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Abstract: Evaluating the reliability of estimated phylogenetic trees is of critical importance in the field of
molecular phylogenetics. The bootstrap method is a well known computational approach to assessing phy-
logenetic trees, and more generally for assessing the reliability of statistical models. However, it is known to
be biased under certain circumstances, calling into question the accuracy of the method. Therefore, several
advanced bootstrap methods have been developed to achieve higher accuracy, one of which is the speedy
double bootstrap approach (sDBP-method). In the phylogenetic tree selection problem, it has been shown
that the sDBP-method has comparable accuracy to the double bootstrap approach and is much more com-
putationally efficient. In this study, we thus develop an R package named SDBP, which is an implementation
of our sDBP-method on a statistical software R to assesse the reliability of phylogenetic trees. And in this
paper we briefly introduce the mathematical theory of the sDBP-method and its algorithm for assessing the
reliability of phylogenetic trees. Then, we describe the basic usage of our package.
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4 1% sDBP LD R OF I CoOT LT Y XA
ZRONyS—UICFEE LT, Ry —TU41IFXSDBP T
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dbpk, mam20 TH>5. ZOHTINLDOAT =7 bD
ENFIZHOWTHIT 5. £/, /Xy — SDBP i1 3
FEOMEEAZHHE TX % : sDBP (speedy double boot-
strap probability), DBP (double bootstrap probability),
BP (bootstrap probability).
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F9T RZELEL, R console 2~ KT A NZRD =
~ U REANL TRy —Y SDBP & r— 75 @
> library("SDBP")# load our package

DEZ, T —X mamlb.mt & FiAiAte.

# read scaleboot for reading .mt files

> library(scaleboot)

> dat<-read.mt (mam15.mt)

> dim(dat)# dat matrix demation

[1] 3414 15

# R HeM D sDBP &3 T 21U Foa~vy RE AT 5.
IO 1470 A~y REFT, sDBP ORANETT 2.

> result <- sdbp.default(dat)

> result
UTFOHNTIE, &K
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Call:

sdbp.default(dat = dat)

Speedy double bootstrap probabilities:

t1 t3 t2 t5 t6 t7

0.5828 0.3905 0.2237 0.1191 0.1109 0.0681 ...

2= K sdbp.default 13 H1 # X O H, k= 2,---,15
DOHEREEFHET DD a~vr RThDH. EHEFROERET
7 —ZEET 5T

> summary (result)

A, HE

Call:

speedy.default(dat = dat)

stdErr p.value
t1 0.0049 0.5717
t3 0.0049 0.3928

attr(,"class")

[1] "summary.sdbp"

DEIITEBND. b L, FED 1 OORGH, F2IXRHRE
2 OWMEFMEZFHET HI21E, 2~ K sdbpk(dat,2) 5. =
D3 R He OfeZME sDBP #3579 2.
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TORHEEAITZENZEN {1,2,3,4,5,6,7} & {1,2,3,5,7} T
otz AREOF—& T sDBP OfFiE#E41E DBP 05 fEE
BE0DLRE V. £, REE T IXERSC (8], [9], [10] DR
DT —H TIEHRREERFR/ E RO TWDR, ORI
st % & O FE RS RIT sDBP=0.084>0.05 & DBP=0.056>
0.05 TH Y, ZOEWFRIRFEREFIEL TR,

5. #Eim

HEHFHE B LW FE N sDBP 713 Y X A& HHICME 2
DEONTT DD, BAAIENRLTVR Oy r—UERFFEL
7. 7Ny — SDBP 3R # OEEMRHT O M O~ —F 4
UT 42055 LFHLAITEZLTOD.

FIA

o7 u T AE, GNU —ARMATHO b & Thifish
T, E# CRAN O7A— A~3— http://cran.r.-project.org/ >
LHFTrm— LI LNTED.
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Table 1 Comparison of four different p-values from analyses of

fifteen mammalian trees

#ep ¢ Al BPY DBP{  sDBP{ AU Faeon
1 -2.7 0.579 0.607 0.576 0.789 (((1(23))4)56)
2 2.7 0.312 0.458 0.401 0.516 ((1((23)4))56)
3 7.4 0.036 0.167 0.235 0.114 (((14)(23))56)
4 17.6 0.013 0.041 0.116 0.075 ((1(23))(45)6)
5 18.9 0.035 0.082 0.110 0.128 (1((23)(45))6)
6 20.1 0.005 0.031 0.069 0.029 (1(((23)4)5)6)
7 20.6 0.017 0.056 0.084 0.101 ((1(45))(23)6)
8 22.2 0.001 0.007 0.042 0.009 ((15)((23)4)6)
9 25.4  0.000 0.002 0.022 0.000 (((1(23))5)46)
10 26.3 0.003 0.011 0.023 0.028 (((15)4)(23)6)
11 28.9 0.000 0.003 0.013 0.003 (((14)5)(23)6)
12 31.6 0.000 0.001 0.004 0.001 (((15)(23))46)
13 31.7  0.000 0.002 0.005 0.001 (1(((23)5)4)6)
14 34.7  0.000 0.003 0.001 0.005 ((14)((23)5)6)
15 36.2 0.000 0.001 0.000 0.002 ((1((23)5))46)

G ORBMIL Al = maxjyl; — 1 OPSVIETEABRE.

b 2 b5y %, 10000 OB 7= (Shimodaira (2002) 7 531).

€ FTN-T—bANT v TR, 2500 THEOEL I&h/z (B1 =5 xX1000, B2 = 5 X 1000).

d Zp—F (¥ T AT~ A} T TR, 10000 EORMNLHESAE (B1 = 10000).

€ YANF A —NT— A LT v 7HEF, 100000 HOERNGFHT S (AU BE; Shimodaira
(2002) 7BHIM).

Ffios~L: 1=tk 2=799y,3=17,4=09% 5=<UR, 6=AKyHPA
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