
native Graphs.jl graphs

Graphs.jl · SimpleWeightedGraphs.jl
G <: AbstractGraph

or plain constraint sequences k, s, k→, k←, k↔, …

Models
M = Model(G) <: AbstractMaxEntropyModel

binary weighted

undirected UBCM UECM · CReM
directed DBCM DECM · DCReM

directed, reciprocal RBCM CRWCM
bipartite BiCM —

Parameter estimation
solve_model!(M)

reduced parameter space (distinct constraints)

NLsolve.jl
Anderson-accelerated fixed point

Optimization.jl
BFGS · L-BFGS · Newton

Sampling
rand(M[, n])

randomized Graphs.jl graphs,
threaded & reproducible

Ensemble analytics
Ĝ(M), Ŵ(M), σˣ(M), σʷ(M), X(M):

degrees / strengths (incl. reciprocal), ANND,
reciprocity r, rw, exact motif & flux spectra;

σX(M, X): delta method for any metric X

(dyadic covariances included)

Significance testing
z-scores: analytical & sampled

(motif_zscores, flux_zscores);
project(M): statistically validated

bipartite projection

Distributions.jl
Exponential · Geometric (weights)

PoissonBinomial (projection)

ForwardDiff.jl · ReverseDiff.jl · Zygote.jl
automatic differentiation of
user-defined metrics for σX

MultipleTesting.jl
Benjamini–Hochberg

false-discovery-rate control


