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DGDODK ZHEVLWH� ZHEVLWH LQL DNDQ PHQMHPEDWDQL ZDOL PXULG XQWXN PHODNXNDQ NRQVXOWDVL NHSDGD NRQVHORU PHQJHQDL
PDVDODK�VHSXWDU�SHUNHPEDQJDQ�DQDNQ\D�GL�VHNRODK�

�



BBBBBBBB
9HUVLRQ������8SGDWHG����-DQXDUL������

'LVFODLPHU
7KLV UHSRUW LV D SDUW RI DFDGHPLF DVVLJQPHQW DV DUWLIDFW VXEPLVVLRQ WR WKH H3RUWIROLR V\VWHP �.DXWVDU� �����
�.DXWVDU� ����� �.DXWVDU� ������ 1R SDUW RI WKLV SXEOLFDWLRQ PD\ EH UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP� RU
WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\ PHDQV� HOHFWURQLF� PHFKDQLFDO� SKRWRFRS\LQJ� UHFRUGLQJ� RU RWKHUZLVH� ZLWKRXW
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WXD GDQ JXUX EHUSHUDQ SHQWLQJ GDODP PHPEDQJXQ SVLNRORJL DQDN� $SOLNDVL LQL GLEXDW DJDU ZDOL PXULG
GDSDW PHPSHUPXGDK NRQVXOWDVL GHQJDQ JXUX VHSXWDU WXPEXK NHPEDQJ VLVZD� 'LNDUHQDNDQ ZDEDK
YLUXV &RYLG��� \DQJ VHGDQJ PHODQGD� LQWHUDNVL DQWDUD ZDOL PXULG GHQJDQ JXUX PHQMDGL WHUEDWDVL� :DOL
PXULG WLGDN GDSDW EHUNRPXQLNDVL VHFDUD OXULQJ NDUHQD DGDQ\D SHPEDWDVDQ DWDX VRFLDO GLVWDQFLQJ
XQWXN PHQJXUDQJL UHVLNR SHQXODUDQ MXJD SHQ\HEDUDQ YLUXV &RYLG���� 'HQJDQ DGDQ\D IDVLOLWDV NRQVHOLQJ
RQOLQH� ZDOL PXULG DNDQ VDQJDW WHUEDQWX NDUHQD GDSDW WHUNRQHNVL ODQJVXQJ NHSDGD JXUX DWDX NRQVHORU�
:HEVLWH DWDX DSOLNDVL NRQVHOLQJ 7. $LV\L\DK LQL PHUXSDNDQ WHPSDW EDJL RUDQJ WXD VLVZD XQWXN
PHODNXNDQ ELPELQJDQ NRQVHOLQJ GHQJDQ EHEHUDSD JXUX VHFDUD RQOLQH DJDU RUDQJ WXD GDUL VLVZD
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IODVN� )ODVN DGDODK NHUDQJND NHUMD DSOLNDVL ZHE EHUVLIDW NHUDQJND NHUMD PLNUR \DQJ GLWXOLV GDODP
EDKDVD SHPURJUDPDQ 3\WKRQ GDQ PHQJJXQDNDQ GHSHQGHQVL :HUN]HXJ GDQ -LQMD�� $SOLNDVL \DQJ
PHQJJXQDNDQ )ODVN DQWDUD ODLQ DGDODK 3LQWHUHVW� /LQNHG,Q� GDQ KDODPDQ ZHE NRPXQLWDV VLWXV )ODVN
LWX VHQGLUL� )ODVN GLVHEXW NHUDQJND NHUMD PLNUR NDUHQD WLGDN PHPEXWXKNDQ DODW�DODW WHUWHQWX� )ODVN
PHQGXNXQJ HNVWHQVL \DQJ GDSDW PHQDPEDKNDQ ILWXU DSOLNDVL VHRODK�RODK PHUHND GLLPSOHPHQWDVLNDQ
GDODP )ODVN LWX VHQGLUL� (NVWHQVL \DQJ DGD VHSHUWL SHPHWDDQ REMHN�UHODVLRQDO� YDOLGDVL IRUP�
SHQDQJDQDQ XQJJDKDQ� EHUEDJDL WHNQRORJL RWHQWLNDVL WHUEXND� ODSLVDQ DEVWUDNVL EDVLV GDWD� YDOLGDVL
IRUP� DWDX NRPSRQHQ ODLQ� )ODVN GLGDVDUNDQ SDGD :HUN]HXJ GDQ -LQMD�� NHGXDQ\D DGDODK
SUR\HN�SUR\HN 3RFRR \DQJ GLEXDW NHWLND 5RQDFKHU GDQ *HRUJ %UDQGO VHGDQJ PHPEDQJXQ VLVWHP SDSDQ
EXOHWLQ \DQJ GLWXOLV GDODP 3\WKRQ� 0HVNLSXQ NXUDQJQ\D ULOLV XWDPD� )ODVN WHODK PHQMDGL VDQJDW
SRSXOHU GL NDODQJDQ SHQJJHPDU 3\WKRQ� 3DGD SHUWHQJDKDQ WDKXQ ����� )ODVN PHQMDGL NHUDQJND NHUMD
DSOLNDVL�ZHE�YHUVL�3\WKRQ�\DQJ�WHUSRSXOHU�GL�*LW+XE�
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EHUEDVLV�LVODPL�\DQJ�PHQJXWDPDNDQ�DJDPD�PRUDO�HWLND�NHELDVDDQ�GDODP�EHUNHJLDWDQ�VHKDUL���KDUL�GL�VHNRODK
VHKLQJJD�VLVZD�PDPSX�PHPELDVDNDQ�GDQ�PHQHUDSNDQQ\D�GL�UXPDK�

��



H��3URMHFW�3URILW�!���.�'UDIW�$UWLNHO

��



���3URMHFW�7HVWLQJ

D��/RFXV�6FULSW

IURP�ORFXVW�LPSRUW�+WWS8VHU��WDVN��EHWZHHQ
LPSRUW�UDQGRP
FODVV�:HEVLWH7HVW8VHU�+WWS8VHU��
ZDLWBWLPH� �EHWZHHQ����������

GHI�RQBVWDUW�VHOI��
XVHUOLVW� 

>^�HPDLO���DGPLQ#JPDLO�FRP���SDVVZRUG���DGPLQ�`�^�HPDLO���WHDFKHUWHVW#JPDLO�FRP���SDVVZRUG���WHDFKHUWHVW�
`�^�HPDLO���VWXGHQWWHVW#JPDLO�FRP���SDVVZRUG���VWXGHQWWHVW�`@

XVHU� �UDQGRP�FKRLFH�XVHUOLVW�
HPDLO� �XVHU>
HPDLO
@
SDVVZRUG� �XVHU>
SDVVZRUG
@
VHOI�FOLHQW�SRVW���ORJLQ���^�HPDLO��I�^HPDLO`����SDVVZRUG��I�^SDVVZRUG`�`�
SULQW�I�ORJLQ�DV�^HPDLO`��
SDVV

GHI�RQBVWRS�VHOI��
VHOI�FOLHQW�SRVW���HGLW�WHDFKHU����^
QDPD
��PRKDPPDG��

�MN���/DNL�/DNL���HPDLO���WHDFKHUWHVW#JPDLO�FRP���SDVVZRUG���WHDFKHUWHVW�`�
VHOI�FOLHQW�SRVW���HGLW�VWXGHQW����^
QDPD
��$ULN�%DJXV�6HW\DZDQ��

�MN���/DNL�/DNL���HPDLO���VWXGHQWWHVW#JPDLO�FRP���SDVVZRUG���VWXGHQWWHVW�`�
VHOI�FOLHQW�JHW���ORJRXW��
SDVV

#WDVN���
GHI�LQGH[�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW�����
UHWXUQ�UHTXHVW

#WDVN���
GHI�GDVKERDUG�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW���GDVKERDUG��
UHWXUQ�UHTXHVW

#WDVN���
GHI�XVHUV�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW���XVHUV��
UHWXUQ�UHTXHVW

#WDVN���
GHI�SURILOH�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW�
�SURILOH
�
UHWXUQ�UHTXHVW

#WDVN���
GHI�FRQVHOLQJ�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW�
�FRQVHOLQJ
�
UHWXUQ�UHTXHVW

#WDVN���

��



GHI�DGGWHDFKHU�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW���DGGWHDFKHU��^
QDPD
��WHDFKHU���

�MN���/DNL�/DNL���HPDLO���WHDFKHU�#JPDLO�FRP���SDVVZRUG���DONMVGDNOV�`�
UHWXUQ�UHTXHVW

#WDVN���
GHI�DGGVWXGHQW�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW���DGGVWXGHQW��^
QDPD
��VWXGHQW���

�MN���/DNL�/DNL���HPDLO���VWXGHQW�#JPDLO�FRP���SDVVZRUG���GIVJVGIZGD�`�
UHWXUQ�UHTXHVW

#WDVN���
GHI�HGLWWHDFKHU�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW���HGLW�WHDFKHU����^
QDPD
��WHDFKHU���

�MN���3HUHPSXDQ���HPDLO���WHDFKHU�#JPDLO�FRP���SDVVZRUG���DVGZIDVIDZ�`�
UHWXUQ�UHTXHVW

#WDVN���
GHI�HGLWVWXGHQW�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW���HGLW�VWXGHQW����^
QDPD
��VWXGHQW���

�MN���3HUHPSXDQ���HPDLO���VWXGHQW�#JPDLO�FRP���SDVVZRUG���VMGIDOVGMDOVGMND�`�
UHWXUQ�UHTXHVW

#WDVN���
GHI�GHOHWHXVHU�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW���GHOHWH�XVHU����
UHWXUQ�UHTXHVW

#WDVN���
GHI�GHOHWHXVHU�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW���GHOHWH�XVHU����
UHWXUQ�UHTXHVW

#WDVN���
GHI�GHWDLOFRQVHOLQJ�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW�
�FRQVHOLQJ��
�
UHWXUQ�UHTXHVW

#WDVN���
GHI�FUHDWHFRQVHOLQJ�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW�
�FUHDWH�FRQVHOLQJ
�^�WLWOH���%DJDLPDQ�FDUD�PHQ\XUXK�DQDN

