
                       Pojmové shlukování.

0. Úvod.
   Následující text se týká tzv. pojmového shlukování  (conceptual clustering).  Pokusíme se v�Q�P�SRSVDW
podstatu této problematiky z�KOHGLVND�VWURMRYpKR�XþHQt�D�GYD�]iNODGQt�SRKOHG\�QD�Qt��WDWR�GLFKRWRPLe nás pak
povede k�FKiSiQt�SRMPRYpKR�VKOXNRYiQt��MDNRåWR�SURFHVX�SURKOHGiYiQt�RGHKUiYDMtFtKR�VH�YH�W�HFK�URYLQiFK�
V�GDOãtFK�þiVWHFK��SDN�SRQ�NXG�REãtUQ�ML��L�NG\å�VWiOH�QH�GHWDLOQ���S�HGVWDYtPH�Q�NWHUp�]H�V\VWpP$��R�QLFKå�VH� 
v��S�HGFKR]tP�WH[WX�Y�QDUiåNiFK�]PL�XMHPH�
���7DNRYêWR�WH[W�MH�S�HGHYãtP�LQIRUPDWLYQt�D�QHP$åH�MtW�S�tOLã�GR�KORXEN\��-H�SURWR�SURNOiGiQ��DGRX�RGND]$�QD
literaturu, v�Qtå�MVRX�GHWDLOQ��SRMHGQiQ\�V\VWpP\��R�QLFKå�]GH�EXGH���W�HED�MHQ�YH�VWUXþQp�]PtQFH����Hþ�
6DPR]�HMP��MH�Wpå�XYHGHQD�OLWHUDWXUD��S�HKOHGRY�MãtKR�FKDUDNWHUX���>���@��>���@�����SRXåLWi�S�L��MHKR�S�tSUDY��
&HONRY��E\�P�O�WHQWR�WH[W�VORXåLW�MDNR�~YRG�GR�SUREOpPX�D�S�HKOHGQi�LQIRUPDFH�SUR�LQWHUHVXMtFtKR�VH�þWHQi�H�L
MDNR�]GURM��Q�NWHUêFK��OLWHUiUQtFK��SUDPHQ$�SUR�YiåQpKR�]iMHPFH�

1.    Podstata pojmového shlukování.
���-HGQtP�]H�]iNODGQtFK�SUREOpP$��VH�NWHUêPL�VH�S�L�]SUDFRYiQt�GDW�VHWNiYiPH��MH�NRQVWUXNFH�VP\VOXSOQêFK
NODVLILNDFt�QD�PQRåLQ��SR]RURYDQêFK�REMHNW$��-LQDN��HþHQR�MGH�R�Y\KOHGiYiQt�VP\VOXSOQêFK��ÄREUD]F$³�QHER
ÄVKOXN$³�Y�GDWHFK��3RQ�NXG�XUþLW�ML�P$åHPH�~ORKX�IRUPXORYDW�QiVOHGXMtFtP�]S$VREHP��0�MPH�GiQX�PQRåLQX
REMHNW$���LQVWDQFt��O�D�PQRåLQX�DWULEXW$��FKDUDNWHUL]XMtFtFK�W\WR�REMHNW\���SUR�NDåGê�DWULEXW�MH�GiQ�RERU��MHKR
PRåQêFK�KRGQRW��.DåGê�REMHNW�MH�SDN�UHSUH]HQWRYiQ��YHNWRUHP�KRGQRW��NWHUêFK�MHGQRWOLYp�DWULEXW\�QDEêYDMt�QD
WRPWR�REMHNWX��ÒNROHP�MH�QDOp]W�PQRåLQX�VKOXN$���SRGPQRåLQ�PQRåLQ\�O���WDNRYRX��åH�Pi�ÄY\VRNRX�NYDOLWX³
vzhledem k�GDQp�Pt�H�NYDOLW\�
���7DWR�~ORKD�E\OD�SRGUREQ��VWXGRYiQD�D��HãHQD��PHWRGDPL�QXPHULFNp�WD[RQRPLH��FRå��E\O\�PHWRG\�Y\YLQXWp
v�S�tURGQtFK�D�VRFLiOQtFK�Y�GiFK�SUiY��SUR�~þHO\�Y\WYi�HQt�NODVLILNDþQtFK�VFKpPDW�QDG�PQRåLQDPL�GDW��.OtþRYêP
SRMPHP�MH�S�LWRP�PtUD�SRGREQRVWL�REMHNW$���WHG\�IXQNFH��NWHUi��GYRMLFtP�REMHNW$���QHER�OpSH�GYRMLFtP�YHNWRU$
KRGQRW�DWULEXW$��NWHUp�W\WR�REMHNW\�SRSLVXMt����S�L�D]XMH�Q�MDNp�þtVOR�±�MHMLFK�SRGREQRVW����6KOXN\�MVRX�SRWRP
WDNRYp�SRGPQRåLQ\�REMHNW$��MHMLFK�YQLW�Qt�SRGREQRVW���WHG\�SRGREQRVW�GYRMLF�REMHNW$�QiOHåHMtFtFK�WpPXå�VKOXNX�
MH�Y\VRNi�D�VRXþDVQ��YQ�Mãt�SRGREQRVW���WHG\�SRGREQRVW�GYRMLF�REMHNW$�QiOHåHMtFtFK�U$]QêP�VKOXN$P��MH�PDOi��-H
]�HMPp��åH�VP\VOXSOQRVW�WDNRYpWR�PtU\�SRGVWDWQ��]iYLVt�QD�YêE�UX�DWULEXW$�D�QD�WRP��]GD�MVRX�UHOHYDQWQt�SUR
SRSLV�ÄVNXWHþQp³�SRGREQRVWL�REMHNW$�
   V�NRQYHQþQt�DQDOê]H�GDW�MH�SRGREQRVW�GYRX�REMHNW$��o1  a  o2  GiQD�MHGQtP�þtVOHP�±�KRGQRWRX�PtU\�SRGREQRVWL
(podobnostní funkce) na vektorech hodnot reprezentujících  o1 a o2��7DNRYpWR�PtU\�SRGREQRVWL�MVRX�NRQWH[WRY�
QH]iYLVOp��QH]iYLVOp�QD�RNROt���6WXGRYDO\�VH�L�NRQWH[WRY��]iYLVOp�PtU\�SRGREQRVWL��NGH�SRGREQRVW�REMHNW$��o1 a o2QH]iYLVt�SRX]H�QD�QLFK�VDPRWQêFK��DOH�L�QD�GDOãtFK�REMHNWHFK�PQRåLQ\�O��3�tNODGHP�WDNRYp�PtU\�P$åH�EêW
S�HYUiFHQi�KRGQRWD�W]Y��Y]iMHPQp�Y]GiOHQRVWL���YL]��>���@����3�HGVWDYPH�VL��åH�XVSR�iGiPH�YãHFKQ\�REMHNW\�]� O
podle jejich euklidovské vzdálenosti od  o1  D�NDåGpPX�S�L�DGtPH�MHKR�SR�DGt���REMHNW�QHMEOLåãt��o1 �Pi�S�L�D]HQR
SR�DGt������SRGREQ��XVSR�iGiPH�YãHFKQ\�REMHNW\�SRGOH�MHMLFK�Y]GiOHQRVWL�RG��o2  D�RS�W�MLP�S�L�DGtPH�MHMLFK
SR�DGt��9]iMHPQRX�Y]GiOHQRVWt�o1 a o2 �SDN�EXGHPH�UR]XP�W�VRXþHW�SR�DGt�REMHNWX��o1��Y��XVSR�iGiQt�REMHNW$
vzhledem k  o2  D�SR�DGt�REMHNWX��o2  �S�L�XVSR�iGiQt�REMHNW$�Y]KOHGHP�N� o1. Podobnost  o1 a  o2   tedy závisí na
jejich vztazích  k��RVWDWQtP�REMHNW$P�]� O
   I v �WDNRYpPWR�S�tSDG��YãDN�S�HWUYiYi�MHGQD�SRGVWDWQi�QHYêKRGD��VSRþtYDMtFt�Y�WRP��åH�WDNRYpWR�PtU\�MVRX�VWiOH
SRMPRY��QH]iYLVOp��MLQêPL�VORY\��åH�]iYLVt�SRX]H�QD�YODVWQRVWHFK�MHGQRWOLYêFK�REMHNW$���MDN�MVRX�SRSLVRYiQ\
SRPRFt�DWULEXW$�D�MHMLFK�KRGQRW��DOH�QLNROL�QD�ÄYQ�MãtFK³�SRMPHFK��NWHUp�VH�QHGDMt�RGYRGLW�]�YODVWQRVWt�REMHNW$�
DOH�MVRX�XåLWHþQp�SUR�FKDUDNWHUL]DFL�VKOXN$�MDNR�FHON$��-HãW��MLQDN��HþHQR��S�L�SRXåLWt�SRMPRY��QH]iYLVOp�PtU\
SRGREQRVWL��MVRX�YêVOHGQp�VKOXN\�GHILQRYiQ\�VYRX�H[WHQ]t��WHG\�YêþWHP�VYêFK�SUYN$���Shlukovací metoda pak
PXVt�EêW�Y\EDYHQD�]YOiãWQt�VFKRSQRVWt�UR]SR]QiYDW�VKOXN\���NRQILJXUDFH�REMHNW$���NWHUp�RGSRYtGDMt�MLVWêP
SRMP$P��D�WHG\�XPRå�XMt�SRSVDW�VKOXN\�LQWHQ]LRQiOQ��±�MDNR�PQRåLQ\�REMHNW$�VSO�XMtFtFK�Q�MDNRX�YODVWQRVW��
���'tYi�OL�VH�þORY�N�QD�REUi]HN
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3DWUQ����HNQH��åH�ERG\�Y�URYLQ��MVRX�XVSR�iGiQ\�GR�GYRX�NRVRþWYHUF$��%RG\��o1  a  o2 , jakkoliv jsou k�VRE�
QDY]iMHP�EOtåH��QHå�NH�NWHUpPXNROLY�MLQpPX�ERGX��XPtVWt�WHG\�GR�U$]QêFK�VKOXN$��7R�]QDPHQi��åH�þORY�N
QHY\WYi�t�W\WR�VKOXN\�QD�]iNODG��Y]GiOHQRVWL�GYRMLF�ERG$��QêEUå�QD�]iNODG��SRMPRYp�VRXQiOHåLWRVWL��%RG\
Y\WYi�HMt�VKOXN��MHVWOLåH�VSROHþQ��UHSUH]HQWXMt�Wêå�SRMHP�±�Y�QDãHP�S�tNODGX�MH�WtPWR�SRMPHP�ÄNRVRþWYHUHF³�
8YHGHQê�S�tNODG�LOXVWUXMH�]iNODGQt�LGHX��YHGRXFt�N pojmovému shlukování.  Z tohoto pohledu závisí míra
SRGREQRVWL�REMHNW$�o1 a o2��QLNROL�SRX]H�QD�W�FKWR�REMHNWHFK�D�QD�REMHNWHFK�]�MHMLFK�ÄRNROt³�DOH�Wpå�QD�PQRåLQ�
SRMP$��SRPRFt�QLFKå�P$åHPH��FKDUDNWHUL]RYDW���SRSVDW���o1  i  o2��VSROHþQ����3RMPRYp�VKOXNRYiQt�WHG\
QHLGHQWLILNXMH�VKOXN\�SRX]H�MDNR�PQRåLQ\�REMHNW$��DOH�RGKDOXMH�WDNp�MHMLFK�LPSOLFLWQt�SRMPRYRX�VWUXNWXUX�
6KOXN\�MVRX�GHILQRYiQ\�MDN�YêþWHP�VYêFK�SUYN$���H[WHQ]LRQiOQ���WDN�IRUPXOt��XUþXMtFt�Y]WDK�QiOHåHQt�REMHNWX�GR
VKOXNX���LQWHQ]LRQiOQ����.YDOLWD�Y\WYR�HQp�PQRåLQ\�VKOXN$�]iYLVt�MDN�QD�NYDOLW��REMHNW$�D�MHMLFK�UHSUH]HQWDFH�WDN
QD�NYDOLW��SRMP$��NWHUp�PRKRX�EêW�SRXåLW\�S�L�FKDUDNWHUL]RYiQt�VKOXN$���D�NWHUi�VH�Gi�P��LW�QDS��ÄMHGQRGXFKRVWt³
SRMP$��MHMLFK�ÄYKRGQRVWt³�DSRG���

������3RMPRYp�VKOXNRYiQt�MDNR�UR]ãt�HQt�SRVWXS$�QXPHULFNp�WD[RQRPLH��
   K��PHWRGiP�SRMPRYpKR�VKOXNRYiQt�P$åHPH�S�LVWXSRYDW�]H�GYRX�KOHGLVHN��6�MHGQtP��S�tVWXSHP�MVPH�VH�MLå
VH]QiPLOL�±�SRMPRYp�VKOXNRYiQt�VH�FKiSH�MDNR�UR]ãt�HQt���þL�DQDORJLH��WHFKQLN�QXPHULFNp�WD[RQRPLH��%XGHPH�VH
PX�Q\Qt�Y�QRYDW�SRQ�NXG�SRGUREQ�ML��'UXKêP�SRKOHGHP��NWHUê�VH�GtYi�QD�SRMPRYp�VKOXNRYiQt�MDNR�QD�PHWRGX
W]Y��XþHQt�SR]RURYiQtP�±�FKiSDQpKR�Y�MLVWpP�NRQWUDVWX�N�ÄSRXKpPX³�XþHQt�]�S�tNODG$�±�VH�EXGHPH�]DEêYDW
SR]G�ML�
����/LWHUDWXUD�R�QXPHULFNp�WD[RQRPLL���>���@���UR]OLãXMH�W�L�VNXSLQ\�PHWRG���2SWLPDOL]DþQt�PHWRG\�Y\WYi�t���QLMDN
QHVWUXNWXURYDQRX��PQRåLQX�SR�GYRX�GLVMXQNWQtFK�VKOXN$��MLQêPL�VORY\�UR]NODG�PQRåLQ\�O��3�L�VYp�þLQQRVWL
KOHGDMt�JOREiOQ��RSWLPiOQt�UR]NODG�QD�k�VKOXN$���k�MH�S�LUR]HQp�þtVOR�S�HGHP�GDQp�XåLYDWHOHP���WR�RYãHP�Pi�]D
QiVOHGHN�MHMLFK�]QDþQRX�YêSRþHWQt�QiURþQRVW�D�RPH]XMH�MHMLFK�SRXåLWt�QD�PDOp�PQRåLQD�REMHNW$�D�QHER��PDOp
KRGQRW\�þtVOD�k.
