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Example dataset, neighboring
instances of different features
are connected

B2

A1

A2

C1

B1

B2

A1

A2

C1

B1

    Transactions{{B1},{B2}}
     support(A,B) = f

B2

 Reference feature = C

(b)

Support(A,B)  =  2 Support(A,B) = 1

A1

A2

C1

B1B1

Support for (a,b) is not well defined i.e. order sensitive

(c)

B2 B2

(d)

Support(A,B) = min(2/2,2/2) = 1

(a)

B1
A1 C1

A2

Support(B,C) = min(2/2,2/2) = 1
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b)

candidate co-locations of size 2

k=3

k=2

.2

3        4         1

Legend:
T.i  represents instance i with feature type T
Lines between instances represents neighbor relationships
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1
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A      B     t1      t2
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t4

B       C     t2      t3
A      C      t1     t3

 A     B   A        C B        C

 1       1 2        1     
4        1 3         1

c)
t5

participation index

A       B          C

t6

5        3 3       4
.6 .4

will be pruned       if min_prevalence
set to .5 and algorithm stops

co-location

table Id

table instance

row instance 1         2
2      4

d)

A        B        C     t4      t5

candidate co-locations of size 3

t7
e)

/

î˜ó

�

øËö7$(•gý»ë•ìaí­î¸ìrïBð•ìaíŸìaê±ö,íWíË÷�î‚ï‚ï

�

êËí±ø­ìaí±öOö�3%ö•ò»í4ú�ö•ò»íËø­î¸úOñ<÷RðRöjï

:�î

�

ö

�

k : � : $~n)& # k
�

1 & � ����� M(n

�YL

ùÙî‚êÊðRö�DÙòÙî˜í­î˜÷wò"ê­ìaí­î‚ê>DÙö•ê4í­ùRö²üÖ÷%ï‚ï˜÷ 54î‚òeó<í 5y÷�ú�÷wòÙðÙî˜í±î˜÷wòÙê
üÖø±÷wñ

L

÷%ëq÷%ï˜÷%ó%ÿ �i$#% '~•

/

î˜ø­êËíjô!ö�3%ö,ø±ÿ9ï˜÷eú,ìaí±î˜÷wò î‚ê²î‚ò êË÷wñ�öÌòeö•î˜ówù,�q÷%ø­ùR÷T÷Rð ��öMú,ì

�

ê±ö*÷%ü
í­ùeö*øËö�-Ùöjú�í±îA3%ö

òeö•î˜ówù���÷%øgø±ö•ï¸ìaí±î˜÷wòÙê±ùÙî˜ë

�

ý»öjú�÷wòÙð&ôwí­ùeöÊî‚òwí±ö,ø­êËöjú�í­î˜÷wò<÷%ü&ìrò»ÿ�í 5y÷0òeö•î˜ówù���÷%ø­ùe÷»÷RðÙêg÷%ü�ìaò»ÿÍï˜÷eú,ìaí±î˜÷wò

:&ú�÷wò»íŸìaî‚òÙêyì0òeö•î˜ówù,�q÷%ø­ùR÷T÷Rð�÷%ü :

�

�9öÊó%ö•òeö,øŸìaï‚îAJ•ö
í±ùeöOòeö•î˜ówù,�q÷%ø­ùR÷T÷Rðßðeö�D•òÙî˜í±î˜÷wò�í±÷�ì-ú�÷wï‚ï˜öjú�í­î˜÷wò

÷%ü-ï˜÷eú,ìaí±î˜÷wòÙê

� /

÷%ø�ì ê

�

�•êËö,í�÷rü-ï˜÷eú,ìaí±î˜÷wòÙê,�	t˜ô�î˜ü.�	t�î‚ê�ì òeö•î˜ówù��q÷%ø±ùe÷T÷Rð ÷%üoö�3%ö,ø±ÿ ï˜÷eú,ìaí±î˜÷wò

î‚ò ' � q�:�� �!��������:*) y+í­ùeö•ò �	t>î‚êßì

�

â

� $

�

.

