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Abstract: YBYRA is a general and useful application to evaluate the sensitivity of tree topol-
ogy to different tree search strategies, optimality criteria, alignment methods, transformation
cost schemes, or any other variable that may affect hypothesis choice. It provides tools for
automatic generation of sensitivity plots (“Navajo rugs”) and tree distance matrices based on
shared splits/ clades. It also renders a framework to facilitate the search for potential rogue
taxa based on how much they influentiate average matching split distances.
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In phylogenetic systematics, authors make use sensitivity analysis to address how much hy-
pothesis choice may be affected by variables such as different tree search strategies, optimal-
ity criteria, alignment methods, and transformation cost schemes (e.g., Higdon et al. 2007;
Miller et al. 2010 ; Payne 2014). There is some debate in the literature regarding the scientific
and heuristic value of sensitivity analysis (Grant & Kluge 2005; Giribet & Wheeler 2007).
However, the instrumental value of sensitivity analysis as means to describe and compare dif-
ferent methodological approaches in systematics is indisputable.

The program “YBYRA” was written to facilitate comparison of tree topologies ob-
tained using different methods and parameters. Although there are already programs dedicated
to sensitivity analysis in systematics (such as “Cladescan”, Sanders 2010), the reader may find

YBYRA useful due to its velocity and resourcefulness.

Program description

YBYRA is written in Python; hence, it is a cross-platform application (e.g., Windows, MAC
or Linux) and does not require compilation. Although it can be executed as an stand-alone ap-
plication, YBYRA optionally makes use of free, easy to install Python modules to root trees
and print sensitivity plots (“Navajo rugs”). The program, detailed configuration instructions,

sample input files, and tutorial exercises using most of the available options can be down-
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loaded for free at http://go0.gl/9C5kq. This provisional URL will soon be replaced by a per-
manent URL where YBYRA will be distributed for free under the GNU General Public Li-
cence.

The input to YBYRA consists of (1) one or more tree files, (2) one configuration file,
and (3) optional command line arguments. The program accepts rooted or unrooted dichoto-
mous trees, as well as trees with different roots and/ or terminals. Operationally, lists of clades
or splits are obtained from the provided trees. Those lists are compared to each other and the
results are given in a variety of ways, including sensitivity plots (“Navajo rugs”), spreadsheets

and annotated trees with branch lengths representing the frequency of a particular clade or

split (see Fig. Al).
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Figure A1: Simple implementation of sensitivity analysis in YBYRA. Input consists of a configuration file and
one or more files containing trees in Newick notation. YBYRA will check for errors in the trees and make a safe
copy of them into a new file. According to user options, clades or splits will be stored in the form of lists that
will be used for the sensitivity analysis. The main output consists of a labeled tree in Newick notation and sensi-
tivity plots in SVG format. Image files will be given names according to node numbers to facilitate editing.

Configuration /

YBYRA was written to allow sensitivity analysis in large data sets. Sensitivity analysis
in YBYRA can be executed faster than in Cladescan and with fewer memory requirements,

facilitating analysis of large data sets (see Table A1).

Table A1: Comparing the approximate execution time in seconds for sensitivity analysis in Cladescan and
YBYRA. All clades in the trees were examined by each program. All analysis were performed in a 2.9 GHz Intel
Core i7 with 8 GB (1600 MHz DDR3) of memory.

No. of terminals No. of trees Approx. execution time (sec.)
Cladescan YBYRA

10 1,000 4 3
100 100 13 3
1,000 10 >%h 11

YBYRA also offers options to facilitate the search for rogue taxa according to how

much they affect the average match split distances (Bogdanowicz & Giaro 2012) calculated in
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MSdist 0.5 (http://www.kaims.pl/~dambo/msdist/). First, trees are pruned, one terminal at a

time, generating concatenated tree files (Fig. A2.a). Second, pruned trees are subjected to
MSdist to calculate the average matching split distances for each terminal that was removed
(Fig A2.b). Finally, YBYRA uses MSdist outputs to generate an ordered list of terminals ac-
cording to how much they affect the average matching split distances (Fig A2.c). Terminals
that most affect match split distances (i.e., terminals that result in the lowest average match
split distance when removed) are more likely to cause resolution decrease in the strict consen-

sus trees and should be examined as potential wildcard.

Figure A2: Example implementation of rogue taxa search using YBYRA and MSdist 0.5: (a) YBYRA will make
make copies of the original trees removing one terminal at a time. YBYRA will also print a bash script to exe-
cute MSdist; (b) average match split (MS) distances are calculated in MSdist; (c) MSdist results are used by
YBYRA to generate an ordered list of terminals according to how much they influentiate average MS distances.
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Other options are available, including distance calculation based on shared splits/
clades between pairs of trees. An integral list of options with default values and dependencies
is presented in Table A2. To facilitate usage, YBYRA accompanies the “makeYbyraConfgu-
ration” program to create and edit configuration files. The makeYbyraConfguration is a cross-
platform graphic user interface written in Python using the TKinter module and can be exe-

cuted directly from the command line.
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Table A2: Complete list of YBYRA’s options with default values and dependencies.

Manifest options * Expects Default Dependencies
>[D=* Text output None
>Root=* Text EMPTY Biopython
<Begin File * End Files>  File names separeted by semicolons EMPTY None
<Begin Clades * End Clades: Lists of terminal names. Terminal names EMPTY None
separated by “,” and ists by ;”
<Begin Trees* End Trees> Trees (Newick format) separated by ;>  EMPTY None
>N=* Integer 1 None
<Begin Pools * End Pools> Lists of trees. Tree numbers separated by EMPTY None
“”, use “-” for ranges. Lists separated by “;”
>QOpt=* Integer 1 None

1) Look for topologies equal to Tree No. N
2) Lists every clade or split on each tree
3) Compare trees measuring the number
of splits they share with each other
4) Compare trees calculating the number
of splits they share with all the list of
splits that are in every tree
>Compare=* Oorl 0 None
0) Do sensitivity analysis using splits
1) Do sensitivity analysis using clades

(root dependent)
>SA=* Yes or No. Sensitivity analysis on/ off No None
>RUG=* Yes or No. Sensitivity plots on/ off No svgwrite
>Stroke=* Stroke color as text or rgb code Black svgwrite
>Color=* Background color as text or rgb code Black svgwrite
>Text=* P or R. Print sensitivity plots with percenta P svgwrite
ges (P) or ratios (R)
>Verbose* Prints additional information on the screen EMPTY None
while executing YBYRA
Argument options Description Default Dependencies
-help (or -h) Displays program help DISABLE None
-different terminals (or -dt) Trim terminals that are not in every tree =~ DISABLE Biopython
-msdist (or -msd) Create prunned trees to search for taxa DISABLE Biopython
that most affect match split distances
using MSDist
-examine _msdists (or -em)  Writes the list terminals that most affect DISABLE None

match split distances using MSdis
outputs
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