PDQGL"���TXHVWLRQ���'HDU�SDUD�JXUX��6D\D�LQJLQ�EHUWDQ\D�EDJDLPDQD�FDUD�DJDU�DQDN�GDSDW�GLVXUXK�PDQGL�WHSDW
ZDNWX�GHQJDQ�FDUD�\DQJ�KDOXV"�`�

UHWXUQ�UHTXHVW

#WDVN���
GHI�DQVZHUFRQVHOLQJ�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW�
�DQVZHU�FRQVHOLQJ��
�^
DQVZHU
��\DK�GLVXUXK��`�
UHWXUQ�UHTXHVW

#WDVN���
GHI�DQVZHUFRQVHOLQJH[LVW�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW�
�DQVZHU�FRQVHOLQJ��
�^
DQVZHU
��\DK�GLVXUXK��`�

��



UHWXUQ�UHTXHVW

#WDVN���
GHI�HGLWDQVZHUFRQVHOLQJ�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW�
�HGLW�DQVZHU�FRQVHOLQJ��
�^
DQVZHU
��FRED�GLVXUXK�GHQJDQ�NDWD�NDWD�\DQJ

OHPEXW��`�
UHWXUQ�UHTXHVW

#WDVN���
GHI�HGLWDQVZHUFRQVHOLQJQRWDQVZHUHG�VHOI��
UHTXHVW� �VHOI�FOLHQW�SRVW�
�HGLW�DQVZHU�FRQVHOLQJ��
�^
DQVZHU
��FRED�GLVXUXK�GHQJDQ�NDWD�NDWD�\DQJ

OHPEXW��`�
UHWXUQ�UHTXHVW

#WDVN���
GHI�GHOHWHFRQVHOLQJ�VHOI��
UHTXHVW� �VHOI�FOLHQW�JHW�
�GHOHWH�FRQVHOLQJ��
�
UHWXUQ�UHTXHVW

E��7DQJNDSDQ�/D\DU�7HVWLQJ

��



��



5HIHUHQFHV

.DXWVDU��,��$���.XERWD��6���0XVDVKL��<���	�6XJLWDQL��.����������/HFWXUHU�%DVHG�6XSSRUWLYH�7RRO�'HYHORSPHQW�DQG

$SSURDFKHV�IRU�/HDUQLQJ�0DWHULDO�6KDULQJ�XQGHU�%DQGZLGWK�/LPLWDWLRQ� -RXUQDO�RI�,QIRUPDWLRQ�3URFHVVLQJ�

����������������GRL���������LSVMMLS�������

.DXWVDU��,��$���	�6DUQR��5����������$�6XSSRUWLYH�7RRO�IRU�3URMHFW�%DVHG�/HDUQLQJ�DQG�/DERUDWRU\�%DVHG�(GXFDWLRQ�

,QWHUQDWLRQDO�-RXUQDO�RQ�$GYDQFHG�6FLHQFH��(QJLQHHULQJ�DQG�,QIRUPDWLRQ�7HFKQRORJ\� ����������

GRL����������LMDVHLW���������

.DXWVDU��	�$OQDUXV��,���Q�G����6WXGHQWV�$UWLIDFWV�6XEPLVVLRQ�RQ�WKH�H3RUWIROLR��5HWULHYHG�IURP

KWWS���HSULQWV�XPVLGD�DF�LG������

.DXWVDU��,��$���	�6DUQR��5����������7KH�XVH�RI�0LFURIUDPHZRUN�IRU�3RUWDEOH�DQG�'LVWULEXWHG�H3RUWIROLR�'HYHORSPHQW�

�����,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(QJLQHHULQJ��7HFKQRORJ\�DQG�(GXFDWLRQ��7$/(��

GRL���������WDOH������������������

.DXWVDU��,UZDQ�$OQDUXV��DQG�0��5XVOLDQRU�0DLND��ì7KH�8VH�RI�8VHU�&HQWHUHG�'HVLJQ�&DQYDV�IRU�5DSLG�3URWRW\SLQJ�í

-RXUQDO�RI�3K\VLFV��&RQIHUHQFH�6HULHV��YRO������� QR�����������S����������

GRL���������������������������������


