
Summary Both MEM and CG try to construct compact descriptions of 
high-dimensional neural activity through “effective” interactions.

          MEM+CG (2)
Order-of-operations test

pMEM→CG preserves scale-invariant structure; vanilla 
CG→pMEM breaks it; pMEM-guided CG restores agreement.

     CG inspires MEM (1) 
locality-based training algorithm for CG

     MEM inspires CG (3)
             heuristic connectome CG

          MEM+CG (4)
FIM-driven order parameter                             

identification across CG

Guiding picture: MEM is harder than CG: 
MEM must explicitly learn a full heterogeneous effective 
interaction among all units, whereas CG only needs to identify 
local neighborhoods and cluster units so that the global pattern 
of effective interactions is preserved across scales. 

Empirically, MEM performance improves markedly when we 
add meaningful features, whereas CG is comparatively 
insensitive to the exact feature choice.

MEM: Maximum Entropy Model
pMEM: pairwise Maximum Entropy Model
CG: Renormalization group based 
Coarse-Graining
FIM: Fisher Information Matrix
EB: Ellipsoid Body

Mouse V1 activity: MEM surrogates vs CG scaling

t-SNE + kNN 
→ O(N²) to O(N) 
for MEM training

Drosophila EB connectome: CG 
clustering in MEM-inspired 
biophysical feature spaces reveals 
scale-invariant network measures

FIM eigen-directions 
stable across CG → 
relevant directions


