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Fuego self-play results
Projected scaling model

F ig. 1. Actual and projected Fuego scaling derived from self-play experiments

The decay in the value of each doubling can be accurately modeled as an
exponential decay process. Let

D = log2(t)

denote the number of doublings at time t. The ELO gain G for each doubling
can bemodeled with an exponential decay function:

G(D) = abD

with parameters a and b. The total ELO E for D doublings is then:

E(D) = abD dD

=
abD

ln(b)
+ c

= ABD +C

which gives a parametric equation in A,B , and C. Solving this equation using
the non-linear optimization tools in the R statistical package we arrive at the
followingmodel for how Fuego scales with playing time:

E(t) =−4223.6×0.832log2t +4154.7

Figure1 shows that this curve is indeed a good fit for our empirical data. Inter-
estingly, this curvealso suggestsan upper bound on Fuego’s total performance


