
Test #1 
Summary: 
Contact-free, homoplasy-free evolution leads MP and MPR to reconstruct perfect 
phylogenies. 
 
Fixed Test Parameters: 
n = 20 
Ultrametric tree 
Expected root to leaf path length = 1.0 
No homoplasy 
Gamma distributed character length modifier: mean = 1.0 

 stddev = 0.2 
 
Reported Information: 
10 runs- states at leaf - optimal score - perfect phylogenies (MP, MPR) 
run #0   777    677      3/3 , 3/3 
    For run #0, there were 777 states at the leaf.  
    The optimal homoplasy score determined by PAUP was 677. 
    MP returned 3 trees for 3 perfect phylogenies (MaxTrees = 100) 
    MPR returned 3 trees for 3 perfect phylogenies (MaxTrees = 300) 
 
Test Results: 

1. Sequence length k = 100 
 
10 runs- states at leaf - optimal score - perfect phylogenies (MP, MPR) 
run #1   754    654    100/100 , 243/243 
run #2   762    662     3/3 , 3/3 
run #3   775    675    9/9 , 9/9 
run #4   790    690    9/9 , 9/9 
run #5   775    675    3/3 , 3/3 
run #6   794    694    27/27 , 27/27 
run #7   770    670    3/3 , 3/3 
run #8   817    717    100/100 , 135/135 
run #9   887    787    45/45 , 45/45 
 

2. Sequence length k=300 
 
10 runs- states at leaf - optimal score - perfect phylogenies (MP, MPR) 
run#0 2831  2531  3/3 , 3/3 
run#1 2880  2580  1/1 , 1/1 
run#2 2788  2488  1/1 , 1/1 
run#3 2883  2583  3/3 , 3/3 
run#4 2751  2451  3/3 , 3/3 
run#5 2849  2549  3/3 , 3/3 
run#6 2781  2481  9/9 , 9/9 



run#7 2847  2547  1/1 , 1/1 
run#8 2828  2528  3/3 , 3/3 
run#9 2829  2529  3/3 , 3/3 
 

3. Sequence length k=500 
 
10 runs- states at leaf - optimal score - perfect phylogenies (MP, MPR) 
run#0  3901  3401  3/3 , 3/3 
run#1  3923  3423  1/1 , 1/1 
run#2  3815  3315  3/3 , 3/3 
run#3  3880  3380  3/3 , 3/3 
run#4  3882  3382  3/3 , 3/3 
run#5  3876  3376  3/3 , 3/3 
run#6  3937  3437  3/3 , 3/3 
run#7  3915  3415  1/1 , 1/1 
run#8  3872  3372  3/3 , 3/3 
run#9  3859  3359  3/3 , 3/3 
 
 
 

Test #2 
Summary: 
Homoplasy-free evolution combined with contact edges hampers MP and MPR from 
finding perfect phylogenies. 
 
Fixed Parameters: 
n = 20 
Ultrametric tree 
Expected root to leaf path length = 1.0 
No homoplasy 
Gamma distributed character length modifier: mean = 1.0 

 stddev = 0.2 
1 contact edge – yielding 3 distinct trees in the network 
 Edge transmission factor: 0.5 
 Character transmission factor: 0.5 
 1 in 4 character will be transmitted on average. 
 
Reported Information: 
  Found  RCI  Score  Optimal   
Run #0  0/3  0.9977  2168  2166 
Run #0 returned 3 trees with best score 2168. There were no perfect phylogenies as the 
best score was 2166. Rescaled Consistency Index for those trees is 0.9977. 

 
Test Results: 

1. Sequence length k=300 



• MP and MPR correctly found at least one of the three trees in the network for 7 
out of 10 runs. MP and MPR returned an average of 1.9 possible trees per run. 

• NJ correctly found one of the three trees in the network for 4 out of 10 runs. 
• UPGMA correctly found one of the three trees in the network for 3 out of 10 runs. 

