
0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

RankProp(SCOP+SPROT) σ=adaptive

P
S

I−
B

LA
S

T
(S

C
O

P
+

S
P

R
O

T
)

0 0.2 0.4 0.6 0.8 1
0

0.2

0.4

0.6

0.8

1

RankProp(SCOP+SPROT) σ=adaptive

R
an

kP
ro

p(
S

C
O

P
+

S
P

R
O

T
) σ

=
10

0

0 0.2 0.4 0.6 0.8 1
0

500

1000

1500

2000

2500

3000

3500

Fraction of TPs with 1 FP

N
um

be
r 

of
 q

ue
rie

s

BLAST
PSI−BLAST(SCOP)
PSI−BLAST(SCOP+SPROT)
RankProp(SCOP+SPROT) σ=100
RankProp(SCOP+SPROT) σ=adaptive

0 0.2 0.4 0.6 0.8 1
0

500

1000

1500

2000

2500

Fraction of TPs with 1 FP

N
um

be
r 

of
 q

ue
rie

s

BLAST
PSI−BLAST(SCOP)
PSI−BLAST(SCOP+SPROT)
RankProp(SCOP+SPROT) σ=adaptive

Figure 22: The RankProp algorithm can use an adaptive sigma parameter to
perform better. Bearing in mind the analysis from the previous figure, we modify the
RankProp algorithm to adapt the σ depending on the query. In a first test, we optimized
by hand the ROC1 score on the training set, leading to the rule σ=10, if n < 250, σ = 100,
if 250 ≤ n ≤ 300 and σ = 1000 otherwise, where n is the number of E-value hits less
than 0.01. The resulting method outperforms a fixed σ (σ = 100 shown, top right) and
PSI-BLAST(SCOP+SPROT) (shown top left) measuring the ROC1 score. Red crosses in
the top right plot show query points in the Immunoglobins superfamily. The bottom left
and right plots show comparitive error rates with other methods with (left) and without
(right) the Immunoglobinfamily included in the test set. The figure on the following page
shows the same plots, but using the ROC50 error measure. A more thorough analysis of
the role of σ, and how it should adapt will be the subject of future research.
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