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January 31, 2019 
 

Memo to: Mike Armstrong, Andrew King and Robyn Niver 
 
From: Mark Ford Mark  
 
Subject: Kaleidoscope 5.1.0 Test on Expanded Data 
 
Below are the returned MLE p-values on the estimates of presence or absence of bat community composition 
datasets (also with runs of northern long-eared bats Myotis septentrionalis removed or Indiana bats Myotis 
sodalis removed) for the 0, -1 and +1 settings over ten independent and randomly generated test libraries as well 
as associated producer’s and user’s accuracy (Tables 1-6). At all settings (30 runs), this version fully passed for 
northern long-eared bats using MLE < 0.05 as the threshold.  For the Indiana bat, at all settings, presence was 
correctly noted in the 20 runs where Indiana bats were actually present.  However, false positives were noted in 
the datasets where Indiana bats were removed in 2 of the 10 runs for setting 0, 10 of 10 runs for the -1 setting 
and 3 of 10 runs for the +1 setting.   Accordingly, with overall correct runs at 93% for setting 0, this setting 
would be acceptable for use for Indiana bats, whereas settings -1 and +1 would not.  This software is continuing 
to perform poorly for identifying Southeastern myotis (Myotis austroriparius) presence at all settings and the 
eastern small-footed bat (Myotis leibii) in the 0 and +1 settings.   
 
cc: A. Silvis 
  

United States Department of the Interior 
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Ecosystems Division 



Table 1.  MLE values at version 5.1.0 at setting 0.  Green shading indicates acceptable MLE scoring whereas red indicates unacceptable MLE 
scoring. 

 
 
 
 
 
 
 
 

Bats of North America 5.1.0 S/A: 0 EPFU LABO LACI LANO MYAU MYGR MYLE MYLU MYSE MYSO NYHU PESU
Test 1 all 0.0000 LABO 0.0000 0.7582 0.9472 0.0000 MYLE 0.0000 0.0198 0.0000 0.0149 0.0000

no MYSE 0.0000 0.0000 0.0000 0.7767 0.8326 0.0000 0.6355 0.0000 1.0000 0.0000 0.0132 0.0000
no MYSO 0.0000 0.0000 0.0000 0.7612 0.9171 0.0000 0.2642 0.0000 0.0092 0.1060 0.0150 0.0000

Test 2 all 0.0000 0.0000 0.0000 1.0000 0.9987 0.0000 0.6998 0.0000 0.0000 0.0000 0.0002 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 0.8585 0.0000 1.0000 0.0000 1.0000 0.0000 0.0002 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 0.9909 0.0000 0.2791 0.0000 0.0000 0.0829 0.0002 0.0000

Test 3 all 0.0000 0.0000 0.0000 0.9090 1.0000 0.0000 0.2383 0.0000 0.0000 0.0000 0.2293 0.0000
no MYSE 0.0000 0.0000 0.0000 0.9063 0.9820 0.0000 0.2076 0.0000 0.7274 0.0000 0.1853 0.0000
no MYSO 0.0000 0.0000 0.0000 0.9025 1.0000 0.0000 0.0410 0.0000 0.0000 0.0715 0.2213 0.0000

Test 4 all 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.8123 0.0000 0.0000 0.0000 0.0006 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.8189 0.0000 0.2393 0.0000 0.0006 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.3038 0.0000 0.0000 0.1286 0.0004 0.0000

Test 5 all 0.0000 0.0000 0.0000 0.9120 1.0000 0.0000 0.7666 0.0000 0.0000 0.0000 0.0002 0.0000
no MYSE 0.0000 0.0000 0.0000 0.9058 1.0000 0.0000 0.7797 0.0000 1.0000 0.0000 0.0002 0.0000
no MYSO 0.0000 0.0000 0.0000 0.9120 1.0000 0.0000 0.2433 0.0000 0.0000 0.3363 0.0002 0.0000

Test 6 all 0.0000 0.0000 0.0000 0.3332 1.0000 0.0000 0.8518 0.0000 0.0007 0.0000 0.0000 0.0000
no MYSE 0.0000 0.0000 0.0000 0.3332 1.0000 0.0000 0.8391 0.0000 1.0000 0.0000 0.0000 0.0000
no MYSO 0.0000 0.0000 0.0000 0.3333 1.0000 0.0000 0.4736 0.0000 0.0002 0.0063 0.0000 0.0000

Test 7 all 0.0000 0.0000 0.0000 0.5103 1.0000 0.0000 0.8564 0.0000 0.0000 0.0000 0.0227 0.0000
no MYSE 0.0000 0.0000 0.0000 0.5124 1.0000 0.0000 0.8678 0.0000 0.7157 0.0000 0.0228 0.0000
no MYSO 0.0000 0.0000 0.0000 0.5103 1.0000 0.0000 0.4154 0.0000 0.0000 0.0187 0.0171 0.0000

Test 8 all 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.3268 0.0000 0.0001 0.0000 0.0001 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.3333 0.0000 0.3918 0.0000 0.0002 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.0408 0.0000 0.0001 0.1932 0.0002 0.0000

Test 9 all 0.0000 0.0000 0.0000 0.9731 1.0000 0.0000 0.7866 0.0000 0.0000 0.0000 0.0061 0.0000
no MYSE 0.0000 0.0000 0.0000 0.9804 1.0000 0.0000 0.7849 0.0000 0.6552 0.0000 0.0061 0.0000
no MYSO 0.0000 0.0000 0.0000 0.9731 1.0000 0.0000 0.4404 0.0000 0.0000 0.0126 0.0065 0.0000

Test 10 all 0.0000 0.0000 0.0000 0.5441 1.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0323 0.0000
no MYSE 0.0000 0.0000 0.0000 0.5441 1.0000 0.0000 1.0000 0.0000 0.6052 0.0000 0.0324 0.0000
no MYSO 0.0000 0.0000 0.0000 0.5441 1.0000 0.0000 1.0000 0.0000 0.0001 0.0012 0.0259 0.0000



Table 2. Producer’s and user’s accuracy for setting 0. 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Found (Producer) SD Common mis-ID Found (User) SD Common mis-ID
EPFU 0.8088 0.6622 NOID 0.7746 0.6254 NOID
LABO 0.4863 0.4448 NOID 0.7172 0.6128 MYGR/NOID
LACI 0.6875 0.6805 NOID 0.1310 0.2280 NOID/NYHU
LANO 0.3443 0.3404 NOID 0.4118 0.3003 EPFU
MYAU 0.0000 0.0000 NOID 0.0000 0.0000 MYGR 
MYGR 0.3333 0.4191 NOID 0.2813 0.4194 NOID
MYLE 0.0704 0.1284 NOID 1.0000 1.0000 MYSO
MYLU 0.4667 0.3948 NOID 0.6957 0.5441 MYSO
MYSE 0.3118 0.1737 NOID 0.8056 0.5589 MYLU
MYSO 0.4964 0.3523 NOID 0.6415 0.4856 MYLU
NYHU 0.4390 0.4550 LABO/NOID 0.5070 0.3974 LABO
PESU 0.6771 0.5336 NOID 0.6436 0.5218 MYGR



 
Table 3.  MLE values at version 5.1.0 at setting -1.  Green shading indicates acceptable MLE scoring whereas red indicates unacceptable MLE 
scoring. 

 
 
 

KALEIDOSCOPE 5.1.0
Bats of North America 5.1.0 S/A:-1 EPFU LABO LACI LANO MYAU MYGR MYLE MYLU MYSE MYSO NYHU PESU

TEST 1 all 0.0000 0.0000 0.0000 0.5227 0.7679 0.0000 0.0000 0.0000 0.0000 0.0000 0.0361 0.0000
no MYSE 0.0000 0.0000 0.0000 0.5070 0.4043 0.0000 0.0002 0.0000 0.8299 0.0000 0.0298 0.0000
no MYSO 0.0000 0.0000 0.0000 0.5192 0.8723 0.0000 0.0000 0.0000 0.0000 0.0014 0.0386 0.0000

TEST 2 all 0.0000 0.0000 0.0000 0.9672 0.9971 0.0000 0.0000 0.0000 0.0000 0.0000 0.0245 0.0000
no MYSE 0.0000 0.0000 0.0000 0.9704 0.6140 0.0000 0.0000 0.0000 0.3775 0.0000 0.0181 0.0000
no MYSO 0.0000 0.0000 0.0000 0.9754 1.0000 0.0000 0.0000 0.0000 0.0000 0.0003 0.0283 0.0000

TEST 3 all 0.0000 0.0000 0.0000 0.6274 0.2878 0.0000 0.0005 0.0000 0.0000 0.0000 0.3144 0.0000
no MYSE 0.0000 0.0000 0.0000 0.6160 0.1530 0.0000 0.0005 0.0000 0.7950 0.0000 0.2812 0.0000
no MYSO 0.0000 0.0000 0.0000 0.6243 0.5497 0.0000 0.0001 0.0000 0.0000 0.0000 0.3076 0.0000

TEST 4 all 0.0000 0.0000 0.0000 1.0000 0.7035 0.0000 0.0001 0.0000 0.0000 0.0000 0.1536 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 0.3606 0.0000 0.0022 0.0000 0.2200 0.0000 0.1427 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1361 0.0000