å�æ&�1å[å&ç ÷%ü '

�

ûÜò_÷%í­ùeö,ø�5y÷%ø±ðÙê•ôyî˜üOö�3%ö,ø±ÿC:���î‚ò

'��yî‚êßì òeö•î˜ówù���÷%ø�÷rüOö�3%ö,ø±ÿC: �ßî‚ò '
ôgí­ùeö•ò '��yî‚êßìdòeö•î˜ówù��q÷rø­ùe÷T÷Tð ÷rü '

�TL

ùeö;ðeö�D•òÙî˜í±î˜÷wò_÷%ü

òeö•î˜ówù���÷%ø/ø±ö•ï¸ìaí±î˜÷wò # î‚ê>ìrò<î‚òeë

�

ígìròÙðÍî‚ê ��ìrêËö•ð�÷wò<í­ùRö4êËö•ñ�ìrò»í±î¸ú,ê!÷%üqí­ùeö«ìaëeë•ï‚î¸ú,ìaí­î˜÷wò²ðe÷wñÍìrî‚òÙê

�

L

ùRö0òeö•î˜ówù��q÷røWø±ö•ï¸ìaí­î˜÷%ò #pñÍìjÿl�qö0ðRö�DÙòeö•ð

�

ê±î‚òeóÍí±÷rëq÷wï˜÷%ówî¸ú,ìrïqø±ö•ï¸ìaí±î˜÷wòÙê±ùÙî˜ë•êokÖö

�

ó

�

ú�÷wòÙòeöjú�í±ö•ð&ô

ìrð�^Ëìrú�ö•ò»ícn�ôwñ<ö,í±ø±î¸úWø±ö•ï¸ìaí±î˜÷wòÙê±ùÙî˜ë•êYkiö

�

ó

�

1

�

ú�ï‚î‚ðeöjìròÍðÙî‚êËíŸìròÙú�ö n!÷rø�ì0ú�÷%ñ@�•î‚ò•ìaí±î˜÷wò=kÖö

�

ó

�

ê±ùe÷rø±í±ö•êËí��

ë�ìaí±ù�ðeî‚ê±í­ìrò•ú�ö4î‚òÍì�ó%øŸìkë•ù�ê

�

úŸù�ìaê2ìOø±÷»ìrðd�Üñ�ìaë|n

�

1/ò

�

ñ<ö,øŸìkí­î‚òeóoìrï‚ïÙí±ùeö4òeö•î˜ówù��q÷rø­ùe÷T÷TðÙê>î‚ò•ú

�

ø­ê

ê

�

�•êËíŸìaò»í­î¸ìrïOú�÷wñ<ë

�

íŸìaí±î˜÷wò•ìrïÊú�÷wêËí\�qöjú•ì

�

êËödê

�

ëÙëq÷rø±í��~�•ìrêËöjð ëÙø

�

òeî‚òeó ú,ìròÙòe÷rí\�qö ú•ìkø±ø­î˜ö•ðþ÷

�

í

�qö,üÖ÷%øËödí±ùeödö•ò

�

ñ�ö•ø­ìaí­î˜÷%ò ÷rü²ìrï‚ïOí±ùeö òeö•î˜ówù,�q÷%ø­ùR÷T÷RðÙê�î‚ê�ú�÷wñ<ëÙï˜ö•íËö•ð6ìaòÙð í±ùeödíË÷%íŸìrïOò

�

ñ7�qö,ø

÷%ü0òeö•î˜ówù��q÷rø­ùe÷T÷TðÙêÌî‚êÌ÷&�ÙíŸìrî‚òRöjð

� L

ù

�

ê*í±ùeödë�ìaøËí­î¸ú�î˜ë�ìaí±î˜÷wò î‚òÙðeö�� î‚ê*ëÙø±÷rëq÷wêËö•ð î‚ò í­ùRö òRö.�Tí

