 0.725 0.750 0.775 0.800 0.825 0.850

086
0.84
0.82 1
> 0.80 1
=}
€ 0781
0.76

0.74 {

025 050 075 100 125 150 175 10 20 30 40 50 Hv
s mu_b
Before 1.5,30.3 .03,.72 .35,7.3
-100, -0.01) Stages: 9 After .13,1.7 10,54 .71,0.9

odeint(Chiv, YO, times, args=*params,




Varied N:
(Thax=1500, p;=0.02, r=0.03, k;=2.4e-5, k2=3e-3) 2CD4 no longer O
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Fixed p, to the value in the Perelson 1993 paper:
(The=1500, u=0.02, p,=0.24, r=0.03, k,;=2.4e-5, k2=3e-3) solver crashes

File ”.../scipy/stats/_multivariate.py", 1ine 172, in __init__
raise np.linalg.LinAlgError(msg)

numpy.linalg.LinAlgError: When “allow_singular is False , the input
matrix must be symmetric positive definite.

NB: Couldn’t fix this with a “try” “except” clause, so I've reported the
issue upstream as a possible problem with the sampler kernel:
https://github.com/pymc-devs/pymc/issues/6786

Stages: 7 (then crashes)


https://github.com/pymc-devs/pymc/issues/6786

Fixed p, to the value in the Perelson 1993 paper:

(Te=1500, p=0.02, m,=0.24, r=0.03, k,=2.4e-5, k2=3e-3) about the same
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