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Abstract: Monstrous moonshine expresses distinguished modular functions in terms of the repre-
sentation theory of the Monster. The celebrated observations that

(∗)1 = 1, 196884 = 196883 + 1, 21493760 = 1 + 196883 + 21296876, . . .

illustrate the case of J(z) = j(z) − 744, where the coefficients are sums of the dimensions of the
194 irreducible representations of the Monster. Such formulas are dictated by the structure of the
graded monstrous moonshine modules. Here we use the modularity of the moonshine modules to
address the open problem of obtaining exact formulas for the multiplicities of the irreducible compo-
nents of the moonshine modules. These formulas imply that such multiplicities are asymptotically
proportional to dimensions.
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