ë�ìaø­ìaó%ø­ìaë•ù*í±÷���ö-ì²ëÙø±ö�3aìrï˜ö•ò•ú�ö�ñ<öjìrê

�

ø±ö�í±÷<ü¿ì%ú�î‚ï‚î˜íŸìkí±öOëÙø

�

òÙî‚òeó

�

� � q�1 ���N1 �!�����!���N1 ).y*î‚ê-ì"æMåTä

� �

è H!G

�

�%â+÷rü
ì;ú�÷��Üï˜÷eú,ìaí±î˜÷wò�� � q����������!�=��� ) y�î˜ü�1���î‚ê0ìrò

î‚òÙêËíŸìaò•ú�ö�÷%üyüÖöjìaí

�

ø±ö ���&k
���

& �@�!������� M(n�ìaòÙð	�+î‚ê0ì�òeö•î˜ówù��q÷rø­ùe÷T÷Tð ÷%ü
�+î˜í­êËö•ï˜ü–ô�î

�

ö

�

ö•ï˜öjñ�öjòwí­ê

÷%ü�� ìaø±ö"òeö•î˜ówù��q÷rø­ê<í±÷ öjì%úŸù ÷%í­ùRö•ø

� /

÷%øÍö��Ùìrñ�ë•ï˜öwôVq 0�� $%� � �*�#� � �A��yXî‚ê�ìrò_î‚òÙêËí­ìrò•ú�ö"÷rü�ú�÷��

ï˜÷eú,ìaí±î˜÷wò q 0 � � � � y9î‚ò í­ùeödî‚ï‚ï

�

êËí±ø­ìaí­î˜÷%ò ê±ë•ìaí­î¸ìrïÊð•ìaíŸìaê±ö,íÌê±ùe÷ 5
ò î‚ò

/

î˜ó

�

ø±ö $

� L

ùeöÐíŸì��Ùï˜ö

î‚òÙêËíŸìaò•ú�ö;÷%ü�ì ú�÷��Üï˜÷eú,ìaí±î˜÷wò � � q������!���������&) yÐî‚ê�í­ùeöXú�÷wï‚ï˜öjú�í­î˜÷wò ÷%ü�ìrï‚ï
øË÷ 5 î‚òÙêËí­ìrò•ú�ö;÷%ü �

�

%



L

ùRö 	'GÙæ�H

�

�

�

	'G%H

�

å

�

æ�G H

�

åD� 4Mk � ����$hn/üÖ÷%øyüÖöjìaí

�

ø±öÊí·ÿTë�ö ��$�î‚ò*ì²ú�÷J�Üï˜÷eú,ìaí­î˜÷wò ��� q������!���������&) y

î‚ê<í­ùeö"üÖøŸì%ú�í­î˜÷%ò ÷%üOî‚òÙêËí­ìrò•ú�ö•êÍ÷%ü �!$ 54ùÙî¸úŸù_ë•ìaø±í±î¸ú,î˜ë•ìaí±ö�î‚òþìaò»ÿ øË÷ 5Ñî‚òÙêËíŸìaò•ú�ö"÷%ü�ú�÷��Üï˜÷eú,ìaí±î˜÷wò

�

� L

ùeö+ø­ìaí­î˜÷ ú•ìaò �qöÐú�÷wñ<ë

�

í±ö•ð ìrê

� �

$���� $��	�
����
������������
����$������������������! #"$"

�

�

$��%���������������'&(�

�$)

�

ô�5
ùeö,ø±ö+* î‚ê�ì øËöjï¸ìkí­î˜÷wò•ìaï

ëÙøË÷#^·öjú�í­î˜÷wò�÷rëqö,øŸìaí±î˜÷wò

�;/

÷%ø4ö.�eìrñ<ë•ï˜öwô•î‚ò

/

î˜ó

�

ø±ö $ÙôÙø±÷ 5Dî‚òÙêËíŸìròÙú�ö•ê4÷%ü/ú�÷J�Üï˜÷eú,ìaí­î˜÷wòZq 0��5��y<ìaøËö

q k40 �W�@�2� �W�.n �vk40 � � �5� �*� n �[k 0�� $%�5� �*� nCy

�-,

òeï˜ÿ�í 5y÷4÷

�

í1÷%üMD(3%ö2î‚òÙêËíŸìaò•ú�öjê•ô � �A�2ìròÙð � �*�Ê÷%üÙêËë�ìaí±î¸ìrï

üÖöjìaí

�

ø±ö ��ôeë�ìkø±í­î¸ú�î˜ë�ìkí±ö�î‚ò�ú�÷��Üï˜÷eú,ìaí­î˜÷%ò�q 0��5��y

�

ýw÷ � 4(k>k40��5�un � �un � �/.&" � �%�*�

�

L

ùeö
	'GÙæ�H

�

�

�

	'G H

�

å

�+���

ç1â

�

÷%ü�ì"ú�÷J�Üï˜÷eú,ìaí­î˜÷wò�� � q����������!����� ).y�î‚ê /,132

)

$10 �

q�� 4(k4� � �!$hnCy

�

ûÜò

/

î˜ó

�

øËö $Ùô•í­ùeö0ë�ìaø±í±î¸ú�î˜ë�ìaí­î˜÷%ò�ø­ìaí­î˜÷ � 4Mk q 0��5��y;�5�un�÷%ü�üÖöMìkí

�

øËö � î‚ò+ú�÷��Üï˜÷eú,ìaí±î˜÷wòZq 0��5��y�î‚ê

�

�

�-ìrêgú,ìrï¸ú

�

ï¸ìaíËöjð<ì �q÷ 3%ö

�

ýTî‚ñÍî‚ï¸ìaø±ï˜ÿwô�� 4(k q 0 �2� y;�50�n!î‚êG�

�

R&"

�EL

ùRö � 8 4 � 1 < 1 � 8 � 1 >�2 132�? 6	22k 0��5�un

�pñÍî‚òOkh�

�

R&"eô(�

�

� n � �

�

�

�9L

ùeö �%å

�

ç

�

H

�

å

�

G5F 	�æMå

.

G

. �

F

�

H“ãX÷%ü�ìÍú�÷��Üï˜÷eú,ìaí±î˜÷wò�ø

�

ï˜ö �)� � ���
î‚ê

í­ùRö-ëÙøË÷#��ì��•î‚ï‚î˜íÂÿ*÷%ü D•òeðÙî‚òeó*ìrò+î‚òÙêËí­ìrò•ú�ö0÷%ü ���Êî‚ò;ì�òeö•î˜ówù��q÷%ø±ùe÷T÷Rð"÷%ü/î‚òÙêËíŸìaò•ú�ö0÷%ü �)�

�

ûuíOú,ìrò

�qö-ú�÷wñ�ë

�

í±ö•ð�ìrê

� �

$���� $��	������
�3%45���6�7�98:��; $��%���������������! 

4�<

 >=("$"

�

�

$��%�������	���	�:�! 

4

�

54ùRö•øËö?*dî‚ê4ì�ëeø±÷&^·öMú�í±î˜÷wò�÷%ëqö,øŸìkí­î˜÷wò

�

@ � ���
����� � � � �������o�9����� ���o�E�����9���

:Êê-ê±ùe÷ 5
ò9î‚ò

/

î˜ó

�

ø±ö��•ô�í±ùeö*ìrï˜ó%÷%ø±î˜í­ùÙñ�í­ì�B%ö•ê-ì"êËö•í 1

L

÷%üWêËë�ìaí­î¸ìaï>ö�3%ö•ò»íoí·ÿ»ëqö•êjô!ì;êËö,í 1D÷%ü

ö�3%ö•ò»í�î‚òÙêËíŸìrò•ú�ö•ê•ô

�

êËö,ø��ÜðRö�DÙòeö•ð ü

�

ò•ú�í­î˜÷%òÙê²ø±ö,ëÙøËöjêËö•ò»í±î‚òeóÐêËë�ìaí­î¸ìaï�òRöjî˜ó%ù��q÷%ø±ùe÷T÷Rð ø±ö•ï¸ìaí±î˜÷wòÙê±ùÙî˜ë•ê

