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Multiple Local Alignment — Motif-finding

Finding Best Alignment (v*)
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EM Algorithms and its
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Monte Carlo EM Algorithm

Initialize: A and Evaluate @©, QO
t 0, Q= OO
repeat: t — t+ 1
fori — 1toN // Simulation
compute conditional prob. distribution (p) and its cdf (U)
draw sample: a; ~ U(a; |S,;, @D)
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Update @0, QO
if Q(t) = Qmax
Opax — 00, A* — A0, @% — OO
output: optimal alignment (4*) and motif model (©*)
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Algorithm Comparison

Tk Algorithms woo A Precision? Recall™ F-scorel
CRP MCEMDA 22 18 I8/18 18/23
BioPros 22 9 9/9 9/23 0.563
MEME 24 13 12/13 12/23 0.667
FNR MCEMDA 4 67 64/67 64/67
BioPros 4 67 39/67 39/67 0.575
MEME 20 3 43/43 43/67 0.782
LLexA MCEMDA 20 24 2424 24/24
BioPros 20 24 15/24 15/24 0.625
MEME 21 24 23724 23/24 (.958
ERE MCEMDA 15 25 22725 22/25 0.880
BioPros 13 16 14/16 14/25 0.683
MEME 15 17 15/17 15/25 0.714
E2F MCEMDA 13 25 22/25 22127
BioPros 21 [1/21] 11/27 0.564
MEME 13 23 19/23 19/27 0.760




Summary

EM MCEM
Dependent yes no
on initializing
Local yes Not always
optimum
Convergence | Quick (most Slow
of times) (specified)
Iteration E-step and S-step and
M-step U-step




