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Iij =
∑
ai,aj

p(ai, aj) log
p(ai,aj)

p(ai)p(aj)
⇒ Iij −

Ii•Ij•
I••

• Fast

• Phylogentic correction included

• Cannot resolve indirect dependencies

• Bad prediction quality
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Bayesian Networks4

P (D) =

Compute by generalized KMT︷ ︸︸ ︷∑
π

P (D|π)︸ ︷︷ ︸
Assume Bayesian Tree

P (π)︸︷︷︸
Decomposable Prior

• Computational complexity: Compuation of a determinant

• Medium Prediction Quality

Gaussian DCA (publication in prep.)

• Amino acid frequencies and connected correlations are
recast as expectation values of binary variables

• Sequence reweighting

• The parameters of a multi-variate Gaussian are estimated,
treating expectation variables of the binary variables as
expectation values of real-valued variables

• A full Bayesian with a normal-inverse-Wishart prior
is employed

• Fast

• Good prediction quality
plmDCA2

• Based on inference of a Potts Model:

P (~ak) = 1
Z

(
exp(

N∑
i

h(aki ) +
N,N∑
i<j

Jij(a
k
i , a

k
j )

)

• To infer the parameters,
a pseudo-likelihood maximization is employed

argmin
hξ,Jξ,i

(
− 1
M

M∑
k

log
[
P (akξ |{ai 6=ξ})

])
• To avoid overfitting a regularizer (l2 norm) is used when

minimizing the objective function

R(~h, ~J) = λh
∑
k

h2k + λJ
∑
ij

J2
ij

• Best prediction quality of the tested methods

• Slowest of tested methods

Hopfield-Potts6

• The couplings of the Potts-Model become a combination
of patterns ξ

Jij(ai, aj) =
p∑
µ
ξµiaξ

µ
jb

• Inference is done using a maximum-likelihood approach

• The patterns obtained are the eigenvectors of a modified
version of the correlation matrix

• Patterns can be attractive (real-valued) or
repulsive (imaginary)

• Computational complexity: eigenanalysis

• Prediction quality is good

PSICOV3

• Computes Partial Correlation Coefficients θij

• Inversion of the connected correlation matrix Cij(ai, bj)
necessary

• Due to rank deficiency, Sparse Inverse
Covariance Estimation is employed

• Graphical Lasso Method

∑
ij

Cijθij − log(det θ)︸ ︷︷ ︸
Negative log-likelihood in Gaussian Model

+

Regularizer︷ ︸︸ ︷
ρ
∑
ij

|θij|

• Relatively slow

• Very good prediction quality (PPV = 1 for the
first predicted pair in the tested set)

• Some problems with convergence
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