 
 Found RCI Score Optimal   
Run #0 0/3 0.9977 2168 2166 
Run #1 0/1 0.9977 2172 2170 
Run #2 0/3 0.9977 2135 2133 
Run #3 0/3 0.9965 2153 2150 
Run #4 0/3 0.9965 2171 2168 
Run #5 0/1 0.9978 2238 2136 
Run #6 0/1 0.9943 2234 2229 
Run #7 0/2 0.9965 2212 2209 
Run #8 0/1 0.9966 2209 2206 
Run #9 0/1 0.9976 2136 2134 
 

2. Sequence length k=600 
• MP and MPR correctly found at least one of the three trees in the network for 7 

out of 10 runs. MP and MPR returned an average of 1.1 possible trees per run. 
• NJ correctly found one of the three trees in the network for 5 out of 10 runs. 
• UPGMA correctly found one of the three trees in the network for 3 out of 10 runs. 

 
 Found RCI Score Optimal   
Run #0 0/1 0.9909 4785 4771 
Run #1 0/1 0.9897 4701 4685 
Run #2 0/2 0.9924 4837 4825 
Run #3 0/1 0.9904 4731 4716 
Run #4 0/1 0.9867 4764 4743 
Run #5 0/1 0.9878 4812 4793 
Run #6 0/1 0.9890 4771 4754 
Run #7 0/1 0.9886 4766 4748 
Run #8 0/1 0.9890 4764 4747 
Run #9 0/1 0.9861 4648 4626 

Test #3  
Summary: 
UPGMA performs better with ultrametric model trees than with non-ultrametric. 
 
Fixed Parameters: 
n = 20 
Expected root to leaf path length = 1.0 (ultrametric and non-ultrametric) 
No homoplasy 
Gamma distributed character length modifier: mean = 1.0 

 stddev = 0.2 
 



Reported Information: 
All trees are binary: both in the network and yielded by UPGMA reconstruction. The 
distance reported is false positive distance, which is always equal to the false negative 
distance. 
 
Test Results: 
 

1. Ultrametric tree 
1 contact edge – yielding 3 distinct trees in the network 
Edge transmission factor: 0.5 
Character transmission factor: 0.5 
1 in 4 character will be transmitted on average. 
Sequence length k = 300 

 
Average distance from UPGMA tree to trees in the network: (2.0 , 1.7 , 2.4) 
UPGMA correctly returned one of the network trees in 3 out of 10 runs 
 

2. Ultrametric tree 
1 contact edge – yielding 3 distinct trees in the network 
Edge transmission factor: 0.5 
Character transmission factor: 0.5 
1 in 4 character will be transmitted on average. 
Sequence length k = 600 

 
Average distance from UPGMA tree to trees in the network: (2.4 , 1.8 , 1.4) 
UPGMA correctly returned one of the network trees in 3 out of 10 runs. 
 

3. Non-ultrametric tree 
Edge stddev. from ultrametric: 0.3 (0.2? double-check) 
1 contact edge – yielding 3 distinct trees in the network 
Edge transmission factor: 0.5 
Character transmission factor: 0.5 
1 in 4 character will be transmitted on average. 
Sequence length k = 300 

 
Average distance from UPGMA tree to trees in the network: (4.0 , 6.7 , 7.2) 
UPGMA never returns one of the network trees. 
 

4. Non-ultrametric tree  
Edge stddev. from ultrametric: 0.3 (0.2? double check) 
1 contact edge – yielding 3 distinct trees in the network 
Edge transmission factor: 0.5 
Character transmission factor: 0.5 
1 in 4 character will be transmitted on average. 
Sequence length k = 600 

 



Average distance from UPGMA tree to trees in the network: (3.0 , 7.6 , 7.5) 
UPGMA never returns one of the network trees. 
 

5. Ultrametric tree 
No contact edges 
Sequence length k = 300 

 
Average distance from UPGMA tree to true tree: (1.1) 
UPGMA correctly returned the true tree in 3 out of 10 runs. 
 

6. Ultrametric tree 
No contact edges. 
Sequence length k = 600 

 
Average distance from UPGMA tree to trees in the network: (0.7) 
UPGMA correctly returned the true tree in 5 out of 10 runs. 
 

7. Non-ultrametric tree 
Edge stddev. from ultrametric: 0.3 (0.2? double-check) 
No contact edges. 
Sequence length k = 300 

 
Average distance from UPGMA tree to trees in the network: (2.2) 
UPGMA correctly returns the true tree in 1 out of 10 runs. 
 

8. Non-ultrametric tree  
Edge stddev. from ultrametric: 0.3 (0.2? double check) 
No contact edges. 
Sequence length k = 600 

 
Average distance from UPGMA tree to trees in the network: (4.6) 
UPGMA never returns the true tree. 
 