ìrê 5yö•ï‚ï�ìrê�î‚òwí±ö,ø±ö•êËíOñ<öjìrê

�

øËö•ê kiö

�

ó*ëÙøËö�3rìaï˜öjòÙú�öwôFú�÷%òÙðÙî˜í­î˜÷%ò•ìrï�ëÙø±÷#�•ì��•î‚ï‚î˜í·ÿ(n
ìròÙðXí±ùeø±ö•ê±ùe÷wï‚ðeêÊüÖ÷%ø

ëÙøËö�3aìrï˜ö•ò•ú�ö`��ìaê±ö•ð<ëeø

�

òÙî‚òRó

�

ûuí2ìrê±ê

�

ñ<ö•ê/í±ù•ìaí/í­ùeöWëÙø±ö�3aìrï˜ö•ò•ú�ö
ñ<öjìrê

�

ø±ö
î‚ê>ñ<÷%òe÷%í±÷%òÙî¸ú�î‚ò<ê­îAJ,öW÷%ü

ú�÷��Üï˜÷eú,ìaí±î˜÷wòÙê

�`L

ùeö�ìrï˜ór÷%ø­î˜í±ùÙñÓ÷

�

í±ë

�

í­êOì�êËö,í«÷%ü�ëÙøËö�3rìaï˜öjòwíOú�÷��Üï˜÷eú,ìaí±î˜÷wòÌø

�

ï˜ö•êV54î˜í±ù"í­ùeö73rìaï

�

ö•ê

÷%ü1í­ùeöoî‚ò»íËö,ø±ö•êËí
ñ<öjìrê

�

øËö•ê

�

L

ùeö<î‚òÙî˜í­î¸ìaï‚îAJMìkí­î˜÷wò�êËí±ö,ë ìrê±ê±î˜ówòÙêOêËíŸìaøËí­î‚òeól3aìrï

�

ö•êÊí±÷\3aìaø­î˜÷

�

êOð•ìaí­ìA�ÜêËí±ø

�

ú�í

�

øËöjê

�

êËö•ðÐî‚ò+í­ùeö

ìrï˜ó%÷rø­î˜í­ùeñ

�

�9ö4òe÷%í±ö
í±ù•ìaí>÷

�

ø>ëÙøËö�3aìrï˜ö•ò•ú�ö4ñ<öjìrê

�

øËö4ö�3aìrï

�

ìkí±ö•ê/íË÷<�
üÖ÷rø2ìrï‚ï•ú�÷��Üï˜÷eú,ìaí­î˜÷%òÙê�÷%üBê±îAJ,ö

�

�

ûÜò"÷rí­ùeö,øV52÷%ø­ðÙê•ô•ìrï‚ï1ú�÷��Üï˜÷eú,ìaí±î˜÷wòÙê�÷%ü�ê±îAJ,ö<�0ìaøËöoëÙø±ö�3aìrï˜ö•ò»í«ìròÙð�í­ùeö,øËö-î‚ê4òR÷ßòeö,öjð�üÖ÷%ø
ö•î˜í­ùeö,ø

í­ùRö0ú�÷wñ<ë

�

íŸìaí±î˜÷wò*÷%ü!ì²ëÙø±ö�3aìrï˜ö•ò•ú�ö�ñ<öjìrê

�

ø±ö�÷%øWëeø±ö�3aìrï˜ö•ò•ú�ö.�~�•ìrêËöjðlD•ï˜í±ö,ø±î‚òeó

� L

ù

�

ê•ôRí­ùeöoêËö,í �)�

÷%ü�ú,ìròÙðÙî‚ðÙìaí±ö�ú�÷��Üï˜÷Rú•ìkí­î˜÷wòÙêg÷%ü1ê±îAJ,ö ��ìrêm5yö•ï‚ïBìrêyí­ùRö�êËö,í)���>÷%ü�ëÙø±ö�3aìrï˜ö•ò»íWú�÷��Üï˜÷eú,ìaí±î˜÷wòÙê2÷rü1ê±îAJ,ö �

ìaøËö«î‚òÙî˜í­î¸ìaï‚îAJ•ö•ð²íË÷ 1

L

ô%í±ùeöÊêËö,í>÷%ü ��÷T÷wï˜öjìròÍê±ë•ìaí­î¸ìrïeö�3%ö•ò»í>í·ÿTë�öjê

� L

ùeö«ê±ö,í 
���÷%üFíŸì��•ï˜ö4î‚òÙêËí­ìrò•ú�ö•ê

÷%ü�ê±îAJ•ö���ú�÷J�Üï˜÷eú,ìaí­î˜÷wò*î‚ê
ú�ø±öjìaí±ö•ð\�Tÿ*êË÷%øËí­î‚òeó<í±ùeöoê±ö,íV1_÷rü�ö�3%ö•ò»í
î‚òÙêËí­ìrò•ú�ö•ê`�Tÿ�ö�3%ö•ò»íWíÂÿTëqö•ê

�

L

ùeöÍëÙøË÷%ëq÷wêËö•ð9ìaï˜ó%÷%ø­î˜í±ùÙñÍêÊüÖ÷%øoñ<î‚òÙî‚òeó;ú�÷��Üï˜÷eú,ìaí±î˜÷wò+ø

�

ï˜öjê�î˜íËö•ø­ìaí­îA3röjï˜ÿ"ë�ö•øËüÖ÷%ø­ñ üÖ÷

�

øK�•ìrê±î¸ú

íŸìaê4BTêjôeò•ìrñ�öjï˜ÿßó%ö•òeö,ø­ìaí­î˜÷wò�÷%ü�ú,ìròÙðÙî‚ðÙìaí±öoú�÷J�Üï˜÷eú,ìaí­î˜÷wòeêjô»ó%ö•òeö,øŸìaí±î˜÷wò*÷%ü1íŸì��•ï˜öoî‚òÙêËí­ìrò•ú�ö•êW÷%ü!ú,ìròU�

ðÙî‚ð•ìkí±öOú�÷��Üï˜÷eú,ìaí±î˜÷wòÙê•ô%ëÙø

�

òÙî‚òeó•ôRìròÙð�ó%ö•òeö,øŸìaí±î˜÷wòÍ÷%ü�ú�÷��Üï˜÷Rú•ìkí­î˜÷wò<ø

�

ï˜ö•ê

� L

ùeö•ê±ö«í­ìrê>BRê�ìkø±öOú,ìaø±ø±î˜ö•ð

÷

�

íOî‚òÙê±î‚ðeöÍì�ï˜÷»÷%ëÐî˜í±ö,øŸìkí­î‚òeóß÷ 3%ö,øÊí­ùRö<ê­îAJ,ö²÷rügí±ùeö<ú�÷J�Üï˜÷eú,ìaí­î˜÷wòeê

�

ûuí±ö,øŸìkí­î˜÷wòÙêÊê±í­ìaø±í 5
î˜í­ùXê±îAJ,ö��

ê±î‚ò•ú�öß÷

�

ø-ðeö�D•òÙî˜í­î˜÷%ò9÷rü�ëÙø±ö�3aìrï˜ö•ò•ú�ößñ<öjìrê

�

øËö*ìrï‚ï˜÷ 5
êoòe÷+ëeø

�

òÙî‚òRó+üÖ÷rø²ú�÷J�Üï˜÷eú,ìaí­î˜÷wòeê�÷%üWê­îAJ,ö��

�

� ö0ðRöjê­ú�ø­îA��ö�í­ùRö-ú�÷wñ�ë

�

íŸìkí­î˜÷wò•ìaï[êËíËø

�

ú�í

�

ø±ö�÷%ü1öMìrú“ù*í­ìrê>B*î‚ò*üÖ÷%ø±í±ù•ú�÷wñÍî‚òeó<ê

�

�•êËöjú�í­î˜÷wòeê

�

R



Input:

     (a) E = {Event-ID, Event-Type, Location in Space} representing a set of events;

          ET = {Set of boolean spatial event types};

     (b) Neighborhood relationship function; pair of spatial points;

     (c) Interest measure function (e.g. prevalence, conditional probability);

     (d) Threshold on prevalence measure and conditional probability;

Output:

     A set of co-locations with values of interest measures (i.e. prevalence, conditional

     probability) satisfying threshold.

Data Structure:

      
k = Co-location size

      C
k
 = set of candidate size k co-locations in iteration k = 1, 2, ..., P

      T
k
 = set of table instances of co-locations in C
k
 for k = 1, 2, ..., P

      P
k
 = set of prevalent size k co-locations for k = 1, 2, ..., P

      R
k
 = set of co-location rules of size k for k = 1, 2, ..., P

      
T_C
k
 = set of coarse-level table instances of size k co-location in 
C
k
 for k= 1, 2, ..., P

Steps:

      Co-location-size k = 1

      C
1
 = ET;

      P
1
 = ET;

      T
1
 = generate_table_instance(
C
1
, E);


      Initialize data structure 
C
k
, T
k
, P
k
, R
k
, T_C
k
 to be empty for k >1

      while(not empty P
k
) do{

           C
k+1
 = generate_candidate_colocation (C
k
, k);

           if (fmul = true) then {

                    C
k+1
 = multi_resolution_pruning (
C
k+1
);

            }

           T
k+1
 = generate_table_instance ( 
   , 
C
k+1
, T
k
);

           P
k+1
 = select_prevalent_colocation(    
, 
C
k+1
, T
k+1
);

           R
k+1
 = generate_colocation_rule (
P
k+1
, T
k+1
);

      }

      return union (R
2
, ..., R
k+1
);
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and algorithm stops
if set to greater than 4/7
will be pruned if min_pre

and coarse level table instances
c7

Co-location of size 3
and fine level table instances

f7

3              5               1
3              5               2
3              6               1
3              6               2
4              5               1
4              5               2
                ......               
6               9              3
6               9              4

4/7            5/10         4/4

Co-location of size 3

(0, 4)       (0, 3)       (0, 4)
(0, 4)       (0, 3)       (1, 3)
(0, 4)       (0, 4)      (0, 4)
(0, 4)       (0, 4)       (1, 3)
(0, 4)       (1, 3)       (0, 4)
(0, 4)       (1, 3)       (1,3)
(1, 3)       (0, 4)       (0, 4)
(1, 3)       (0, 4)       (1, 3)
(1, 3)       (1, 3)       (0, 4)
(1, 3)       (1, 3)       (1, 3)

4/7 6/10 4/4

1
2
3
4
5
6
7

1
2
3
4
5
6
7
8
9
10

1
2
3
4

 1

1

1

f1 f2 f3

Co-location of size 1

3       5
3       6
4       5
4        6
5        5
5        6
5        7
5        8
5        9
6        5
6        7
6        8
6        9

3       1
3       2
4       1
4       2
5       3
5       4
6       3
6       4

5      1
5      2
6      1
6      2
7      3
7      4
8      3
8      4
9      3
9      4

4/7 6/10

4/7 4/4

5/10 4/4

f5 f6f4

Co-location of size 2
and fine level table instances

3       4

Candidate co-location of size 3

Co-location of size 1

(0, 4)
(1, 3)
(5, 0)
(5, 3)

(0, 0)
(0, 3)
(0, 4)
(1, 3)
(5, 4)

c1 c2 c2

(0, 4)
(1, 3)

1
1

1

a)

b)

(0, 4) (0, 3)
(0, 4) (0, 4)
(0, 4) (1, 3)
(1, 3) (0, 3)
(1, 3) (0, 4)
(1, 3) (1, 3)
(5, 3) (5, 4)

(0,3 ) (0, 4)
(0, 3) (1, 3)
(0, 4) (0, 4)
(0, 4) (1, 3)
(1, 3) (0, 4)
(1, 3) (0, 4)

5/7 7/10

4/7 4/4

6/10 4/4

(0, 4) (0, 4)
(0, 4) (1, 3)
(1, 3) (0, 4)
(1, 3) (1, 3)

c5 c6c4
and coarse level table instances

Co-location of size 2

will be pruned if min_pre
if set to 0.6, and 
will be further evaluated
and algorithm stops

Candidate co-location of size 2

and fine level table instancesand coarse level table instances
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