���+LHUDUFKLFNp�PHWRG\�Y\WYi�t���NR�HQRYp��NODVLILNDþQt�VWURP\�QD�PQRåLQ��REMHNW$�O, kde listy jsou jednotlivé
REMHNW\�D�ÄYQLW�Qt³�X]O\�VWURPX�UHSUH]HQWXMt�VKOXN\�REMHNW$��.DåGê�Ä�H]³�WDNRYpKRWR�VWURPX�QD�Q�MDNp�KODGLQ�
�WM��PQRåLQD�YãHFK�VKOXN$�UHSUH]HQWRYDQêFK�X]O\�OHåtFtPL�QD�]YROHQp�KODGLQ���MH�UR]NODGHP�O. Hierarchické
PHWRG\�P$åHPH�GiOH�G�OLW�QD�UR]G�ORYDFt���GLYL]LELOQt���NWHUp�JHQHUXMt�NODVLILNDþQt�VWURP�VKRUD�GRO$�D�VOXþRYDFt
(DJORPHUDWLYQt���NWHUp�KR�JHQHUXMt�]S$VREHP�]GROD�QDKRUX��.YDOLWD�UR]NODGX�Y\WYR�HQpKR�Q�MDNêP
KLHUDUFKLFNêP�SRVWXSHP�]iYLVt�REY\NOH�QD��DG��ÄORNiOQtFK³�UR]KRGQXWt��3�L�SRXåLWt�UR]G�ORYDFt�WHFKQLN\�MH�X]HO
þiVWHþQ��Y\WYR�HQpKR�NODVLILNDþQtKR�VWURPX�GiOH�G�OHQ�QH]iYLVOH�QD�MLQêFK���QHURGLþRYVNêFK��X]OHFK�VWURPX�
7tP��åH�VH�Y�KLHUDUFKLFNêFK�SRVWXSHFK�XåtYi�ÄORNiOQtFK³�UR]KRGRYiQt��MVRX�W\WR�PHWRG\�Y porovnání
s�RSWLPDOL]DþQtPL�PpQ��YêSRþHWQ��QiURþQp���FRå�RYãHP�P$åH�EêW�]QHKRGQRFHQR�SUDYG�SRGREQ��PHQãt�NYDOLWRX
výsledného rozkladu).
���7�HWtP�W\SHP�MVRX�W]Y��VNXSLQRYp��FOXPSLQJ��PHWRG\��Y\WYi�HMtFt�PQRåLQX�VKOXN$��MHMtå�SUYN\���WHG\�MHGQRWOLYp
VKOXN\���QHMVRX�QXWQ��SR�GYRX�GLVMXQNWQt��PRåQRVW�ÄS�HNUêYiQt³�Q�NWHUêFK�VKOXN$�SO\QH�]�WRKR��åH�PHWRGD
WRKRWR�W\SX�QH]iYLVOH�]SUDFRYiYi�XUþLWê�SRþHW�VKOXN$��NWHUp�PRKRX�EêW�ÄKRVWLWHOL³��QRYpKR��REMHNWX��NWHUê
SRW�HEXMHPH�NODVLILNRYDW���]D�DGLW��
���6WHMQêP�]S$VREHP��P$åHPH�W�tGLW�L�PHWRG\�D�WHFKQLN\�SRMPRYpKR�VKOXNRYiQt��7DN�QDS�tNODG�W]Y��shlukovací
modul  (Clustering Module nebo také Partioning Module)  programu CLUSTER/2 (viz [ 12 ] ; o tomto systému
EXGHPH�SRGUREQ�ML�POXYLW�SR]G�ML���UHDOL]XMH�RSWLPDOL]DþQt�PHWRGX��SUR�GDQRX�PQRåLQX�REMHNW$�O a parametr k 
Y\WYi�t�RSWLPiOQt�k-rozklad  (rozklad na k�GLVMXQNWQtFK�VKOXN$���7HQWR�SRVWXS�MH�YêSRþHWQ��QiURþQê��D�QHQt
UHDOL]RYDWHOQê�SUR�YHONp�KRGQRW\�þtVOD�k. Hierarchický modul  (Hierarchy-EXLOGLQJ�0RGXOH���WpKRå�SURJUDPX�MH
]DVH�S�tNODGHP�KLHUDUFKLFNp�PHWRG\��9\WYi�t�NODVLILNDþQt�VWURP�]S$VREHP�VKRUD�GRO$���MH�WR�WHG\�UR]G�ORYDFt
WHFKQLND���SUR�GDQê�X]HO�NODVLILNDþQtKR�VWURPX�YROi�shlukovací modul s malou hodnotou k a vybírá jeho
optimální rozklad.