TEST 5 all 0.0000 0.0000 0.0000 0.7625 0.1488 0.0000 0.0000 0.0000 0.0000 0.0000 0.0257 0.0000
no MYSE 0.0000 0.0000 0.0000 0.7914 0.0611 0.0000 0.0000 0.0000 1.0000 0.0000 0.0266 0.0000
no MYSO 0.0000 0.0000 0.0000 0.7595 0.5624 0.0000 0.0000 0.0000 0.0000 0.0001 0.0273 0.0000

TEST 6 all 0.0000 0.0000 0.0000 0.3254 0.6545 0.0000 0.0010 0.0000 0.0000 0.0000 0.0013 0.0000
no MYSE 0.0000 0.0000 0.0000 0.3461 0.2822 0.0000 0.0057 0.0000 1.0000 0.0000 0.0014 0.0000
no MYSO 0.0000 0.0000 0.0000 0.3204 0.8591 0.0000 0.0001 0.0000 0.0000 0.0001 0.0015 0.0000

TEST 7 all 0.0000 0.0000 0.0000 0.1676 0.6360 0.0000 0.0002 0.0000 0.0000 0.0000 0.0092 0.0000
no MYSE 0.0000 0.0000 0.0000 0.1550 0.3690 0.0000 0.0012 0.0000 0.2974 0.0000 0.0089 0.0000
no MYSO 0.0000 0.0000 0.0000 0.1712 1.0000 0.0000 0.0001 0.0000 0.0000 0.0005 0.0073 0.0000

TEST 8 all 0.0000 0.0000 0.0000 1.0000 0.5525 0.0000 0.0014 0.0000 0.0000 0.0000 0.0030 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 0.1678 0.0000 0.0070 0.0000 0.1685 0.0000 0.0030 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 0.8468 0.0000 0.0005 0.0000 0.0000 0.0124 0.0030 0.0000

TEST 9 all 0.0000 0.0000 0.0000 0.6877 0.9572 0.0000 0.0003 0.0000 0.0000 0.0000 0.0179 0.0000
no MYSE 0.0000 0.0000 0.0000 0.6658 0.6566 0.0000 0.0012 0.0000 0.7973 0.0000 0.0162 0.0000
no MYSO 0.0000 0.0000 0.0000 0.7140 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0282 0.0000

TEST 10 all 0.0000 0.0000 0.0000 0.2798 0.8154 0.0000 0.0000 0.0000 0.0000 0.0000 0.2308 0.0000
no MYSE 0.0000 0.0000 0.0000 0.2837 0.6112 0.0000 0.0000 0.0000 1.0000 0.0000 0.2409 0.0000
no MYSO 0.0000 0.0000 0.0000 0.2764 0.9993 0.0000 0.0000 0.0000 0.0000 0.0000 0.2365 0.0000



 
 
Table 4. Producer’s and user’s accuracy for setting -1. 
 

 
 
 
 
 
 
 
 

Found (Producer) SD Common mis-ID Found (User) SD Common mis-ID
EPFU 0.8529 0.6815 LACI 0.5631 0.4573 MYSE
LABO 0.5274 0.4368 NYHU 0.5969 0.5043 NYHU
LACI 0.8125 0.7653 NYHU 0.1057 0.1875 NYHU

LANO 0.6721 0.4443 EPFU 0.4271 0.2691 EPFU
MYAU 0.0169 0.0571 MYLU 0.0263 0.0824 MYGR 
MYGR 0.8519 0.7532 MYSO 0.3966 0.4457 MYSO

MYLE 0.5493 0.3802 MYLE/MYSO 0.7647 0.4808 MYAU
MYLU 0.6083 0.5250 MYSO 0.6239 0.4895 MYSO
MYSE 0.7527 0.5314 MYLE 0.7216 0.5501 MYLE
MYSO 0.6423 0.5107 MYLU 0.4916 0.4190 MYLU
NYHU 0.7805 0.7113 LABO 0.4638 0.3219 LABO
PESU 0.7604 0.5767 MYGR 0.6033 0.4889 MYGR



Table 5.  MLE values at version 5.1.0 at setting +1.  Green shading indicates acceptable MLE scoring whereas red indicates unacceptable MLE 
scoring. 

