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.DQML� PHUXSDNDQ� VDODK� VDWX� MHQLV� KXUXI� \DQJ� GLJXQDNDQ� -HSDQJ� GDODP�
EHUNRPXQLNDVL� VHFDUD� WHUWXOLV�� GDQ� PHUXSDNDQ� MHQLV� KXUXI� \DQJ� PHPLOLNL� WLQJNDW�
NHUXPLWDQ�OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�KXUXI�-HSDQJ�ODLQQ\D��0HVNL�UXPLW��NDQML�
PHPLOLNL�NRPSRQHQ�GDVDU�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHQJHWDKXL�PDNQD�GDUL�NDQML�
WHUVHEXW� \DQJ� ELDVD� GLVHEXW� EXVKX�� 1DPXQ� SDGD� NHQ\DWDDQQ\D�� DGD� EHEHUDSD� NDQML�
GHQJDQ�PDNQD�OHNVLNDO�\DQJ�PDNQDQ\D�PHOHQFHQJ�GDUL�NRPSRQHQ�GDVDUQ\D��3HQHOLWLDQ�
LQL�PHPEDKDV�WHQWDQJ�EXVKX ULWWR��\DLWX�EXVKX \DQJ�GDVDUQ\D�EHUPDNQD�SHGDQJ��'DODP�
SHQHOLWLDQ� LQL�DNDQ�PHQJNDML� WHQWDQJ�NDQML�GHQJDQ�EXVKX ULWWR \DQJ�PDNQDQ\D� WLGDN�
EHUKXEXQJDQ� GHQJDQ� SHGDQJ�� VHUWD� EDJDLPDQD� PDNQDQ\D� DSDELOD� GLNRPELQDVLNDQ�
GHQJDQ� NDQML� ODLQ�� 6XPEHU� GDWD� \DQJ� GLJXQDNDQ� VHEDJDL� VXPEHU� GDWD� XWDPD� DGDODK�
6DQVHLGR�-R\RX�.DQML�-LWHQ�������'DWD�WHUGLUL�GDUL����NDQML�GDQ����MXNXJR �LGLRP��XQWXN�
GLDQDOLVLV�PHQJJXQDNDQ�WHRUL�DVDO�XVXO�SHPEHQWXNDQ�NDQML��ULNXVKR��VHUWD�WHRUL�PDNQD��
0HWRGH�\DQJ�GLJXQDNDQ�\DLWX�PHWRGH�SHQHOLWLDQ�GHVNULSWLI�NXDOLWDWLI�GDQ�GHQJDQ�WHNQLN�
VLPDN�FDWDW��%HUGDVDUNDQ�KDVLO�DQDOLVLV�����NDQML�\DQJ�GLDQDOLVLV�WHUGDSDW����NDQML�\DQJ�
VHFDUD�PDNQD�NRQVHSWXDO�PHPDQJ�WLGDN�EHUKXEXQJDQ�GHQJDQ�SHGDQJ��.HPXGLDQ�VDWX�
NDQML� VLVDQ\D� PDVLK� PHPLOLNL� VLVL� PDNQD� \DQJ� EHUKXEXQJDQ� GHQJDQ� SHGDQJ�� /DOX�
VHFDUD�PDNQD�NRQRWDWLI�� WHUGDSDW� WLJD�NDQML� \DQJ�PDVLK�PHPLOLNL�NHWHUNDLWDQ�PDNQD�
GHQJDQ�SHGDQJ��6HGDQJNDQ����MXNXJR \DQJ�GLDQDOLVLV��NHVHOXUXKDQ�WLGDN�PHQJDQGXQJ�
PDNQD�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHGDQJ�EDLN�GDUL�NHODV�NDWD�NHUMD��NDWD�EHQGD��NDWD
VLIDW��PDXSXQ�NDWD�NHWHUDQJDQ��
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.DQML LV�D�W\SH�RI�FKDUDFWHUV�XVHG�E\�-DSDQHVH�ZLWK�D�KLJKHU�OHYHO�RI�FRPSOH[LW\�
FRPSDUHG�WR�RWKHU�-DSDQHVH�FKDUDFWHUV��$OWKRXJK�FRQVLGHUHG�DV�FRPSOLFDWHG��.DQML KDV�
D�EDVLF�FRPSRQHQW�WKDW�FDQ�EH�XVHG�WR�GLVFRYHU�LWV�PHDQLQJ�ZKLFK�LV�FRPPRQO\�FDOOHG�
EXVKX��+RZHYHU��WKHUH�DUH�VRPH�NDQML FKDUDFWHUV�ZKRVH�OH[LFDO�PHDQLQJV�GHYLDWH�IURP�
WKHLU�EDVLF�FRPSRQHQWV� 7KLV�VWXG\�GLVFXVVHV�DERXW�EXVKX ULWWR ZKLFK�EDVLFDOO\�PHDQV�
VZRUG��7KH�DQDO\VLV�LQYROYHV�GLVFXVVLRQV�DERXW�NDQML�ZLWK�EXVKX ULWWR ZKRVH�PHDQLQJ�
LV�QRW�UHODWHG�WR�WKH�VZRUG��DQG�KRZ�WKH\�SURGXFH�PHDQLQJV�ZKHQ�FRPELQHG�ZLWK�RWKHU�
NDQML��7KH�GDWD�LV�JDLQHG�IURP�6DQVHLGR�-R\RX�.DQML�-LWHQ������DV�WKH�PDLQ�GDWD�VRXUFH��
7KH�GDWD�FRQVLVWHG�RI����NDQML DQG����MXNXJR DUH�DQDO\]HG�XVLQJ�WKH�RULJLQ�WKHRU\�RI�
NDQML�IRUPDWLRQ��ULNXVKR��DQG�WKHRU\�RI�PHDQLQJ��7KH�PHWKRG�HPSOR\HG�LV�GHVFULSWLYH�
TXDOLWDWLYH� UHVHDUFK� ZLWK� FRQWHQW� DQDO\VLV� WHFKQLTXH�� %DVHG� RQ� WKH� UHVXOWV� RI� WKH�
GLVFXVVLRQV��WKHUH�DUH����NDQML DQDO\]HG�ZKLFK�DUH�FRQFHSWXDOO\�DQG�PHDQLQJIXOO\�QRW�
UHODWHG�WR�WKH�VZRUG�ZKLOH�WKH�UHPDLQLQJ�RQH�NDQML�FKDUDFWHU�VWLOO�KDV�D�VLGH�PHDQLQJ�
UHODWHG�WR�WKH�VZRUG��&RQQRWDWLYHO\��WKHUH�DUH�WKUHH�NDQML�WKDW�VWLOO�KDYH�D�OLQN�ZLWK�WKH�
PHDQLQJ�RI� WKH�VZRUG��7KH� UHVW�RI���� MXNXJR GR�QRW�FRQWDLQ�PHDQLQJ� UHODWHG� WR� WKH�
VZRUG�IURP�WKH�FODVV�RI�YHUEV��QRXQV��DGMHFWLYHV��RU�DGYHUEV�
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