���-LQêPL�S�tNODG\�UR]G�ORYDFtFK�KLHUDUFKLFNêFK�SRVWXS$�MVRX�V\VWpP\��',6&21���>���@����QHER��5800$*(
���>���@�@���2ED�Y\WYi�HMt�PRQRWHWLFNê�NODVLILNDþQt��VWURP��KUDQ\�Y\FKi]HMtFt�] jednoho uzlu jsou ohodnoceny
U$]QêPL�KRGQRWDPL�WpKRå���MHGQRKR��DWULEXWX��1DSURWL�WRPX�hiererchický modul z  CLUSTER/2  ohodnocuje
KUDQ\�NRQMXQNFHPL��KRGQRW�Q�NROLND�DWULEXW$��Y\WYi�t�WHG\��W]Y��polytetickou klasifikaci). DISCON se od obou
GDOãtFK�]GH�]PL�RYDQêFK�V\VWpP$���D�YODVWQ��RG�Y�WãLQ\�KLHUDUFKLFNêFK�WHFKQLN��RGOLãXMH�Y�WRP��åH�Y\WYi�t
RSWLPiOQt�NODVLILNDþQt�VWURP���P��HQR�SRþWHP�X]O$�~SOQpKR�VWURPX���]DWtPFR�5800$*(�D�&/867(5���G�ODMt
SRX]H�ÄORNiOQ��RSWLPiOQt³�NODVLILNDFL��WM��SUR�GDQê�X]HO�Y\WYi�HMt�MHKR�RSWLPiOQt�G�OHQt�QH]iYLVOH�QD�G�OHQt�MLQêFK
X]O$��D�ÄY��t³��åH�YêVOHGQê�VWURP�EXGH�PtW�ÄY\VRNRX�NYDOLWX³��3�tNODGHP�V\VWpPX�XåtYDMtFtKR�VOXþRYDFt
KLHUDUFKLFNRX�WHFKQLNX�Y\WYi�HQt�NODVLILNDþQtKR�VWURPX�MH�0.������>���@����
   Mezi systémy pojmového shlukování pomocí skupinových (clumping) metod jsou UNIMEM (viz [ 10 ]  , [ 5 ];
k��WRPXWR�V\VWpPX�VH�MHãW��SRGUREQ�ML�YUiWtPH���]�GDOãtFK�QDS�tNODG�*/$8BER ( [ 8 ] ).



������3RMPRYp�VKOXNRYiQt�MDNR�XþHQt�SR]RURYiQtP.
3RKOHG��QD�SRMPRYp�VKOXNRYiQt�MDNR�QD�UR]ãt�HQt�PHWRG��QXPHULFNp�WD[RQRPLH��S�LEOLåXMH�YVWXSQ��±�YêVWXSQt
FKRYiQt��DG\�VKOXNRYDFtFK�DOJRULWP$��3UR�EOLåãt�SRUR]XP�Qt��MHMLFK�þLQQRVWL�MH�XåLWHþQp��SRGtYDW�VH�QD�SRMPRYp
VKOXNRYiQt�MHãW��]�MLQpKR�SRKOHGX��±��WRWLå��MDNR�QD�W]Y��XþHQt�SR]RURYiQtP���Y�NRQWUDVWX�V��ÄSRXKêP³�XþHQtP�] 
S�tNODG$���3�L�XþHQt�]��S�tNODG$�XþLWHO�NODVLILNXMH�REMHNW\�FR�GR�S�tVOXãQRVWL��N��MHGQRWOLYêP�W�tGiP���]DWtPFR
SRMPRYp�VKOXNRYiQt��MH�QH�t]HQp�XþHQt���WHG\�XþHQt�EH]�XþLWHOH���NWHUp�XåtYi�RKRGQRFRYDFt��IXQNFL��SRPRFt�Qtå
NRQVWLWXXMH�W�tG\�V�ÄGREUêPL³�SRMPRYêPL�SRSLV\��PHWRG\�SRMPRYpKR�VKOXNRYiQt�WHG\�RKRGQRFXMt��NYDOLWX�VKOXNX
QD��]iNODG��MHKR�SRMPRYpKR�SRSLVX�
���.DåGê�DOJRULWPXV�SRMPRYpKR�VKOXNRYiQt�VH�PXVt�Y\SR�iGDW�VH�GY�PD�~NRO\��3UYQtP�MH��HãHQt�shlukovacího
�DJUHJDþQtKR���SUREOpPX��VSRþtYDMtFt�YH�Y\WYR�HQt�PQRåLQ\�VKOXN$�QD�GDQp�PQRåLQ��REMHNW$��NDåGê�VKOXN�MH
GHILQRYiQ�H[WHQ]LRQiOQ���WHG\�YêþWHP�VYêFK�SUYN$��7HQWR�~NRO�QDP$åH�EêW���HãHQ�XþHQtP�]��S�tNODG$��S�L�NWHUpP
S�HGSRNOiGiPH��åH�PQRåLQD�VKOXN$�MH�SRVN\WQXWD�H[WHUQtP�]GURMHP�±�XþLWHOHP��'UXKêP�~NROHP�MH��HãHQt
FKDUDNWHUL]DþQtKR�SUREOpPX��WHG\�XUþHQt�SRMP$��FKDUDNWHUL]XMtFtFK��MHGQRWOLYp��H[WHQ]LRQiOQ��GHILQRYDQp��VKOXN\
D�Y\WYi�HMtFtFK�MHMLFK�SRMPRYp�SRSLV\��7HQWR�~NRO�MH�YODVWQ��SUREOpP�XþHQt�]�S�tNODG$��2ED�SUREOpP\�QHMVRX
RYãHP�S�L��SRMPRYpP�VKOXNRYiQt�QH]iYLVOp��YêVOHGHN�FKDUDNWHUL]DFH���WHG\�PQRåLQD�SRMP$��PXVt�EêW�SRXåLW�SUR
XUþHQt�NYDOLW\�VKOXN$�REMHNW$���WHG\�YêVOHGNX�DJUHJDFH��
���3�LUR]HQêP�SRVWXSHP���S�L�SRMPRYpP�VKOXNRYiQt��VH�WHG\�MHYt�QHMSUYH�Y\�HãLW�SUREOpP�DJUHJDFH�D�SRWp�SRXåtW
Q�MDNRX�PHWRGX�XþHQt�]�S�tNODG$��SUR��HãHQt�FKDUDNWHUL]DþQtKR�SUREOpPX��7DNWR�VH�VNXWHþQ��Gi�VWUXNWXURYDW
þLQQRVW��DG\�VWiYDMtFtFK�V\VWpP$���0.�����*/$8%(5��81,0(0���9ãLPQ�PH�VL�MHãW��DOHVSR��VWUXþQRX
SR]QiPNRX�V\VWpP$��5800$*(�D�',6&21��2ED�SRXåtYDMt�VH]QDPX�DWULEXW$���VSHFLILNRYDQêFK�XåLYDWHOHP�� 