 
 
 
 

KALEIDOSCOPE 5.1.0
Bats of North America 5.1.0 S/A:+1 EPFU LABO LACI LANO MYAU MYGR MYLE MYLU MYSE MYSO NYHU PESU

TEST 1 all 0.0000 0.0000 0.0000 1.0000 0.9649 0.0000 0.6521 0.0000 0.0273 0.0000 0.0292 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 0.8257 0.0000 0.6492 0.0000 1.0000 0.0000 0.0284 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 0.9387 0.0000 0.2541 0.0000 0.0140 0.1898 0.0303 0.0000

TEST 2 all 0.0000 0.0000 0.0000 0.9413 0.9994 0.0000 0.7101 0.0000 0.0002 0.0000 0.0044 0.0000
no MYSE 0.0000 0.0000 0.0000 0.9515 0.8869 0.0000 1.0000 0.0000 1.0000 0.0000 0.0055 0.0000
no MYSO 0.0000 0.0000 0.0000 0.9417 0.9928 0.0000 0.2860 0.0000 0.0001 0.0872 0.0041 0.0000

TEST 3 all 0.0001 0.0000 0.0000 0.9996 1.0000 0.0000 0.2207 0.0000 0.0000 0.0000 0.3080 0.0000
no MYSE 0.0001 0.0000 0.0000 0.9997 0.9811 0.0000 0.1910 0.0000 0.7106 0.0000 0.2481 0.0000
no MYSO 0.0001 0.0000 0.0000 0.9996 1.0000 0.0000 0.0300 0.0000 0.0001 0.1957 0.2925 0.0000

TEST 4 all 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.7695 0.0000 0.0006 0.0000 0.0394 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.7769 0.0000 0.5821 0.0000 0.0399 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.2272 0.0000 0.0002 0.3883 0.0398 0.0000

TEST 5 all 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.7769 0.0000 0.0000 0.0000 0.0019 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.7927 0.0000 1.0000 0.0000 0.0018 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.2490 0.0000 0.0000 0.3335 0.0019 0.0000

TEST 6 all 0.0000 0.0000 0.0000 0.8929 1.0000 0.0000 0.8151 0.0000 0.0009 0.0000 0.0001 0.0000
no MYSE 0.0000 0.0000 0.0000 0.8929 1.0000 0.0000 0.8025 0.0000 1.0000 0.0000 0.0001 0.0000
no MYSO 0.0000 0.0000 0.0000 0.8929 1.0000 0.0000 0.4118 0.0000 0.0003 0.0260 0.0001 0.0000

TEST 7 all 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.8030 0.0000 0.0002 0.0000 0.0427 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.8090 0.0000 0.6626 0.0000 0.0426 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.3088 0.0000 0.0002 0.1323 0.0439 0.0000

TEST 8 all 0.0003 0.0000 0.0000 1.0000 1.0000 0.0000 0.3050 0.0000 0.0001 0.0000 0.0024 0.0000
no MYSE 0.0003 0.0000 0.0000 1.0000 1.0000 0.0000 0.3106 0.0000 0.3719 0.0000 0.0024 0.0000
no MYSO 0.0003 0.0000 0.0000 1.0000 1.0000 0.0000 0.0261 0.0000 0.0001 0.4686 0.0025 0.0000

TEST 9 all 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.7419 0.0000 0.0000 0.0000 0.0551 0.0000
no MYSE 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.7313 0.0000 0.5887 0.0000 0.0550 0.0000
no MYSO 0.0000 0.0000 0.0000 1.0000 1.0000 0.0000 0.3794 0.0000 0.0000 0.0447 0.0571 0.0000

TEST 10 all 0.0000 0.0000 0.0000 0.4494 1.0000 0.0000 1.0000 0.0000 0.0002 0.0000 0.1880 0.0000
no MYSE 0.0000 0.0000 0.0000 0.4494 1.0000 0.0000 1.0000 0.0000 0.5781 0.0000 0.1889 0.0000
no MYSO 0.0000 0.0000 0.0000 0.4494 1.0000 0.0000 1.0000 0.0000 0.0003 0.0064 0.1906 0.0000



Table 6. Producer’s and user’s accuracy for setting +1. 
 

 

Found (Producer) SD Common mis-ID Found (User) SD Common mis-ID
EPFU 0.4559 0.4771 NOID 0.7381 0.7195 NOID
LABO 0.4658 0.4229 NOID 0.7234 0.6300 NYHU
LACI 0.6875 0.6805 NOID 0.2157 0.2753 NYHU

LANO 0.6721 0.3080 NOID 0.7917 0.5513 EPFU
MYAU 0.0000 0.0000 NOID 0.0000 0.0000 MYGR 
MYGR 0.3333 0.4191 NOID 0.2813 0.4194 NOID

MYLE 0.0704 0.1417 NOID 1.0000 1.0000 NOID
MYLU 0.4625 0.3957 NOID 0.7070 0.5496 MYSO
MYSE 0.2903 0.1677 NOID 0.7941 0.5521 NOID
MYSO 0.4891 0.3640 NOID 0.6907 0.5063 NOID
NYHU 0.4024 0.4562 NOID 0.5500 0.4103 LABO
PESU 0.6667 0.5281 NOID 0.6465 0.5462 MYGR
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