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$OOH�UHFKWHQ�YRRUEHKRXGHQ��1LHWV�XLW�GH]H�XLWJDYH�PDJ�ZRUGHQ�YHUYHHOYRXGLJG��RSJHVODJHQ�LQ�HHQ�JHDXWRPDWLVHHUG�
JHJHYHQVEHVWDQG�RI�RSHQEDDU�JHPDDNW�LQ�HQLJH�YRUP�RI�RS�HQLJH�ZLM]H��KHW]LM�HOHNWURQLVFK��KHW]LM�PHFKDQLVFK��GRRU�
IRWRNRSLHsQ��RSQDPHQ�RI�HQLJH�DQGHUH�PDQLHU��]RQGHU�YRRUDIJDDQGH�VFKULIWHOLMNH�WRHVWHPPLQJ�YDQ�GH�XLWJHYHU��'H�
XLWJHYHU�DDQYDDUGW�JHHQ�DDQVSUDNHOLMNKHLG�YRRU�HYHQWXHOH�IRXWHQ�RI�RQYRONRPHQKHGHQ��
$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP�RI�DQ\�QDWXUH��RU�WUDQVPLWWHG��LQ�DQ\�IRUP�
RU�E\�DQ\�PHDQV��HOHFWURQLF��PHFKDQLFDO��SKRWRFRS\LQJ��UHFRUGLQJ�RU�RWKHUZLVH��ZLWKRXW�WKH�SULRU�SHUPLVVLRQ�RI�WKH�SXEOLVKHU��7KH�SXEOLVKHU�
GRHV�QRW�DFFHSW�DQ\�OLDELOLW\�IRU�LQDFFXUDFLHV�LQ�WKLV�UHSRUW��
�
�
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6DPHQYDWWLQJ�
�
,Q�GLW�UDSSRUW�ZRUGW�YHUVODJ�JHGDDQ�YDQ�KHW�SURMHFW�¶PHHWPHWKRGHQ�JH]RQGKHLGVIDFWRUHQ·�GDW�
GHHO�XLWPDDNW�YDQ�KHW�EHOHLGVRQGHUVWHXQHQG�RQGHU]RHN�QDDU�9RHGVHONZDOLWHLW��+HW�GRHO�YDQ�GLW�
SURMHFW�LV�KHW�PDNHQ�YDQ�HHQ�RYHU]LFKW�YDQ�EHVFKLNEDUH�DQDO\VHPHWKRGHQ�RP�YRRU�GH�
JH]RQGKHLG�LQWHUHVVDQWH�FRPSRQHQWHQ�LQ�YRHGLQJVPLGGHOHQ�WH�NZDQWLILFHUHQ��+HW�RPYDW�HHQ�
LQYHQWDULVDWLH�YDQ�DQDO\VHPHWKRGHQ�GLH�JHYDOLGHHUG�HQ�JHVWDQGDDUGLVHHUG�]LMQ��'H�IRFXV�OLJW�RS�
YH]HOV��PLQHUDOHQ��YLWDPLQHQ�HQ�ELRDFWLHYH�VWRIIHQ�]RDOV�RQGHU�PHHU�FDURWHQRwGHQ��IODYRQRwGHQ�HQ�
JOXFRVLQRODWHQ��
�
'H�ZHQV�YDQ�/19�ZDV�LQ]LFKW�WH�NULMJHQ�LQ�GH�KXLGLJH�VWDQG�YDQ�]DNHQ�RS�KHW�JHELHG�YDQ�PHWHQ�
YDQ�YRRU�GH�JH]RQGKHLG�LQWHUHVVDQWH�FRPSRQHQWHQ��'H�DDQOHLGLQJ�KLHUYRRU�LV�KHW�IHLW�GDW�HU�]LFK�
HHQ�YHUVFKXLYLQJ�KHHIW�YRRUJHGDDQ�LQ�DDQGDFKW�YDQ�YRHGVHOYHLOLJKHLG�QDDU�JH]RQGKHLG����
*HEUXLN�YDQ�DFWXHOH�HQ�PRGHUQH�DQDO\VHPHWKRGHQ�KHOSW�EHGULMYHQ�GH�DDQZH]LJKHLG�HQ�YDULDWLH�LQ�
JHKDOWHV�DDQ�FRPSRQHQWHQ�LQ�SURGXFWHQ�JURQGVWRIIHQ�YDVW�WH�VWHOOHQ��DOV�JHYROJ�YDQ�
UDVYHUVFKLOOHQ��EHZDDUHIIHFWHQ�HWF����2RN�FRQVXPHQWHQRUJDQLVDWLHV�HQ�LQWHUPHGLDLUHQ�NXQQHQ�
DQDO\VHPHWKRGHQ�LQ]HWWHQ�RI�ZDDUGHQ�XLW�WDEHOOHQ��]RDOV�1(92��YHUJHOLMNHQ��PHW�
SUDNWLMNZDDUGHQ��LQFO�EDQGEUHHGWH��HQ�NXQQHQ�]R��XLWVSUDNHQ�RYHU�LQKRXGVFODLPV��SURGXFW�[�
EHYDW�JHKDOWH�\�DDQ�FRPSRQHQW�]��FRQWUROHUHQ��
�
'H�DQDO\VHPHWKRGHQ�]LMQ�JH]RFKW�LQ�GH�GDWDEDVHV�YDQ�GULH�EHODQJULMNH�RUJDQLVDWLHV�GLH�EHWURNNHQ�
]LMQ�ELM�GH�RQWZLNNHOLQJ�YDQ�JHVWDQGDDUGLVHHUGH�DQDO\VHPHWKRGHQ��11,��,62�HQ�$2$&���
'H�EHODQJVWHOOLQJ�YRRU�KHW�DQDO\VHUHQ�YDQ�YLWDPLQHQ��PLQHUDOHQ�HQ�YRHGLQJVYH]HO�EHVWDDW�ODQJHU�
GDQ�GH�EHODQJVWHOOLQJ�YRRU�KHW�DQDO\VHUHQ�YDQ�SRO\IHQROHQ��IODYRQRwGHQ��FDURWHQRwGHQ��
JOXFRVLQRODWHQ�HQ�DQGHUH�ELRDFWLHYH�FRPSRQHQWHQ��'LW�ZHHUVSLHJHOW�]LFK�LQ�KHW�DDQWDO�EHVFKLNEDUH�
JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ��(U�]LMQ�JHVWDQGDDUGLVHHUGH�+3/&�PHWKRGHQ�YRRU�GH�EHSDOLQJ�
YDQ���FDURWHHQ��FDWHFKLQHV��LVRIODYRQHQ��JOXFRVLQRODWHQ��FDSVDLFLQRwGHQ��FDIHwQH��YLWDPLQH�$��%���
%���%���&��'��(�HQ�.��*HVWDQGDDUGLVHHUGH�PLFURELRORJLVFKH�DVVD\V��YRRU�IROLXP]XXU��YLWDPLQH�
%���%���%���%���%��HQ�%����]LMQ�RRN�EHVFKLNEDDU��6SHFLILHNH�YHW]XUHQ��I\WRVWHUROHQ�RI�
SODQWHQVWHUROHQ�NXQQHQ�PHW�JHVWDQGDDUGLVHHUGH�*&�PHWKRGHQ�ZRUGHQ�EHSDDOG��9RRU�YHHO�
PLQHUDOHQ�]LMQ�HYHQHHQV�JHVWDQGDDUGLVHHUGH�DQDO\VHPHWKRGHQ�EHVFKUHYHQ��,Q�YHHO�JHYDOOHQ�
NXQQHQ�PHHUGHUH�PLQHUDOHQ�PHW�ppQ�PHWKRGH�WHJHOLMN�JHDQDO\VHHUG�ZRUGHQ���
(U�EHVWDDW�HFKWHU�QRJ�GLVFXVVLH�RYHU�ZDW�GH�EHVWH�DQDO\VHPHWKRGH�LV�YRRU�GH�EHSDOLQJ�YDQ�
YRHGLQJVYH]HO���
9RRU�DQWKRF\DQLGLQHQ��IODYRQHQ��SURDQWKRF\DQLGLQHQ��GLWKLROWKLRQHQ�HQ�WKLROHQ��VWDQRO�HVWHUV��
FDUQLWLQH��FR�HQ]\P�4��VDSRQLQHQ�HQ�IUXFWR�ROLJRVDFFKDULGHQ��)26��]LMQ�JHHQ�JHVWDQGDDUGLVHHUGH�
DQDO\VHPHWKRGHQ�DDQJHWURIIHQ��
=RYHU�DOV�YDOW�WH�RYHU]LHQ�]LMQ�HU�JHHQ�UHIHUHQWLHODERUDWRULD�DDQZH]LJ�RS�KHW�JHELHG�YDQ�ELRDFWLHYH�
VWRIIHQ��9RRU�HQNHOH�JHQRHPGH�FRPSRQHQWHQ�LV�KHW�PRJHOLMN�RP�ULQJWHVWHQ�XLW�WH�YRHUHQ��
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$QDO\VH�YDQ�YRHGLQJVYH]HO��YLWDPLQHQ�HQ�PLQHUDOHQ�NDQ�ZRUGHQ�XLWJHYRHUG�GRRU�JHVSHFLDOLVHHUGH�
ODERUDWRULD��KHW�LV�WH�YHUZDFKWHQ�GDW�GH�DQDO\VH�YDQ�FDURWHQRwGHQ��IODYRQRwGHQ��JOXFRVLQRODWHQ�HWF�
GDDU�RRN�SODDWV�]DO�JDDQ�YLQGHQ��
'H�EHVFKLNEDDUKHLG�YDQ�FRPPHUFLHHO�YHUNULMJEDUH�UHIHUHQWLHVWRIIHQ�LV�UHJHOPDWLJ�HHQ�SUREOHHP��
0HWDERORPLFV�WHFKQLHNHQ�PDNHQ�KHW�PRJHOLMN�VWRIIHQ�VWHHGV�QDXZNHXULJHU�HQ�VSHFLILHNHU�WH�
PHWHQ��9RRU�KHW�RQWZLNNHOHQ�YDQ�VQHOOH�PHHWPHWKRGHQ��ODE�RQ�D�FKLS��ELHGW�QDQRWHFKQRORJLH�
SHUVSHFWLHYHQ��
9RRU�GH�PHHVWH�YLWDPLQHQ�HQ�PLQHUDOHQ�]LMQ�QRUPHQ�DDQZH]LJ�YRRU�DDQEHYROHQ�GDJHOLMNVH�
KRHYHHOKHGHQ��(FKWHU�YRRU�GH��PHHVWH�SRWHQWLHHO�JH]RQGKHLGVEHVFKHUPHQGH�FRPSRQHQWHQ�
�SRO\IHQROHQ��IODYRQRwGHQ��FDURWHQRwGHQ��JOXFRVLQRODWHQ�HWF��EHVWDDQ�GH]H�QRUPHQ��QRJ��QLHW��
�



�$JURWHFKQRORJ\�DQG�)RRG�6FLHQFHV�*URXS��/LG�YDQ�:DJHQLQJHQ�85� ��

,QKRXGVRSJDYH�
6DPHQYDWWLQJ� � 

� ,QOHLGLQJ� � 
��� $FKWHUJURQG�DDQOHLGLQJ�YDQ�RQGHU]RHN� � 
��� %HODQJ�JRHGH�PHHWPHWKRGHQ�YRRU�YRHGLQJ�HQ�JH]RQGKHLG� � 

����� 6DPHQVWHOOLQJ�SURGXFWHQ�YDVWVWHOOHQ� � 
����� &ODLPV�HQ�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ� � 

��� 2QWZLNNHOLQJ�YDQ�JHVWDQGDDUGLVHHUGH�PHWKRGHQ��QRUPHQ�� �� 
����� 1HGHUODQGV�1RUPDOLVDWLH�,QVWLWXXW��11,�� �� 
����� (XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGL]DWLRQ��&(1�� �� 
����� ,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62�� �� 
����� $VVRFLDWLRQ�RI�2IILFLDO�$QDO\WLFDO�&KHPLVWV��$2$&�� �� 
����� &RGH[�$OLPHQWDULXV� �� 

� $DQSDN� �� 
��� %LRDFWLHYH�FRPSRQHQWHQ� �� 
��� 0HWKRGHQ� �� 

����� ,QGHOLQJ�QDDU�FDWHJRULHsQ�SURGXFWHQ� �� 
����� ,QGHOLQJ�QDDU�DQDO\VHPHWKRGHQ� �� 

� 0HWHQ�YDQ�JHKDOWHQ�YDQ�ELRDFWLHYH�VWRIIHQ� �� 
��� &DURWHQRwGHQ� �� 
��� 3RO\IHQROHQ�HQ�IODYRQRwGHQ� �� 
��� *OXFRVLQRODWHQ� �� 
��� 'LYHUVH�ELRDFWLHYH�VWRIIHQ� �� 
��� 9RHGLQJVYH]HO� �� 
��� 9LWDPLQHQ� �� 
��� 0LQHUDOHQ� �� 

� 'LVFXVVLH� �� 
��� $QDO\VHPHWKRGHQ� �� 
��� 2QWZLNNHOLQJHQ� �� 

����� .DQW�HQ�NODUH�FRPPHUFLHHO�EHVFKLNEDUH�DQDO\VHNLWV� �� 
����� *HDYDQFHHUGH�WHFKQRORJLHsQ� �� 

��� :DDU�PHWHQ� �� 
��� %HRRUGHOLQJ�UHVXOWDWHQ�XLW�PHWLQJHQ� �� 

� &RQFOXVLHV� �� 

/LWHUDWXXU� �� 
'DQNEHWXLJLQJ� ���
�
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%LMODJH�Q�� �� 

%LMODJH����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�ELRDFWLHYH�FRPSRQHQWHQ��YLWDPLQHQ�
HQ�PLQHUDOHQ� �� 
%LMODJH�����7RHOLFKWLQJ�RS�GH�YROJHQGH�WDEHOOHQ� �� 
%LMODJH�����&DURWHQRwGHQ� �� 
%LMODJH�����3RO\IHQROHQ�HQ�IODYRQRwGHQ� �� 
%LMODJH�����*OXFRVLQRODWHQ� �� 
%LMODJH�����'LYHUVH�ELRDFWLHYH�VWRIIHQ� �� 
%LMODJH�����9RHGLQJVYH]HO� �� 
%LMODJH�����9LWDPLQHQ� �� 
%LMODJH�����0LQHUDOHQ� �� 

