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P REDESCRIPTION MINING

Given a set of entities with two sets of characterizing variables find
a pair of queries that describe approximately the same entities.

W INTERACTIVE DATA MINING

Mining data is generally an iterative process.

Results obtained at one step give rise to hypotheses which

Finding alternative descriptions of the same entities is a problem will be tested at a further step.

that appears in many areas of science, for example biology (see below).

Siren improves the analysis by providing means to easily

Redescription mining is a powerful data analysis tool. interact with the redescription mining process.

Two points of view:
 Coherent subsets of entities, which can be described in two ways.

SIREN :: tools
[ Files = LHS Variables = RHS Variables = Redescriptions = Expanding Log  Settings J

 Variables and conditions appearing together in the queries. Query s | Query RS
1 (™ |Polar bear [1.0 < to* < 3.5] 0.973 0.0
- . . 2 @ Moose [-9.8<t;,"<0.4] A [12.2 =t;" = 24.6] A [56.852 = pg” < 139.33] 0.797 0.0
Our ReReMi algorlthm [1] extends this prOblem to real-valued data. 3 @ GraySeal v Red Squirrel [ts" < 10.1] o [11.8 < t¢" = 25.3] & [13.3 < t," < 27.3] 0.781 0.0
a4 [ GraySeal v Red Squirrel ([ts” < 10.0] o [12.0 < ts* < 25.0]) v [23.9 < to" < 24.6] 0.801 0.0
5 @ Moose [-9.8<t;,"<0.4] A [12.2 =t;" = 24.6] A [56.852 = pg” < 139.33] 0.797 0.0
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Polar bear [-7.0727 < t5= < -3.375] 0.973 ON.:\ Z %\10
Polar bear [-16.694 < t3° < -11.462] 0.973 0.0 ‘_ - . .
T~ @-h
Polar bear [-4.5 < twe* < -1.0] 0.973 0.0 36 S g criterion
Polar bear [1.0 < to* < 3.5] 0.973 0.0 36

Polar bear [-9.6 < ts* < -5.6] 0973 (0.0 5 | g{
36

Polar bear [-11.9 < t:* < -7.3] 0.973 0.0
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. Wood mouse v Azores Noctule (([3.0 <ts*] A [9.8 <tw'])v [9.7 <t:* <10.842 3 !'
e Wood mouse v Azores Noctule v (([2.9 < ts*] v [9.7 < t7* < 13.2]) A [-3.26 201 0.0 1728 . 'hl‘“l 1t l“‘:
//’\/\‘ Bank Vole v Northern Red-backer [-9.2 < t12* £ 12.8] A [7.1556 < t&= . . 0.0 1696 J%:D '""“' ; "[
A 10 Wood mouse v Azores Noctule |(([2.9 <t:*] A [8.3 <ts*]) v 47 <t:* < 140.836 0.0 1682 T i7l - 1h
[Southwestem Water Vole [Southwestem Water Vole A Field Vole [Southwestem Water Vole v Gray Dwarf Hamster v Savi's Pine Vole v Medi] . ii y2
11 Wood mouse v Azores Noctule v (( [-0.8 < t2*] A [-0.14118 < t10™ < 19.586]) 0.831 0.0 1712 3 Nl ul'
[ [ [11.2 < t:*] A [18.6 < to* < 24.7] A [1.05 < b= [ [11.2 < ts*] A [0.51 < &b~ < 11.333] A [42.75 < pro™ < 131.81] A [50.556] 12 Wood mouse v Harp Seal ([-0.8 < tr* < 17.2] A [-4.9 < tu= < 13.133 0.83 0.0 1718 J B . rl
J= 0.00000 [LHS n RHS|= 0 Lk J= 0.59140 [LHS n RHS|= 220  |LH J= 0.66530 [LHS n RHS|= 487  |LHS\RHS|= 87 A - A - A ] ] [
pval= 0.00000  [LHSURHS|= 374 |RF pval= 0.00000  [LHSURHS|=372 [RH  pval= 0.00000  [LHSURHS|= 732  |RHS\LHS|= 158 — Wood mouse ¥ aip Sea) ([94<t”<82]A [83<t7 <9.4]4 [10828 (0.0 gech _ .}I;- R
14 Wood mouse (([3.0<tz:*]A [42<tn*])v [9.7 <t <10.828 0.0 1685 éﬁ ‘ ' 'il'
=2 = : = . = 4 <15
PO+ BENHO O+ & E"F’% OO+ & @ | eeend || sop | 15 Wood mouse ([9.7 <t <13.2] v [-5.1667 < &~ < -5.04]0.826  |0.0 1692 S
R Bank Vole v Northern Red-backei(( [11.2 < t7* < 13.4] v [13.1 < ts* < 27.4]) 0.816 0.0 1673 el - :
‘ G E O S PA I I A L R E D E S C R I P I I O N S 18 Arctic Fox v Stoat (26 <ts* <85]v [72<t" <222)) A [[0813 0.0 1477 — TN <
19 Stoat v Walrus ([72 <t <222]v [21133 < t- <21.2]j0.81  0.¢ MAP —3411] D \ S
20 Stoat v Walrus (16 <t <2 Editable left hand side query -1385 <7 Q
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22 Arctic Fox v Stoat (([ts* <25.5] A [O.GBSZMWW 1446 ]

T o - - 23 Bank Vole v Northern Red-backer [14.0 < t+* < 30.4] A [34.714 < ps-] A [39.i0.808 0.0 1 ( [-Q.m 0.4] A [12.2 < t7* < 24.6] A [56.852 < ps™ < 139.3

the results when the entities are connected to geographical locations. 2 B B s D e I \;%I\ £emnal Ry cn o e ]
. . . . . 25 Southern White-breasted Hedgeh (( [0.7375 < t:°] v [0.84167 < tu= < 2.3615/0.803 0.0 1533 | pval= 0.00000 ILHS U RHS|= 715  |RHS\LHS|= 50

A meaningful geospatial redescription should define coherent areas - T T T B TPt T Y TR BTV T P (T T/ T oI, o
. n = & d i b | Expand Stop

using expressive queries. | | | ) o ea L
@ | = SIREN : tools ™1 SIREN :: maps - ~. ” A SR : me ———

—— AL

SIREN :: maps

P FUNCTIONALITIES [Frew e

LHS Variables | RHS Variables | Redescriptions = Expanding

The functionalities of Siren include: 'd | Name | Tvpe | Min}) Max
« Mining initial redescriptions R T e
* Extending redescriptions N R T B e
* Editing redescriptions SO IO N T
« Selecting variables LI e T
° Filtering results : 24 L= numerical -17.113 14.725 1

26 ts= numerical -16.85 14.9 84

File Redescriptions Window Help
LHS Variables | RHS Variables | Redescriptions | Expanding
Query LHS Query RHS Acct | p-Value Support = |-
Le 1 (O |Polar bear [1.0 < to* < 3.5] 0.973 0.0 36 :
. 2 (O |Polar bear [-9.6 < ts* < -5.6] 0.973 0.0 36
4 BIOCLIMATIC NICHE-FINDING s N TS N S
Stoat v Walrus | a O |Polar bear [-4.5 < tio* < -1.0] 0.973 0.0 36
|[11.6 < ts* < 25.3] v [21.133 < t7= £ 21.2] ] 5 O |Polar bear [-16.694 < t5= < -11.462] 0.973 0.0 36
J= 078624  |LHSnRHS|= 1394  [LHS\RHS|= 117 An intance of geospatial redescription mining — and an 6 |0 |Polarbear e 0973 |00 -
pVal= 0.00000 ILHS U RHS|= 1773  |RHS \ LHS|= 262 _ _ _ _ ] _ _ ] ) 7 Wood mouse v Azores Noctule (([3.0<t:*] A [9.8 <tw']) v [9.7 < 0.842 0.0 1703
P important task in biology - is to identify the bioclimatic : Wood mouse v Azores Noctule v HapSeal  (([29.<t']v [97 <t <132) A [0838 00 1728
o 4+ = B8 | Expand || stop | - - : 9 Bank Vole v Northern Red-backed Vole v Steppe Mol [-9.2 < t2* < 12.8] A [7.1556 < ts= <0.838 0.0 1696
constraints that allow some species to survive. 20 |0 [Wood mouse v Azores Noctule (G9<tin B3<tlv BT<tos3s |00
11 Wood mouse v Azores Noctule v Harp Seal (([-0.8 < t2*] A [-0.14118 < t10™ < 190.831 0.0 1712
12 Wood mouse v Harp Seal (([(0.8<sti* £17.2] A [-(49 <trr" < 0.83 0.0 1718
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