
Additional file 6 — Usefulness of gene-specific Gamma shape
parameters

Here we show the results of repeating our experiments on the OrthoMaM data set with gene-specific
Gamma shape parameters in the estimation of the distance matrices ∆1,∆2, . . . ,∆m (namely, for ∆k

we use the shape parameter estimated by PhyML when inferring T̂k). Note that doing so has a positive
effect on the accuracy of medium-level methods at estimating both branch lengths (Fig. 4 bis) and gene
rates (Fig. 5 bis). In general such gene-specific Gamma shape parameters will not be available to users
of medium-level approaches, as they cannot be inferred from pairwise sequence comparisons only. This
is why our experiments set these parameters to a fixed value.

●

●
● ●●
●

●●
●

●

●

●

●

● ●

●

●

●

●
● ●

●
●

● ●

●

●
●

●

●

●

●

● ●

●●

●●
●

●
●
●

●

●●

●
●
●

●

●●
● ●● ●

●

●

●

●●
●●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

−0
.0

5
0.

00
0.

05

ordertree2(treeML, treeML)

or
de

rtr
ee

2(
tre

eM
L,

 tr
ee

SD
M

st
ar

co
rre

ct
ed

Fa
st

M
Ea

dd
) −

 o
rd

er
tre

e2
(tr

ee
M

L,
 

   
 tr

ee
M

L)

SDMú add
3%

● ●
●

●●

●

●●
●

●

●

●

●

●

●

●

●

●

●●
● ●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●●
●

●
●
● ●●●

●

●

●

●

●
●

●

●

●

●

●●

●●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

−0
.0

5
0.

00
0.

05

ordertree2(treeML, treeML)

or
de

rtr
ee

2(
tre

eM
L,

 tr
ee

SD
M

st
ar

co
rre

ct
ed

Fa
st

M
E)

 −
 o

rd
er

tre
e2

(tr
ee

M
L,

 
   

 tr
ee

M
L)

SDMú

2.4%

●

●

● ●●
●

●●● ●● ●

●

● ● ●

●

●

●
●

●

●

●● ●

●

●
●

● ●

●

●

●
●

●

●

●
●
●

●

●
●

●

●●

●
●
●

●

●●●
●

●

●
●●●●● ●●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

−0
.0

5
0.

00
0.

05

ordertree2(treeML, treeML)

or
de

rtr
ee

2(
tre

eM
L,

 tr
ee

R
BL

Ea
dd

) −
 o

rd
er

tre
e2

(tr
ee

M
L,

 tr
ee

M
L) ERaBLE add

5.7%

●
●

●
●●

●
●●● ●● ●

●

●

●

●

●
●

●● ●
●

●
●

●

●

●
●

●

●

●

●

●

●

●
●

●●●
●

●
●

●

●
● ●●

●

●
●

●

● ●●
●

●●●●● ●● ●
●

●

●

●●

●

●

●

●

●

●

●

●

●

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

−0
.0

5
0.

00
0.

05

ordertree2(treeML, treeML)

or
de

rtr
ee

2(
tre

eM
L,

 tr
ee

R
BL

E)
 −

 o
rd

er
tre

e2
(tr

ee
M

L,
 tr

ee
M

L) ERaBLE
4.8%

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

−0
.0

5
0.

00
0.

05

ordertree2(treeML, treeML)

or
de

rtr
ee

2(
tre

eM
L,

 tr
ee

D
is

tR
ad

d)
 −

 o
rd

er
tre

e2
(tr

ee
M

L,
 tr

ee
M

L) DistR add
33%

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

−0
.0

5
0.

00
0.

05

ordertree2(treeML, treeML)

or
de

rtr
ee

2(
tre

eM
L,

 tr
ee

D
is

tR
) −

 o
rd

er
tre

e2
(tr

ee
M

L,
 tr

ee
M

L) DistR
46%

●

●● ●

●

●

●●● ●● ●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●●

●
● ●

●●

●

●

●

●

●
●

●
●●

●

●●●●●
●

●
●● ●

●

●

●
● ●

●

●

●

●

●

●

●

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

−0
.0

5
0.

00
0.

05

ordertree2(treeML, treeML)

or
de

rtr
ee

2(
tre

eM
L,

 tr
ee

R
BL

Es
up

er
m

at
rix

) −
 o

rd
er

tre
e2

(tr
ee

M
L,

 
   

 tr
ee

M
L)

Concat+Dist
7.5%

Figure 4 bis – Accuracy of branch length estimates in the OrthoMaM data set. Same as Fig. 4
in the main text, but here the Gamma shape parameter used for the estimation of ∆k is set to the value
estimated by PhyML when inferring T̂k. (Whereas in Fig. 4 the Gamma shape parameter is set to 0.5.)
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%var =  66  % ; %varn =  69  % ; pssin =  0.45
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%var =  68  % ; %varn =  71  % ; pssin =  0.46
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Figure 5 bis – Estimation accuracy for gene rates in the OrthoMaM data set. Same as Fig. 5
in the main text, but here the Gamma shape parameter used for the estimation of ∆k is set to the value
estimated by PhyML when inferring T̂k. (Whereas in Fig. 5 the Gamma shape parameter is set to 0.5.)
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