





NMF Algorithm: Berry et al. 2004

GRADIENT DESCENT-CONSTRAINED LEAST SQUARES

W = abs(randn(m,k)); (scale cols of W to unit norm)
H = zeros(k,n);
for i =1 : maxiter
cLs forj=1: #docs, solve
ming,; [[A; — WH,||3 + A[H; |3
st H, >0

co W =W .*(AHY) ./ (WHH! + 107?); (scale cols of W)
end
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W = abs(randn(m,k)); (scale cols of W to unit norm)
H = zeros(k,n);
fori =1 : maxiter

cs for j=1: #docs, solve

miny,, [|As; — WH (13 + A[H. ;13
st. H,;>0
solve for H: (W/W + X 1) H=W'A; (small matrix solve)

eco W =W .* (AH'") ./ (WHH' + 107?); (scale cols of W)

end

(objective function tails off after 15-30 iterations)



Berry et al. 2004 Summary

fast: less work per iteration than most other NMF algorithms
fast: small # of iterations until convergence
sparsity parameter for H

O elements in W are locked
no sparsity parameter for W

ad hoc nonnegativity: negative elements in H are set to 0,
could run Isgnonneg Or snnis instead

No convergence theory