N��Y\WYi�HQt�PRåQêFK�UR]NODG$�PQRåLQ\�REMHNW$��5800$*(��XYDåXMH��DGX�UR]NODG$���NDåGê�]�QLFK�MH�XUþHQ
U$]QêPL�KRGQRWDPL�MHGQRKR�]YROHQpKR�DWULEXWX��D�Y\EtUi�]  nich takový, který má „nejlepší“ pojmový popis
Y\WYR�HQê�SRPRFt�]EêYDMtFtFK�DWULEXW$��-LQêPL�VORY\��QHMSUYH��Hãt�DJUHJDþQt�SUREOpP�XåLWtP�KRGQRW�MHGQRKR
DWULEXWX�D�SDN�YROi���MDNR�VXEUXWLQX��XþHQt�]�S�tNODG$��DE\�FKDUDNWHUL]RYDO�VKOXN\�Y�WHUPtQHFK�RVWDWQtFK�DWULEXW$�
5800$*(�DSOLNXMH�WHQWR�SRVWXS�UHNXU]LYQ��QD�NDåGê�]H�VKOXN$�Y\EUDQpKR�UR]NODGX�D�WtP�Y\WYi�t�MHGQX
KLHUDUFKLFNRX�NODVLILNDFL��',6&21�WDNp�SRXåtYi�KRGQRW��MHGQRWOLYêFK�DWULEXW$�N�Y\WYR�HQt�PRåQêFK�UR]NODG$�
1HY\WYi�t�DOH�H[SOLFLWQt�SRSLV�Y]QLNOêFK�VKOXN$�SRPRFt�]EêYDMtFtFK�DWULEXW$��QêEUå�SRX]H�VH�UHNXU]LYQ��YROi�QD
NDåGê�]�QLFK�D�WtP�Y\WYi�t��SRPRFt�]EêYDMtFtFK�DWULEXW$�NODVLILNDþQt�VWURP�QD�PQRåLQ��REMHNW$�VGUXåHQêFK
v�WRPWR�VKOXNX��2ED�W\WR�V\VWpP\�MVRX�]DORåHQ\�QD�]QiPpP�DOJRULWPX�,'��XþHQt�]�S�tNODG$��1iVOHGXMtFt�REUi]HN
VFKHPDWLFN\�]Qi]RU�XMH�MHMLFK�DJUHJDþQt�SURFHV�
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                          rozklad 1

���'$P\VOQ�ML�NRPELQXMH�DJUHJDþQt�D�FKDUDNWHUL]DþQt�SURFHV�V\VWpP�&/867(5�����S�HVQ�ML�MHKR�shlukovací
PRGXO���0i�OL�UR]ORåLW�YVWXSQt�PQRåLQX�SR]RURYDQêFK�REMHNW$���WUHQLQJRYRX�PQRåLQX���GR�k disjunNWQtFK�W�tG
�VKOXN$���]YROt�QHMSUYH�k MDGHU��]iURGHþQêFK�REMHNW$���6\VWpP�FKiSH�NDåGp�MiGUR�i�MDNR�SR]LWLYQt�S�tNODG�Q�MDNp
W�tG\���Q�MDNpKR�SRMPX��D�RVWDWQt�MiGUD�MDNR�QHJDWLYQt�S�tNODG\�WpWR�W�tG\��3UR�NDåGRX�WDNWR�LQGXNRYDQRX
�XUþHQRX��W�tGX�SURJUDP�JHQHUXMH�W]Y��PD[LPiOQ��REHFQp�UR]OLãRYDFt��GLVNULPLQDþQt��SRSLV\�Di1,...,Dim; jinak
�HþHQR�SUR�NDåGp�MiGUR�i�GRVWDQHPH�MLVWê�SRþHW�im�SRSLV$���WM��SRMP$���]��QLFKå�NDåGê�ÄSRNUêYi³�WRWR�MiGUR���WM�
jádro i�VSO�XMH�SRSLV��D�ÄQHSRNUêYi³�åiGQp�MLQp�MiGUR���åiGQp�MLQp�MiGUR�l�U$]Qp�RG��i �SRSLV�QHVSO�XMH���.DåGê
popis Dij  daného jádra i SRNUêYi�WDNp�GDOãt�REMHNW\���NWHUp�QHMVRX�MiGUD��D�W\WR�REMHNW\�S�L�DGtPH�VSROX�V ním do
j-Wp�W�tG\�Kij��-VRX�OL�YãHFKQ\�REMHNW\���MiGUD�L��QH�MiGUD��NODVLILNRYiQ\�SRPRFt�W�FKWR�UR]OLãRYDFtFK�SRSLV$��SDN
z��WRKR��åH�]PtQ�Qp�SRSLV\�MVRX�PD[LPiOQ��REHFQp�Y\SOêYi��åH�SUR�NDåGê�UR]NODG�XUþHQê�MHMLFK�OLERYROQRX
NRPELQDFt���SUR�NDåGp�MiGUR�MHGHQ�SRSLV��SODWt��åH�SUR�OLERYROQê�REMHNW�REVDKXMH�DOHVSR��MHGHQ�VKOXN��GR�NWHUpKR
WHQWR�REMHNW�QiOHåt��1\Qt�V\VWpP�Ä]DSRPHQH³�PD[LPiOQ��REHFQp�UR]OLãRYDFt�SRSLV\�D�SUR�NDåGRX�W�tGX�Kij



Y\WYR�t�W]Y��PD[LPiOQ��VSHFLILFNê�FKDUDNWHUL]DþQt�SRSLV�Cij��3UR�NDåGp�MiGUR�Y\EHUH�MHGHQ�]�W�FKWR�SRSLV$��þtPå
GRVWDQH�VRXERU���QH�QXWQ��SR�GYRX�GLVMXQNWQtFK��VKOXN$��NWHUp�GiYDMt�NODVLILNDFL�YãHFK�SUYN$�YVWXSQt�PQRåLQ\
REMHNW$��0D[LPiOQ��VSHFLILFNp�SRSLV\�MVRX�Y\WYi�HQ\�SURWR��DE\�VH�]PHQãLOD�PRåQRVW��ÄS�HNUêYiQt³�VKOXN$�SUR
REMHNW\��NWHUp�QHE\O\�REVDåHQ\�Y WUHQLQJRYp�PQRåLQ����=iY�UHP�MH�DSOLNRYiQD�SURFHGXUD��Y\WYi�HMtFt�] tohoto
VRXERUX�VKOXN$�GLVMXQNWQt�UR]NODG�YVWXSQt�PQRåLQ\�REMHNW$��6FKHPDWLFN\�MH�SRSVDQê�SRVWXS�DJUHJDFH�D
charakterizace v��&/867(5����]Qi]RUQ�Q�QD�QiVOHGXMtFtP�REUi]NX�
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4.  Pojmové shlukování jako prohledávání.
    Dosud jsme posuzovali a rozlišovali metody pojmového shlukování  jednak  z �KOHGLVND�VWUXNWXU\�UR]NODG$�
NWHUp�Y\WYi�HMt�MHGQDN�]�KOHGLVND�MHMLFK�þLQQRVWL�WM��]S$VRE$��NWHUêPL�VH�Y\URYQiYDMt�V��HãHQtP�SUREOpP$�DJUHJDFH
D�FKDUDNWHUL]DFH��1\Qt�]YROtPH�MLQê���PRåQR��tFL�VMHGQRFXMtFt�D�]REHF�XMtFt��SRKOHG��Y\FKi]HMtFt�]�MHGQRKR�]H
]iNODGQtFK�SDUDGLJPDW�XP�Op�LQWHOLJHQFH�D�FKiSDMtFt�XþHQt��MDNR�SURKOHGiYiQt��]  tohoto zorného úhlu nyní
popíšeme jednotlivé SRGSURFHV\��REVDåHQp�Y úloze pojmového shlukování. V�]iVDG��VH�MHGQi�R�SURKOHGiYiQt
SURVWRUX�PRåQêFK�UR]NODG$���DJUHJDFt��D�MHPX�SRG�t]HQp�SURKOHGiYiQt�SURVWRUX�SRMP$��PRåQêFK�FKDUDNWHUL]DFt��
v�S�tSDG��KLHUDUFKLFNêFK�PHWRG��MGH�QDYtF�R��RE�PD��QDG�D]HQp�SURKOHGiYiQt�SURVWRUX�KLHUDUFKLt��-H�SUDYGD��åH
�DGD�H[LVWXMtFtFK�V\VWpP$��SRMPRYpKR�VKOXNRYiQt�QHE\OD�S$YRGQ��NRQFLSRYiQD�MDNR�V\VWpP\�SURKOHGiYiQt�
QLFPpQ��MH�PRåQp�VH�QD�Q��]S�WQ��WDNWR�GtYDW���O]H�Y nicK�QDOp]W�FKDUDNWHULVWLFNp�U\V\��VOHGRYDQp�D�KRGQRFHQp�S�L
SRVX]RYiQt�SURKOHGiYiQt���9êKRGRX��WDNRYpKRWR�SRKOHGX�MH�WR��åH�Y\åDGXMH�H[SOLFLWQt�Y\MiG�HQt��FtOH�XþHQt�D
VFKRSQRVWt�V\VWpPX�SRW�HEQêFK�N�GRVDåHQt��QHER�DOHVSR��DSUR[LPDFL��WRKRWR�FtOH��WR�GiOH�XPRå�XMH�RGSRYtGDW�QD
RWi]N\�SR�NYDOLW��]tVNDQpKR�UR]NODGX�
�������3URKOHGiYiQt�SURVWRUX�SRMP$���FKDUDNWHUL]DFt��
���-GH�YODVWQ��R�XþHQt�]�S�tNODG$��FRå�MH�REODVW��Y�Qtå�E\O�SRKOHG��ÄXþHQt�MDNRåWR�SURKOHGiYiQt³�SUYQ��XSODWQ�Q�
0H]L�]iNODGQt�NULWHULD��SRGOH�QLFKå�P$åHPH�DOJRULWP\�W�tGLW��SDW�t�MLVW��VP�U�SURKOHGiYiQt��7RWR�NULWHULXP�MH
]DORåHQR�QD�IDNWX��åH�SRSLV\�SRMP$�MVRX�XVSR�iGiQ\���QH�QXWQ��OLQHiUQ���FR�GR�REHFQRVWL��3URVWRUHP�SRMP$�WHG\
P$åHPH�SRVWXSRYDW�RG�YHOPL�VSHFLiOQt�K\SRWp]\���FKDUDNWHUL]DFH��VP�UHP�N�REHFQ�MãtP�SRSLV$P��SRNUêYDMtFtP



S�tNODG\�]  WUHQLQJRYp�PQRåLQ\��Y�WDNRYpP�S�tSDG��POXYtPH�R�XþHQt�]REHF�RYiQtP��2SDþQê�SRVWXS�]DþtQi
s�YHOPL�REHFQRX�K\SRWp]RX�D�SRVWXSXMH�NH�VSHFLILþW�MãtP�SRSLV$P�SRNUêYDMtFtP�GDWD�±�W]Y��XþHQt�UR]OLãRYiQtP
(by GLVFULPLQDWLRQ���.RQHþQ��MH�PRåQp�SRVWXSRYDW�Y�RERX�VP�UHFK�D�NRQYHUJRYDW�NH�NRQ]LVWHQWQt�K\SRWp]H�±�WR
je strategie spojená s 0LWFKHOORYêP�SURVWRUHP�YHU]t��=H�V\VWpP$��R�QLFKå�MVPH�VH�MLå�]PtQLOL��81,0(0�D
*/$8%(5��XåtYDMt�S�L�Y\WYi�HQt�FKDUDNWHUL]DFt���SRSLV$�VYêFK�PQRåLQ�VKOXN$���]REHF�RYiQt���&/867(5��
Y\WYi�t�FKDUDNWHUL]DFL�E�KHP�VYp�þLQQRVWL�GYDNUiW��-HGQDN�Y\WYi�t�PD[LPiOQ��REHFQp�UR]OLãRYDFt�SRSLV\
GLVNULPLQDþQtP�SRVWXSHP�MHGQDN�RGYR]XMH�PD[LPiOQ��VSHFLILFNp�FKDUDNWHUL]DþQt�SRSLV\�]REHF�RYiQtP�
5800$*(�D�',6&21�Y\WYi�t�SRPRFt�KRGQRW�MHGQRWOLYêFK�DWULEXW$���DGX�PRåQêFK�UR]NODG$��NDåGRX�KRGQRWX
P$åHPH�FKiSDW�MDNR�PD[LPiOQ��REHFQê�UR]OLãRYDFt�SRMHP�SUR�VNXSLQX�REMHNW$��NWHURX�XUþXMH��9 tomto procesu
VH��QHY\VN\WXMH�åiGQp�XþHQt��]REHF�RYiQtP�DQL�UR]OLãRYiQtP���5800$*(�DOH�XåtYi�]REHF�RYiQt�Y jiné
VRXYLVORVWL�D�WR�S�L�RGYR]RYiQt�FKDUDNWHUL]DFH�VKOXN$�±�SUYN$�UR]NODGX�±�SRPRFt�W�FK�DWULEXW$��NWHUp�VH�QHXåtYDO\
S�L�Y\WYi�HQt�WRKRWR�UR]NODGX�
���'UXKêP�NULWHULHP�MH��tGtFt�VWUDWHJLH�SURKOHGiYiQt��-HMLFK�VSHNWUXP�]DKUQXMH�MDN�PHWRG\�VOHSpKR�SURKOHGiYiQt
�GR�KORXEN\�L�GR�ãt�N\���WDN�L�KHXULVWLFNp�SURKOHGiYiQt��]iYLVHMtFt�QD�Q�MDNp�IXQNFL�RKRGQRFXMtFt�K\SRWp]\��XåtYi
VH�KRUROH]HFNi�PHWRGD���81,0(0��&2:(%�±�YL]��>���@���W�HWt�D�SRVOHGQt�V\VWpP��NWHUêP�VH�EXGHPH�]DEêYDW
SRGUREQ�ML���W]Y��beam VHDUFK��QHEROL�Y�Mt�RYLWp���SDSUVNRYLWp��SURKOHGiYiQt���&/867(5�����QHER�best-first
prohledávání.
���7�HWt�NULWHULXP�VSRþtYi�Y�UR]OLãHQt�V\VWpP$��t]HQêFK�GDW\�D��t]HQêFK�PRGHOHP��9�SUYQtP�S�tSDG����]DKUQXMtFtP
QDS�tNODG�V\VWpP\��81,0(0��&/867(5����&2:(%��RSHUiWRU\�GHILQRYDQp�D�SUDFXMtFt�QD�SURVWRUX�K\SRWp]
Y\åDGXMt�MDNR�YVWXS�GDWD���NWHUi��tGt�SURKOHGiYiQt���9H�GUXKpP�VH�SUR�JHQHURYiQt�QRYêFK�K\SRWp]�XåtYi�Q�MDNi
MLQi�]QDORVW�D�GDWD�VH�SRXåtYDMt�SRX]H�YH�Ii]L�RKRGQRFRYiQt��VHP�VSDGDMt�QDS���',6&21�QHER�5800$*(��L
NG\å�Y�MHMLFK�S�tSDG��VH�ÄPRGHO³�QHEROL�ÄMLQi�]QDORVW³�UHGXNXMH�SRX]H�QD�VH]QDP�XåLYDWHOHP�S�HGHP�GDQêFK
DWULEXW$��NWHUêFK�V\VWpP�P$åH�SRXåtW�S�L��Y\WYi�HQt�NODVLILNDþQtKR�schematu.

4.2. �3URKOHGiYiQt�SURVWRUX�PRåQêFK�UR]NODG$���DJUHJDFt��
���&R�VH��tGtFt�VWUDWHJLH�WêNi��åiGQê�]�XYiG�QêFK�V\VWpP$�QHSRXåtYi�H[KDXVWLYQtKR���VOHSpKR���SURKOHGiYiQt��S�L
NWHUpP�E\�V\VWHPDWLFN\�JHQHURYDO�PRåQp�UR]NODG\��RKRGQRFRYDO�MH�D�Y\EtUDO�QHMOHSãt�]��QLFK��&/867(5���XåtYi
horolezeckou metodu k��QDOH]HQt�DNFHSWRYDWHOQpKR�UR]NODGX��S�LþHPå�SRXåtYi�FKDUDNWHUL]DþQtFK�WHFKQLN�N 
RKRGQRFRYiQt�VYpKR�YêE�UX��2VWDWQt�]H�]PL�RYDQêFK�V\VWpP$�SURYiG�Mt�SRX]H�ÄGHJHQHURYDQp�SURKOHGiYiQt³
�KORXEN\�MHGQD���SURVWRUX�DJUHJDFt��SURWRåH�Y\EtUDMt�VY$M�UR]NODG��Y��MHGQRNURNRYpP�SURFHVX��1DS�tNODG��Y
V\VWpPHFK��5800$*(�D�',6&21�VH�RSHUiWRU�JHQHUXMtFt�NDQGLGiWD�UR]NODGX��RPH]XMH�SRX]H�QD�YêE�U�MHGQRKR
DWULEXWX��V\VWpP�SDN�DXWRPDWLFN\�JHQHUXMH�RGSRYtGDMtFt�UR]NODG����SUR�NDåGRX�KRGQRWX�Y\EUDQpKR�DWULEXWX�MHGHQ
VKOXN���NWHUê�MH�QiVOHGQ��RKRGQRFHQ��*/$8%(5��81,0(0�D�GDOãt�GRFLOXMt�VWHMQpKR�YêVOHGNX���SRX]H�V tím
UR]GtOHP��åH�MHMLFK�SRVWXS�MH��t]HQ�GDW\���3RX]H�&/867(5���Pi�N�GLVSR]LFL�RSHUiWRU��NWHUê�QHQt�WDNWR�VWULNWQ�
RPH]HQ��PtVWR�DWULEXWX�Y\EtUi�MiGUD��]iURGHþQp�REMHNW\���NWHUi�PRKRX�DOH�WDNp�QHPXVt�YpVW�N��ÄGREUpPX³
rozkladu.

4.3.  Prohledávání prostoru hierarchií.
���1D�UR]GtO�RG�XþHQt�]�S�tNODG$��S�L�NWHUpP�VH�Y\WYi�t�SRMP\�QD�MHGQp�~URYQL��JHQHUXMH�VH�S�L�SRMPRYpP
VKOXNRYiQt�REY\NOH�KLHUDUFKLH��SRMP$���VWURP�NODVLILNDFt���'�tYH�GLVNXWRYDQi�SURKOHGiYiQt��MVRX�WHG\�YQR�HQD
v�WRPWR�QDG�D]HQpP��QHMYêãH�SRVWDYHQpP���SURKOHGiYiQt�SURVWRUX�NODVLILNDþQtFK�VWURP$��3�L�Q�P�RS�W�VOHGXMHPH
�D�SRXåtYiPH�S�L�UR]OLãRYiQt�V\VWpP$�SRMPRYpKR�VKOXNRYiQt���VP�U�SURKOHGiYiQt�D�MHKR��tGtFt�VWUDWHJLL�
���3RNXG�MGH�R�VP�U�SURKOHGiYiQt��Y�WãLQD�V\VWpP$���QDS�tNODG�&/867(5����',6&21�5800$*(��SRXåtYDMt
UR]G�ORYDFtFK��VKRUD�GRO$��PHWRG��=DþtQDMt�V�MHGQRX�PQRåLQRX�REMHNW$�D�SRNUDþXMt�MHMLFK�UR]NODGHP�GR
SRGPQRåLQ��UR]NODGHP�W�FKWR�SRGPQRåLQ��DWG��-H�PRåQR�VL�RYãHP�S�HGVWDYLW��L�REUiFHQê�SRVWXS�]DþtQDMtFt
MHGQRSUYNRYêPL�SRGPQRåLQDPL�PQRåLQ\�YãHFK�REMHNW$��NWHUp�VH�SRVWXSQ��ÄVSRMXMt³�GR�Y�WãtFK�PQRåLQ�
7DNRYRXWR�VOXþRYDFt���]GROD�QDKRUX��PHWRGX�SRXåtYi�QDS���*/$8%(5�D�0.�����9 psychologické liteUDWX�H
��>���@���VH�REMHYXMH�L�QiYUK�MDNpKRVL�ÄVPtãHQpKR³�SRVWXSX��S�L�NWHUpP�VH�QHMSUYH�Y\WYi�t�PQRåLQ\�ÄVW�HGQt
REHFQRVWL³�D�WHSUYH�SRWp�REHFQ�Mãt�L�VSHFLiOQ�Mãt�VKOXN\��=KUXED�WtPWR�]S$VREHP�VH�FKRYi�81,0(0��Y�NDåGpP
RNDPåLNX�P$åH�NH�VWiYDMtFt�NODVLILNDFL�S�LGDW�REHFQ�Mãt��L�VSHFLiOQ�Mãt�SRGPQRåLQ\�
���3�L��t]HQt�SURKOHGiYiQt�SURVWRUX�KLHUDUFKLt�MH�Y�Q�NWHUêFK�S�tSDGHFK���&/867(5����5800$*(��*/$8%(5
D��0.�����WRWR��t]HQt�ÄGHJHQHURYDQp³��-PHQRYDQp�V\VWpP\��WRWLå�SRXåtYDMt�RSHUiWRU$��QDOp]DMtFtFK�RSWLPiOQt
UR]NODG���DJUHJDFL��D�FKDUDNWHUL]DFL��3URKOHGiYiQt�VH�WHG\�G�Mt�QD�W�FKWR�QLåãtFK�~URYQtFK�D�MHMLFK�YêVOHGNHP�MH
RSWLPiOQt�NODVLILNDþQt�VWURP��1DSURWL�WRPX�V\VWpP�',6&21�Pi�GHJHQHURYDQp�SURKOHGiYDFt�VFKpPD��QD�QLåãtFK
úrovních  avšak provádí best-first prohledávání  prostoru hierarchií  (realizuje exhaustivní „ look-ahead“ proces –
RKRGQRWt�FHOp�SRGVWURP\�D�SUHIHUXMH�W\��NWHUp�PDMt�QHMPHQãt�SRþHW�X]O$���3RGREQ���L��81,0(0�SURYiGt
prohledávání na této úrovni.



4.4. �,QNUHPHQWiOQt�D�QHLQNUHPHQWiOQt�XþHQt�
���=iY�UHP�VH�]PtQtPH�MHãW��R�MHGQRP�UR]OLãRYDFtP�NULWHULX��Y]WDKXMtFtPX�VH�N  systému pojmového shlukování
MDNR�FHONX��-GH�R�WR��]GD�XþHQt�MH�þL�QHQt�LQNUHPHQWiOQt��-VRX�OL�YãHFKQ\�LQVWDQFH��REMHNW\��]  WUHQLQJRYp�PQRåLQ\
k��GLVSR]LFL�VRXþDVQ����QD�]DþiWNX�XþHQt���POXYtPH�R�QHLQNUHPHQWiOQtP�S�tVWXSX��-HKR�S�tNODGHP�MH�YDOQi�þiVW
�S�HGHYãtP�VWDUãtFK��V\VWpP$��]�W�FK��R�QLFKå�MVPH�VH�]PL�RYDOL��MVRX�WR��&/867(5����',6&21��5800$*(�
*/$8%(5�D�0.�����6\VWpP�81,0(0��D�Q�NWHUp�QRY�Mãt��QDS���&2:(%�D�*&&���>���@�����MH�QDRSDN�S�tNODGHP
LQNUHPHQWiOQtKR�XþHQt��3�L�Q�P�V\VWpP�S�LMtPi�D�]SUDFRYiYi�LQVWDQFH���REMHNW\��SRVWXSQ��±��Y�NDåGpP�RNDPåLNX
�NURNX��WDNWX��MHGHQ��'$OHåLWp�S�LWRP�MH��åH�S�L�]SUDFRYiQt�MHGQRKR�REMHNWX�VH�QHP�Qt�]iVDGQtP�]S$VREHP�GRVXG
Y\WYR�HQi�VWUXNWXUD��%H]�WpWR�SRGPtQN\�E\FKRP�NDåGRX�±�L�QHLQNUHPHQWiOQt�±�PHWRGX��PRKOL�SRYDåRYDW�]D
ÄLQNUHPHQWiOQt³��VWDþLOR�E\�SR�S�LGiQt�QRYp�LQVWDQFH�]QRYX�DSOLNRYDW�QHLQNUHPHQWiOQt�PHWRGX��QD�UR]ãt�HQRX
PQRåLQX�LQVWDQFt��=DP��HQt�QD�LQNUHPHQWiOQt�XþHQt���NWHUp�SDWUQ��VStãH�RGSRYtGi�XþHQt�Y�UHiOQpP�VY�W����YHGH
S�LUR]HQ��N�XåãtPX�SURSRMHQt�SURYiG�FtKR�D�XþtFtKR�PRGXOX��9�LQNUHPHQWiOQtP�V\VWpPX�DNFH�SURYiG�FtKR
PRGXOX���QDS�tNODG�NODVLILNDFH�GDQp�LQVWDQFH����tGt�XþtFt�PRGXO���QDS�tNODG�S�L�PRGLILNRYiQt�KLHUDUFKLH�SRMP$��
1D�GUXKp�VWUDQ��Y�QHLQNUHPHQWiOQtFK�V\VWpPHFK�MVRX�W\WR�PRGXO\�RG�VHEH�RGG�OHQ\�
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