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Nested dynamic organizations
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Organizations: polynomials and wiring diagrams

Let A, B, C , D, E , F , G be sets, and consider the polynomials

p = CDyAB

q = EFyC

r = FGyA

p ⊗ q = CDEFyABC
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Polynomials form a category where a morphism p ⊗ q → r
consists of functions

CDEF → FG

(CDEF )A → ABC p
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Dynamics: polynomial coalgebras

A p-coalgebra is a set S of “states” with a function S → p(S)

For p(S) = CD × SAB, each state is assigned an element of
CD and a function AB → S which updates the state

[p ⊗ q, r ] is the polynomial HomPoly(p ⊗ q, r) × yACDEF

A [p ⊗ q, r ]-coalgebra consists of, for each state s ∈ S, a
“wiring” p ⊗ q → r and a “rewiring” function ACDEF → S
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Nesting: operad structure

An operad S consists of sets Sn of n-ary operations for all
n ∈ N with compatible unit and composition operations

1 η−→ S1, Sn × Sm1 × · · · × Smn
µ−→ Sm1+···+mn

A dynamic operad on p is an operad S along with coalgebras
Sn → [p⊗n, p](Sn)

for all n, such that η and µ respect wirings and rewirings
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A dynamic weighted prediction market

Let ∆+
X be the set of nowhere-zero probability distributions on

a finite set X
Let p = ∆+

Xy
X , where p⊗n = (∆+

X )nyXn p
X ∆+

X

Let Sn = ∆+
n , for n the set with n elements (players), with an

operad structure given by convex combination
The wiring of a state σ = (σ1, ..., σn) ∈ Sn sends τ1, ..., τn to
σ1τ1 + · · · + σnτn and x to (x , ..., x)
The rewiring (∆+

X )n × X → ∆+
n sends τ1, ..., τn, x to σ′ where

σ′
i = σiτ
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