�
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� �,QOHLGLQJ��
��� $FKWHUJURQG�DDQOHLGLQJ�YDQ�RQGHU]RHN�
,Q������LV�KHW�SURJUDPPD�9RHGVHONZDOLWHLW�YDQ�KHW�PLQLVWHULH�/19�YDQ�VWDUW�JHJDDQ�PHW�KHW�GRHO�
RP�FRQVXPHQWHQYHUWURXZHQ�LQ�YRHGVHONZDOLWHLW�WH�ZHNNHQ�HQ�EHZXVWH�NHX]HV�YDQ�FRQVXPHQWHQ�
RS�KHW�JHELHG�YDQ�JH]RQG�YRHGLQJVJHGUDJ�WH�IDFLOLWHUHQ��(U�]LMQ�SURMHFWHQ�JHVWDUW�GLH�]LFK�ULFKWHQ�
RS�YHUVWHUNLQJ�YDQ�GH�SURJUDPPHULQJ�YDQ�RQGHU]RHN�RS�KHW�JHELHG�YDQ�YRHGLQJ�HQ�JH]RQGKHLG�
�3HSSHOHQERV�HW�DO���������pQ�RS�GH�YHUGHUH�RQWZLNNHOLQJ��YHUVSUHLGLQJ�HQ�EHQXWWLQJ�YDQ�NHQQLV�
WHQ�EHKRHYH�YDQ�GH�SUHYHQWLH�YDQ�GH�KHGHQGDDJVH�JURWH�YRHGLQJVJHUHODWHHUGH�
JH]RQGKHLGVSUREOHPHQ��PHW�QDPH�RYHUJHZLFKW�HQ�REHVLWDV��KDUW��HQ�YDDW]LHNWHQ��GLDEHWHV�HQ�
YRHGVHOLQIHFWLHV���&RQVXPHQWHQ�]XOOHQ�HHQ�JURWHUH�URO�JDDQ�VSHOHQ�LQ�KHW�EHOHLG�RS�KHW�JHELHG�YDQ�
YRHGVHONZDOLWHLW��'DDURP�LV�HU�NHQQLV�QRGLJ�RYHU�GH�ZLM]H�YDQ�LQIRUPDWLHYRRU]LHQLQJ�GLH�RS�PDDW�
PRHW�]LMQ�JHVQHGHQ�YRRU�YHUVFKLOOHQGH�FRQVXPHQWHQGRHOJURHSHQ��(HQ�GXLGHOLMNH�ZDDUGH�YDQ�
YRHGVHONZDOLWHLW�LV�GH�JH]RQGKHLG���
�
%LM�GH�VWDUW�YDQ�KHW�SURJUDPPD�9RHGVHONZDOLWHLW�LV�HHQ�YLMIWDO�SURMHFWHQ�RSJH]HW��%LQQHQ�KHW�
SURMHFW�¶EHOHLGVDIZHJLQJVNDGHUV·�]LMQ�GHQNULFKWLQJHQ�RSJH]HW�YRRU�HHQ�FRPELQDWLH�HQ�LQWHJUDWLH�
YDQ�ZDDUGHQ�DOV�YHLOLJKHLG��JH]RQGKHLG��GLHUHQZHO]LMQ��QDWXXU�HQ�PLOLHX��HHUOLMNH�KDQGHO�URQG�
YRHGVHONZDOLWHLW��%HHNPDQ�HW�DO�������D���8LW�GH�UHHGV�JHYRHUGH�6WUDWHJLVFKH�'LDORRJ�
9RHGVHONZDOLWHLW�EOHHN�GDW�GH�ZDDUGH�JH]RQGKHLG�VWHHGV�PHHU�LQ�KHW�RRJ�VSULQJW��+HW�SURMHFW�
¶LQIRUPDWLHYRRU]LHQLQJ·�ODDW�]LHQ��GDW�GH�1HGHUODQGVH�EHYRONLQJ�RQGHUVFKHLGHQ�NDQ�ZRUGHQ�LQ�
YLHU�VHJPHQWHQ�PHW�HHQ�XLWHHQORSHQGH�PDWH�YDQ�EHWURNNHQKHLG�ELM�GH�YHUVFKLOOHQGH�ZDDUGHQ�URQG�
YRHGVHONZDOLWHLW��:DDUGHULQJ�YRRU�ZDDUGHQ�LV�HFKWHU�QRJ�JHHQ�JHGUDJ��PHQVHQ�JHYHQ�YDDN�DDQ�GDW�
JH]RQGKHLG�ERYHQ�DOOHV�JDDW��PDDU�HU�LV�WHJHOLMNHUWLMG�WH�FRQVWDWHUHQ�GDW�VOHFKWV�HHQ�IUDFWLH�YDQ�GH�
EHYRONLQJ�GH�DDQEHYROHQ�GDJHOLMNVH�FRQVXPSWLH�YDQ�WZHH�RQV�JURHQWH�HQ�WZHH�VWXNV�IUXLW�KDDOW�
�%HHNPDQ�HW�DO�������F���+HW�SURMHFW�¶REMHFWLYHULQJVIXQFWLH·�ELHGW�LQ]LFKW�KRH�GLYHUVH�GRRU�/19�
JHwGHQWLILFHHUGH�ZDDUGHQ��YDQ�YRHGVHONZDOLWHLW�HHQ�SODDWV�KHEEHQ�JHNUHJHQ�LQ�
EHOHLGVGRHOVWHOOLQJHQ�HQ�²PDDWUHJHOHQ���%HHNPDQ�HW�DO�������E��
%LQQHQ�KHW�QRJ�ORSHQGH�SURMHFW�¶YHUEUHGLQJ�ULVLFREHRRUGHOLQJ·�ZRUGW�QDJHJDDQ�LQ�KRHYHUUH�KHW�
PRJHOLMN�LV�HHQ�DIZHJLQJ�WH�PDNHQ�WXVVHQ�YRHGVHOYHLOLJKHLG�HQ�JH]RQGKHLG���*HEUXLN�PDNHQG�YDQ�
HHQ�NZDQWLWDWLHI�PRGHO�ZRUGW�HHQ�DIZHJLQJ�JHPDDNW�WXVVHQ�WZHH�FRPSRQHQWHQ��ZDDUYDQ�HU�ppQ�
SRVLWLHI�HQ�ppQ�QHJDWLHI�YRRU�GH�JH]RQGKHLG�LV��'LW�PDDNW�KHW�GRRUUHNHQHQ�YDQ�VFHQDULR·V�
PRJHOLMN��]RDOV�ZDW�LV�KHW�HIIHFW�RS�GH�JH]RQGKHLG�YDQ�KHW�YHUKRJHQ�RI�YHUODJHQ�YDQ�GH�
FRQVXPSWLH�YDQ�VSHFLILHNH�SURGXFWHQ��KHW�YHUYDQJHQ�YDQ�EHSDDOGH�SURGXFWHQ�GRRU�DQGHUH��RI�YDQ�
HHQ�UHJXOLHUH�GRRU�ELRORJLVFKH�SURGXFWLHZLM]H��
,Q������LV�KHW�SURMHFW�¶9RHGLQJ�HQ�JH]RQGKHLG·�DDQ�KHW�SURJUDPPD�WRHJHYRHJG��GDDULQ�]DO�HHQ�
RYHU]LFKW�JHPDDNW�ZRUGHQ�YDQ�DDQERG��HQ�SURGXFWJHRULsQWHHUGH�LQWHUYHQWLHV�GLH�GRRU�RYHUKHGHQ�
LQJH]HW�NXQQHQ�ZRUGHQ�RP�1HGHUODQGVH�FRQVXPHQWHQ�WH�YHUOHLGHQ�WRW�JH]RQGHU�HHW��HQ�
OHHIJHGUDJ���
�
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,Q�GLW�UDSSRUW�ZRUGW�YHUVODJ�JHGDDQ�YDQ�KHW�YLMIGH�SURMHFW�GDW�YDOW�ELQQHQ�KHW�
EHOHLGVRQGHUVWHXQHQG�RQGHU]RHN�QDDU�YRHGVHONZDOLWHLW�PHW�DOV�WLWHO��¶PHHWPHWKRGHQ�
JH]RQGKHLGVIDFWRUHQ·��+HW�GRHO�YDQ�GLW�SURMHFW�LV�KHW�PDNHQ�YDQ�HHQ�RYHU]LFKW�YDQ�EHVFKLNEDUH�
DQDO\VHPHWKRGHQ�RP�ELRDFWLHYH�VWRIIHQ�LQ�YRHGLQJVPLGGHOHQ�WH�NZDQWLILFHUHQ��+HW�RPYDW�HHQ�
LQYHQWDULVDWLH�YDQ�DQDO\VHPHWKRGHQ�GLH�JHYDOLGHHUG�HQ�JHVWDQGDDUGLVHHUG�]LMQ��'H�ZHQV�YDQ�
RSGUDFKWJHYHU�/19�ZDV�KLHUELM�WH�ZHWHQ�WH�NRPHQ�ZDW�GH�KXLGLJH�VWDQG�YDQ�]DNHQ�LV�RS�KHW�
JHELHG�YDQ�PHWHQ�YDQ�YRRU�GH�JH]RQGKHLG�LQWHUHVVDQWH�FRPSRQHQWHQ��'H�DDQOHLGLQJ�KLHUYRRU�LV�
KHW�IHLW�GDW�HU�]LFK�HHQ�YHUVFKXLYLQJ�KHHIW�YRRUJHGDDQ�LQ�DDQGDFKW�YDQ�YRHGVHOYHLOLJKHLG�QDDU�
JH]RQGKHLG��+HW�RQGHU]RHN�RPYDW�GH�YROJHQGH�FRPSRQHQWHQ��YH]HOV��PLQHUDOHQ��YLWDPLQHQ��HQ�
ELRDFWLHYH�VWRIIHQ�]RDOV�RQGHU�PHHU�FDURWHQRwGHQ��IODYRQRwGHQ�HQ�JOXFRVLQRODWHQ��
�
��� %HODQJ�JRHGH�PHHWPHWKRGHQ�YRRU�YRHGLQJ�HQ�JH]RQGKHLG�
1X�GH�ZDDUGH�JH]RQGKHLG�VWHHGV�EHODQJULMNHU�ZRUGW�LV�KHW�YDQ�EHODQJ�GDW�HU�JRHGH�
PHHWPHWKRGHQ�]LMQ�RP�GH�UHODWLH�WXVVHQ�YRHGLQJ��GH�GDDULQ�DDQZH]LJH�FRPSRQHQWHQ�HQ�
JH]RQGKHLG�YDVW�WH�NXQQHQ�VWHOOHQ��0HHWPHWKRGHQ�]LMQ�WHQ�GLHQVWH�YDQ�GH�YROJHQGH�DVSHFWHQ��
�
����� 6DPHQVWHOOLQJ�SURGXFWHQ�YDVWVWHOOHQ�
9RHGLQJ�HQ�YRHGVHO�NXQ�MH�YDQXLW�YHUVFKLOOHQGH�QLYHDX·V�EHNLMNHQ��

• YRHGVHOSDNNHW�GLHHW��
• SURGXFWJURHS��
• SURGXFW��
• QXWULHQW�FRPSRQHQW��

+HW�YRHGVHOSDNNHW�RPYDW�DOOH�SURGXFWHQ�GLH�MH�GDJHOLMNV�WRW�MH�QHHPW��9RHGLQJVPLGGHOHQ�]LMQ�
RQGHUKHYLJ�DDQ�YHUDQGHULQJHQ��HQ�HU�NXQQHQ�LQWHUDFWLHV�WXVVHQ�GH�YHUVFKLOOHQGH�
YRHGLQJVFRPSRQHQWHQ�SODDWVYLQGHQ��(U�]LMQ�PRPHQWHHO�UXLP�YLMIWLJ�YRHGLQJVVWRIIHQ�EHNHQG�GLH�
RQPLVEDDU�]LMQ�RP�GH�OLFKDDPVIXQFWLHV�YDQ�GH�PHQV�LQ�VWDQG�WH�KRXGHQ��+LHURQGHU�YDOOHQ�
PDFURQXWULsQWHQ��HLZLWWHQ��YHWWHQ�HQ�NRROK\GUDWHQ���PDDU�RRN�PLFURQXWULsQWHQ��YLWDPLQHQ��
PLQHUDOHQ�HQ�VSRUHQHOHPHQWHQ���2FNp�	�.URPKRXW����������(U�LV�HFKWHU�RRN�QRJ�HHQ�JURRW�
DDQWDO�FRPSRQHQWHQ�GLH�JHHQ�PDFUR��RI�PLFURQXWULsQWHQ�]LMQ��ZDDUYDQ�YHUPRHGW�ZRUGW�GDW�]H�
EHODQJULMN�]LMQ�YRRU�KHW�LQVWDQG�KRXGHQ�YDQ�GH�JH]RQGKHLG��'H]H�FRPSRQHQWHQ�ZRUGHQ�RRN�ZHO�
ELRDFWLHYH�VWRIIHQ��VHFXQGDLUH�SODQWHQPHWDEROLHWHQ��I\WRFKHPLFDOLsQ�RI�
JH]RQGKHLGVEHVFKHUPHQGH�GDQ�ZHO�JH]RQGKHLGVEHYRUGHUHQGH�VWRIIHQ�JHQRHPG��
2PGDW�YRHGLQJVPLGGHOHQ�RQGHUKHYLJ�]LMQ�DDQ�YHUDQGHULQJHQ�LV�KHW�EHODQJULMN�RS�GLYHUVH�SOHNNHQ�
LQ�GH�SURGXFWLH��HQ�YHUZHUNLQJVNHWHQ�KHW�JHKDOWH�WH�EHSDOHQ�YDQ�HHQ�FRPSRQHQW��]RGDW�RRN�
SURGXFHQWHQ�ZHWHQ�ZDW�HU�LQ�KHW�SURGXFW�JURQGVWRI�]LW�GDW�]H�DDQELHGHQ�WHU�FRQVXPSWLH�RI�WHU�
YHUZHUNLQJ��2RN�LV�HU�VSUDNH�YDQ�HHQ�YDULDWLH�LQ�JHKDOWHV�DDQ�FRPSRQHQWHQ�LQ�GH�
SURGXFWHQ�JURQGVWRIIHQ��DOV�JHYROJ�YDQ�ELMYRRUEHHOG�UDVYHUVFKLOOHQ��WHHOWZLM]H��RRJVWWLMGVWLS��
EHZDULQJ��WHPSHUDWXXU��JDV��RI�OXFKWVDPHQVWHOOLQJ�]RDOV�2 � �HQ�&2 � ��WLMGVGXXU��YHUSDNNLQJ��HQ�
YHUZHUNLQJ��+HW�LV�YDQ�EHODQJ�GH]H�YDULDWLH�YDVW�WH�VWHOOHQ��HYHQDOV�GH�EDQGEUHHGWH�ZDDUELQQHQ�
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JHKDOWHV�YDQ�FRPSRQHQWHQ�DDQZH]LJ�NXQQHQ�]LMQ��9HUGHU�LV�KHW�YDQ�EHODQJ�RP�ZDDUGHQ�XLW�
YRHGLQJVPLGGHOHQWDEHOOHQ��]RDOV�1(92��WH�NXQQHQ�YHUJHOLMNHQ�PHW�JHYRQGHQ�SUDNWLMNZDDUGHQ�
�LQFO�EDQGEUHHGWH���
�
(HQ�NODVVLHNH�VWHOOLQJ�LV�GDW�PHQ�GH�DDQGDFKW�QLHW�KRRUW�WH�ULFKWHQ�RS�LQGLYLGXHOH�SURGXFWHQ��PDDU�
DOWLMG�RS�KHW�WRWDOH�YRHGLQJVSDWURRQ��0DDU�KRH�VWHOW�PHQ�YDVW�RI�HHQ�YRHGLQJVSDWURRQ�LQ�]LMQ�
JHKHHO�¶JH]RQG·�RI�¶YHUDQWZRRUG·�LV"�'DW�NDQ�QLHW�DQGHUV�GDQ�GRRU�GH�EHVWDQGGHOHQ�HUYDQ�WH�
EHVFKRXZHQ��HQ�YDVW�WH�VWHOOHQ�RI�GH]H�¶YHUDQWZRRUG·�]LMQ��*H]RQGKHLGVUDDG���������
,Q�GHFHPEHU������]LMQ�GH�ULFKWOLMQHQ�*RHGH�9RHGLQJ�YHUVFKHQHQ��ZDDULQ�DDQEHYHOLQJHQ�JHJHYHQ�
ZRUGHQ�YRRU�KHW�WRWDOH�YRHGLQJVSDWURRQ��,Q�KHW�NRUW�OXLGHQ�GLH��HHW�PHHU�YLV��PHHU�JURHQWH��PHHU�
IUXLW��PHHU�YRONRUHQ�JUDDQSURGXFWHQ��PLQGHU�]RXW��PLQGHU�YHU]DGLJGH�YHWWHQ�HQ�GULQN�PLQGHU�
DOFRKRO��2RN�ZRUGW�GH�JHDGYLVHHUG�PLQVWHQV�HHQ�KDOIXXU�SHU�GDJ�WH�EHZHJHQ�9RRU�YROZDVVHQHQ�
JHOGHQ�GH�GH�YROJHQGH�NZDQWLWDWLHYH�VWUHHIZDDUGHQ���*H]RQGKHLGVUDDG���������
��RS�WHQ�PLQVWH�YLMI�²�PDDU�ELM�YRRUNHXU�RS�DOOH�²�GDJHQ�YDQ�GH�ZHHN�PLQVWHQV�HHQ�KDOI�XXU�PDWLJ�
LQVSDQQHQGH�OLFKDPHOLMNH�DFWLYLWHLW�LQ�GH�YRUP�YDQ�ELMYRRUEHHOG�VWHYLJ�ZDQGHOHQ��ILHWVHQ�RI�
WXLQLHUHQ�
��JHEUXLN�GDJHOLMNV���������JUDP�JURHQWH�HQ�����JUDP�IUXLW�
��JHEUXLN�HHQ�YRHGLQJ�PHW�GDJHOLMNV�������JUDP�YH]HO��PHW�QDPH�DINRPVWLJ�YDQ�JURHQWH��IUXLW�HQ�
YRONRUHQ�JUDDQSURGXFWHQ�
��JHEUXLN�SHU�ZHHN�WZHH�SRUWLHV�YLV��j���������JUDP���ZDDUYDQ�WHQ�PLQVWH�HHQ�SRUWLH�YHWWH�YLV�
��EHSHUN�KHW�JHEUXLN�YDQ�YHU]DGLJGH�YHW]XUHQ�WRW�PLQGHU�GDQ����HQHUJLHSURFHQW�HQ�YDQ�
HQNHOYRXGLJ�WUDQV�RQYHU]DGLJGH�YHW]XUHQ�WRW�PLQGHU�GDQ���HQHUJLHSURFHQW�
��EHSHUN�KHW�JHEUXLN�YDQ�YRHGLQJVPLGGHOHQ�HQ�GUDQNHQ�PHW�JHPDNNHOLMN�YHUJLVWEDUH�VXLNHUV�HQ�
GUDQNHQ�PHW�HHQ�KRRJ�JHKDOWH�DDQ�YRHGLQJV]XUHQ�WRW���HHW�GULQNPRPHQWHQ�SHU�GDJ��LQFOXVLHI�
KRRIGPDDOWLMGHQ��
��EHSHUN�GH�LQQDPH�YDQ�NHXNHQ]RXW�WRW�PD[LPDDO���JUDP�SHU�GDJ�
��LQGLHQ�PHQ�DOFRKROLVFKH�GUDQN�JHEUXLNW��EHSHUN�GLW�GDQ�WRW�WZHH�VWDQGDDUGJOD]HQ��PDQQHQ��RI�
ppQ�VWDQGDDUGJODV��YURXZHQ��SHU�GDJ�
�
����� &ODLPV�HQ�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�
(HQ�FODLP�LV�HHQ�EHZHULQJ�GLH�DDQJHHIW�GDW�HHQ�OHYHQVPLGGHO��RI�HHQ�JURHS�OHYHQVPLGGHOHQ��GDQ�
ZHO�HHQ�FRPSRQHQW�HULQ��EHSDDOGH�HLJHQVFKDSSHQ�KHHIW��(U�EHVWDDQ�YHUVFKLOOHQGH�VRRUWHQ�FODLPV��
¶9RHGLQJVFODLPV·�OHJJHQ�HHQ�UHODWLH�WXVVHQ�EHSDDOGH�KHLO]DPH�YRHGLQJVHLJHQVFKDSSHQ�YDQ�HHQ�
OHYHQVPLGGHO�HQ�GH�HQHUJHWLVFKH�ZDDUGH�RI�GH�FRPSRQHQWHQ�HULQ��ELMYRRUEHHOG�EHZHULQJHQ�DOV�
¶DUP�ULMN�DDQ�>HHQ�EHSDDOGH�FRPSRQHQW�RI�JURHS�FRPSRQHQWHQ@���¶*H]RQGKHLGVFODLPV·�
LPSOLFHUHQ�HHQ�YHUEDQG�WXVVHQ�HHQ�OHYHQVPLGGHO�HQ�GH�JH]RQGKHLG��9HUGHU�]LMQ�HU�QRJ�¶FODLPV�
LQ]DNH�]LHNWHULVLFREHSHUNLQJ·�ZDDULQ�JHLPSOLFHHUG�ZRUGW�GDW�GH�FRQVXPSWLH�YDQ�HHQ�OHYHQVPLGGHO�
HHQ�ULVLFRIDFWRU�YRRU�KHW�RQWVWDDQ�YDQ�HHQ�]LHNWH�ELM�GH�PHQV�LQ�VLJQLILFDQWH�PDWH�EHSHUNW��(&��
�������
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&ODLPV�PRJHQ�QLHW�PLVOHLGHQG�]LMQ�HQ�PRHWHQ�YRRU�GH�FRQVXPHQW�EHJULMSHOLMN�]LMQ��%RYHQGLHQ�
PRHWHQ�]H�ZHWHQVFKDSSHOLMN�RQGHUERXZG�]LMQ��$OOH�HLVHQ�ZDDUDDQ�]H�PRHWHQ�YROGRHQ�]LMQ�
YDVWJHOHJG�LQ�(XURSHVH�UHJHOJHYLQJ��GH�FODLPVYHURUGHQLQJ������������(&���������
�
'H�*H]RQGKHLGVUDDG�KHHIW�LQ������HHQ�RYHU]LFKW�JHJHYHQ�YDQ�NDQVULMNH�VWRIIHQ�GLH�HHQ�
ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�KHEEHQ�YRRU�JH]RQGKHLGVHIIHFWHQ��KHW�YHUPLQGHUHQ�YDQ�KHW�
ULVLFR�YDQ�EHSDDOGH�]LHNWHQ��RQGHU�EHSDDOGH�YRRUZDDUGHQ���GLW�]LMQ��
�� 9LWDPLQHV�HQ�PLQHUDOHQ�GLH�GHILFLHQWLH]LHNWHQ�YRRUNRPHQ���
�� 'H�HQHUJLH�LQQHPLQJ�EHLQYORHGW�KHW�ULVLFR�YDQ�RYHUJHZLFKW��GDW�RS�]LMQ�EHXUW�KHW�ULVLFR�YDQ�
RQGHU�PHHU�KDUW��HQ�YDDW]LHNWHQ�HQ�GLDEHWHV�PHOOLWXV�EHLQYORHGW��
�� 9HWWHQ�HQ�YH]HOV�LQ�GH�YRHGLQJ�EHLQYORHGHQ�KHW�ULVLFR�YDQ�KDUW��HQ�YDDW]LHNWHQ���
�� +HW�JHEUXLN�YDQ�NDOLXP��LQ�SODDWV�YDQ�QDWULXP]RXW�NDQ�GH�EORHGGUXN�YHUODJHQ���
�� (HQ�YROGRHQGH�LQQHPLQJ�YDQ�IROLXP]XXU�GRRU�GH�DDQVWDDQGH�PRHGHU�NDQ�GH�NDQV�RS�GHIHFWHQ�
DDQ�GH�QHXUDOH�EXLV�YDQ�GH�IRHWXV�YHUNOHLQHQ��
�� +HW�YHUYDQJHQ�YDQ�VXLNHU�GRRU�VXLNHUDOFRKROHQ�NDQ�GH�NDQV�RS�FDULHV�YHUNOHLQHQ��
�� +HW�JHEUXLN�YDQ�PHHU�FDOFLXP�HQ�YLWDPLQH�'�NDQ�KHW�ULVLFR�YDQ�ERWRQWNDONLQJ�HQ�ERWEUHXNHQ�
YHUNOHLQHQ��*H]RQGKHLGVUDDG���������
�
0HW�KHW�RRJ�RS�KHW�ERYHQVWDDQGH��LV�KHW�EHODQJULMN�XLWVSUDNHQ�RYHU�YRHGLQJVFODLPV�RI�
LQKRXGVFODLPV��SURGXFW�[�EHYDW�JHKDOWH�\�DDQ�FRPSRQHQW�]��WH�NXQQHQ�PDNHQ��WH�JDUDQGHUHQ�RI�WH�
FRQWUROHUHQ��2RN�YHUJHPDNNHOLMNW�KHW�KHW�JHEUXLNHQ�YDQ�HQ�GH�FRQWUROH�YDQ�LQIRUPDWLH�RS�
HWLNHWWHQ�HQ�ORJR·V�GLH�VWHHGV�YDNHU�ZRUGHQ�DDQJHEUDFKW�RS��SURGXFWHQ��LN�NLHV�EHZXVW��
HQHUJLHORJR��EODXZH�NODYHUWMH�HWF���
�
��� 2QWZLNNHOLQJ�YDQ�JHVWDQGDDUGLVHHUGH�PHWKRGHQ��QRUPHQ��
%LM�GH�RQWZLNNHOLQJ�YDQ�JHVWDQGDDUGLVHHUGH�PHWKRGHQ�]LMQ�GH�YROJHQGH�RUJDQLVDWLHV�EHWURNNHQ��
1HGHUODQGV�1RUPDOLVDWLH�,QVWLWXXW��11,��
(XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGL]DWLRQ��&(1��
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62��
$VVRFLDWLRQ�RI�2IILFLDO�$QDO\WLFDO�&KHPLVWV��$2$&��
&RGH[�$OLPHQWDULXV�
'H]H�RUJDQLVWDLHV�]XOOHQ�LQ�GH�YROJHQGH�SDUDJUDIHQ�QDGHU�ZRUGHQ�WRHJHOLFKW��
�
����� 1HGHUODQGV�1RUPDOLVDWLH�,QVWLWXXW��11,��
KWWS���ZZZ��QHQ�QO��
(HQ�QRUP�LV�HHQ�GRFXPHQW�ZDDULQ�DIVSUDNHQ�VWDDQ��(U�]LMQ�QRUPHQ�YRRU�PHHWPHWKRGHV��PDDU�
RRN�SURFHV��HQ�SURGXFWQRUPHQ�HQ�QRUPHQ�YRRU�EHSDOLQJ�YDQ�EHUHNHQLQJVPHWKRGHV��+HW�
WRHSDVVHQ�YDQ�QRUPHQ�]RUJW�HUYRRU�GDW�SURGXFWHQ�HQ�SURFHVVHQ�RS�HONDDU�DDQVOXLWHQ��HQ�HU�
HIILFLsQW�JHZHUNW�NDQ�ZRUGHQ��



�$JURWHFKQRORJ\�DQG�)RRG�6FLHQFHV�*URXS��/LG�YDQ�:DJHQLQJHQ�85� ���

(U�EHVWDDQ�GLYHUVH�VRRUWHQ�QRUPHQ��
1HGHUODQGVH�QRUP��1(1���GLW�LV�HHQ�DIVSUDDN�GLH�]RUJYXOGLJ��YROJHQV�HHQ�YDVWH�SURFHGXUH�WRW�
VWDQG�NRPW��ZDDUELM�KHW�YRRUDO�EHODQJULMN�LV�GDW�DOOH�EHODQJKHEEHQGH�SDUWLMHQ�ELM�GH]H�SURFHGXUH�
ZRUGHQ�EHWURNNHQ�HQ�GDW�HU�RYHUHHQVWHPPLQJ�LV�RYHU�GH�XLWHLQGHOLMNH�DIVSUDDN��
1HGHUODQGVH�YRRUQRUP��191���GLW�LV�HHQ�YRRUORSLJH�DIVSUDDN�ZDDUDDQ�EHSDOLQJHQ�RQWEUHNHQ��
RQYROOHGLJ�]LMQ�RI�RQGHU�YRRUEHKRXG�]LMQ�RSJHQRPHQ��+HW�LV�GH�EHGRHOLQJ�RP��DOV�GH]H�SXQWHQ�
]LMQ�JHWHVW��GH�DIVSUDDN�DOV�QRUP�WH�SXEOLFHUHQ��
1HGHUODQGVH�SUDNWLMNULFKWOLMQ��135���GLW�LV�HHQ�LQIRUPDWLHI�GRFXPHQW��+HW�EHYDW�ELMYRRUEHHOG�
WRHOLFKWLQJHQ�RS�QRUPHQ��FRQVWUXFWLHYH�PRJHOLMNKHGHQ��ZHUNPHWKRGHQ�HQ�IDEULFDJHJHJHYHQV��
9DDN�JDDW�KHW�RP�SUDNWLVFKH�XLWZHUNLQJHQ�YDQ�GH�EHSDOLQJHQ�LQ�HHQ�QRUP��
1HGHUODQGVH�WHFKQLVFKH�DIVSUDDN��17$���GLW�LV�HHQ�RSHQEDUH�DIVSUDDN�WXVVHQ�WZHH�RI�PHHU�
EHODQJKHEEHQGH�SDUWLMHQ��(HQ�17$�NRPW�WHJHPRHW�DDQ�GH�YUDDJ�QDDU�VQHOOH�DIVSUDNHQ�GLH�EUHHG�
WRHSDVEDDU�]LMQ��
�
1RUPRQWZLNNHOLQJ�
3DUWLMHQ�GLH�EHODQJ�KHEEHQ�ELM�JRHGH�DIVSUDNHQ�RYHU�HHQ�EHSDDOG�RQGHUZHUS�YRUPHQ�VDPHQ�HHQ�
QRUPFRPPLVVLH��GLH�NDQ�EHVWDDQ�XLW�SURGXFHQWHQ��KDQGHODUHQ��EHGULMYHQ�GLH�QRUPHQ�WRHSDVVHQ��
RYHUKHGHQ�RI�FRQVXPHQWHQRUJDQLVDWLHV��,Q�GH�QRUPFRPPLVVLH�GHOHQ�]LM�KXQ�NHQQLV�HQ�NRPHQ�
VDPHQ�WRW�RYHUHHQVWHPPLQJ�RYHU�DIVSUDNHQ��'LH�DIVSUDNHQ�ZRUGHQ�XLWHLQGHOLMN�YDVWJHOHJG�LQ�HHQ�
QDWLRQDOH�QRUP�RI�DQGHU�RIILFLHHO�GRFXPHQW��$OV�KHW�JDDW�RP�HHQ�(XURSHVH�RI�LQWHUQDWLRQDOH�
QRUP��YHU]RUJW�GH�QRUPFRPPLVVLH��QDPHQV�1(1��GH�1HGHUODQGVH�LQEUHQJ���
1(1�KHHIW�DOOH�RQGHUZHUSHQ�YRRU�QRUPDOLVDWLH�JHJURHSHHUG�LQ�VHFWRUHQ��9RRU�HONH�VHFWRU�LV�HU�
HHQ�EHOHLGVFRPPLVVLH�GLH�KHW�QRUPDOLVDWLHZHUN�DDQVWXXUW�HQ�YHUGHHOW�RYHU�QRUPFRPPLVVLHV��'H�
RQGHUZHUSHQ�YDQ�HHQ�QRUPFRPPLVVLH�]LMQ�RSJHQRPHQ�LQ�HHQ�ZHUNSURJUDPPD��9RRU�GHOHQ�YDQ�
GLW�ZHUNSURJUDPPD�NDQ�GH�QRUPFRPPLVVLH�HHQ�RI�PHHU�VXEFRPPLVVLHV�RI�ZHUNJURHSHQ�
LQVWHOOHQ��'H�PHHVWH�QRUPFRPPLVVLHV�]LMQ�DIVSLHJHOLQJHQ�YDQ�(XURSHVH�RI�PRQGLDOH�FRPPLVVLHV��
+XQ�KRRIGWDDN�EHVWDDW�XLW�KHW�LQEUHQJHQ�YDQ�KHW�1HGHUODQGVH�VWDQGSXQW�LQ�KHW�(XURSHVH�RI�
PRQGLDOH�RYHUOHJ��+HW�(XURSHVH�QRUPDOLVDWLHZHUN�YLQGW�SODDWV�ELQQHQ�&(1��&/&��(76,�HQ�
&HQHOHF�HQ�KHW�PRQGLDOH�ELQQHQ�,62��,(&�HQ�,78��GH]H�RUJDQLVDWLHV�]XOOHQ�QDGHU�ZRUGHQ�
WRHJHOLFKW�LQ�GH�YROJHQGH�SDUDJUDIHQ��
=RZHO�1HGHUODQGVH�QRUPHQ��1(1��DOV�HXURSHVH�QRUPHQ��(1��NXQQHQ�EHVWHOG�ZRUGHQ�ELM�KHW�
11,�
�
����� (XURSHDQ�&RPPLWWHH�IRU�6WDQGDUGL]DWLRQ��&(1��
KWWS���ZZZ�FHQ�HX�FHQRUP�KRPHSDJH�KWP�
&(1�LV�ppQ�YDQ�GH�GULH�(XURSHVH�RUJDQLVDWLHV�YRRU�VWDQGDUGLVDWLH��(XURSHDQ�VWDQGDUGV�
RUJDQLVDWLRQV���]LM�RPYDW�DOOH�VHFWRUHQ�EHKDOYH�GH�HOHFWURWHFKQRORJLH�HQ�GH�WHOHFRPPXQLFDWLH�
VHFWRUHQ��GLH�ZRUGHQ�EHKDQGHOG�GRRU�UHVSHFWLHYHOLMNH�&HQHOHF��(XURSHDQ�&RPPLWWHH�IRU�
(OHFWURWHFKQLFDO�6WDQGDUGLVDWLRQ��HQ�(76,��(XURSHDQ�7HOHFRPPXQLFDWLRQV�6WDQGDUGV�,QVWLWXWH���
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&(1�EHKHHUW�HHQ�RQ�OLQH�FDWDORJXV�YDQ�HXURSHVH�QRUPHQ��(1��(XURSHDQ�6WDQGDUGV���PDDU�
YHUNRRSW�]H�]HOI�QLHW��
(XURSHVH�QRUPHQ�]LMQ��QHW�DOV�DQGHUH�QRUPHQ��JHGRFXPHQWHHUGH��YULMZLOOLJH�DIVSUDNHQ�GLH�
EHODQJULMNH�FULWHULD�YRRU�SURGXFWHQ��GLHQVWHQ�HQ�SURFHVVHQ�YDVWOHJJHQ��=H�]RUJHQ�HUYRRU�GDW�
SURGXFWHQ�HQ�GLHQVWHQ�JHVFKLNW�]LMQ�YRRU�KXQ�GRHO�HQ�RQGHUOLQJ�YHUJHOLMNEDDU�HQ�DDQYXOOHQG�]LMQ��
%RYHQGLHQ�]LMQ�]H�DDQJHQRPHQ�GRRU�&(1�RI�&HQHOHF�RI�(76,�HQ�SXEOLHNHOLMN�EHVFKLNEDDU���
(XURSHVH�QRUPHQ�ZRUGHQ�RRN�RQWZLNNHOG�GRRU�GH]H�RUJDQLVDWLHV�HQ�LQ�SULQFLSH�NDQ�LHGHUHHQ�GLH�
HHQ�EHODQJ�KHHIW�ELM��RI�LQYORHG�]DO�RQGHUYLQGHQ�YDQ��HHQ�QRUP�ELMGUDJHQ�DDQ�KDDU�RQWZLNNHOLQJ��
GLW�NDQ�RS�QDWLRQDDO�HQ�RS�HXURSHHV�QLYHDX��([SHUWV�GLH�GHHOQHPHQ�DDQ�GH�([SHUW�&RPPLWWHHV�
]LMQ�DINRPVWLJ�XLW�LQGXVWULH��RYHUKHGHQ��XQLYHUVLWHLWHQ�HQ�EHODQJHQJURHSHULQJHQ���
(XURSHVH�QRUPHQ�ZRUGHQ�RQWZLNNHOG�DOV�HU�YUDDJ�QDDU�LV��GZ]�DOV�HU�HHQ�VLJQLILFDQWH�LQGXVWULH���
PDUNW��RI�SXEOLHNH�EHKRHIWH�EHVWDDW��$OV�HHQ�DDQYUDDJ�YRRU�HHQ�QRUP�IRUPHHO�LV��ZRUGW�GH]H�DDQ�
GH�PHHVW�JHVFKLNWH�FRPPLVVLH�JHJHYHQ�HQ�ZRUGHQ�GH�YROJHQGH�SURFHGXUHV�JHYROJG��]LH�ILJXXU����
�
�

�
)LJXXU����'H�EHODQJULMNH�IDVHV�LQ�GH�RQWZLNNHOLQJ�YDQ�HHQ�(XURSHVH�QRUP��
�
�
&(1�KHHIW�PHHU�GDQ�����(XURSHVH�QRUPHQ�JHSURGXFHHUG��YRRUQDPHOLMN�PHWKRGHQ�YRRU�
PRQVWHUQDPH�HQ�DQDO\VH��%LQQHQ�KHW�GRPHLQ�9RHGVHO�]LMQ�GH�YROJHQGH�7HFKQLVFKH�FRPPLVVLHV�
ZHUN]DDP���
&(1�7&������)UXLW�DQG�YHJHWDEOH�MXLFH�
&(1�7&������8WHQVLOV�LQ�FRQWDFW�ZLWK�IRRG�
&(1�7&������)RRG�DQDO\VLV���+RUL]RQWDO�PHWKRGV�
&(1�7&������0LON�DQG�PLON�SURGXFWV�
&(1�7&������2LOVHHGV��YHJHWDEOH�DQG�DQLPDO�IDWV�DQG�RLOV�DQG�WKHLU�E\�SURGXFWV�
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&(1�7&������$QLPDO�IHHGLQJ�VWXIIV�
&(1�7&������&HUHDOV�DQG�FHUHDO�SURGXFWV�
7&�����KHHIW�ELMYRRUEHHOG�PHHU�GDQ�����QRUPHQ�JHSXEOLFHHUG�
�
����� ,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62��
KWWS���ZZZ�LVR�RUJ�LVR�KRPH�KWP�
,62�LV�KHW�QHWZHUN�YDQ�GH�QDWLRQDOH�VWDQGDUGLVDWLH��LQVWLWXWHQ�YDQ�����ODQGHQ��,62�QRUPHQ�]LMQ�
LQWHUQDWLRQDOH�QRUPHQ�YRRU�GH�]DNHQZHUHOG��RYHUKHGHQ�HQ�PDDWVFKDSSLM��,62�QRUPHQ�ZRUGHQ�
RQWZLNNHOG�DDQ�GH�KDQG�YDQ�GH�YROJHQGH�SULQFLSHV��FRQVHQVXV��LQGXVWULHEUHHG��HQ�YULMZLOOLJ��(U�
ZRUGW�UHNHQLQJ�JHKRXGHQ�PHW�GH�PHQLQJHQ�YDQ�DOOH�EHODQJKHEEHQGHQ��SURGXFHQWHQ��YHUNRSHUV��
JHEUXLNHUV��FRQVXPHQWHQJURHSHULQJHQ��DQDO\VHODERUDWRULD��RYHUKHGHQ��WHFKQLVFKH�EHURHSHQ��HQ�
RQGHU]RHNVRUJDQLVDWLHV���,QWHUQDWLRQDOH�VWDQGDUGLVDWLH�LV�PDUNWJHGUHYHQ�HQ�JHEDVHHUG�RS�
YULMZLOOLJH�EHWURNNHQKHLG���
'H�GULH�EHODQJULMNVWH�IDVHQ�LQ�GH�RQWZLNNHOLQJ�YDQ�HHQ�,62�QRUP�]LMQ��
�� 'H�EHKRHIWH�DDQ�HHQ�QRUP�ZRUGW�PHHVWDO�NHQEDDU�JHPDDNW�GRRU�HHQ�LQGXVWULsOH�VHFWRU��GLH�

GH]H�ZHQV�GRRUJHHIW�DDQ�HHQ�QDWLRQDDO�RUJDDQ��'DW�RUJDDQ�OHJW�GH�ZHQV�YRRU�DDQ�,62��$OV�
GH]H�ZHQV�YRRU�HHQ�LQWHUQDWLRQDOH�VWDQGDDUG�IRUPHHO�LV�HUNHQG�ZRUGW�KHW�WHFKQLVFK�EHUHLN�
YDQ�GH�WRHNRPVWLJH�VWDQGDDUG�LQ�HHQ�ZHUNJURHS�JHGHILQLHHUG��

�� $OV�GDDURYHU�RYHUHHQVWHPPLQJ�LV�EHUHLNW�ZRUGW�GRRU�GH�ODQGHQ�RQGHUKDQGHOG�RYHU�GH�GHWDLOV�
YDQ�GH�VSHFLILFDWLHV�ELQQHQ�GH�QRUP��GLW�LV�GH�FRQVHQVXV�EXLOGLQJ�IDVH��

�� 'H�ODDWVWH�IDVH�RPYDW�KHW�IRUPHOH�JRHGNHXUHQ�YDQ�GH�UHVXOWHUHQGH�GUDIW�,QWHUQDWLRQDO�
6WDQGDUG��ZDDUELM�HHQ�JRHGNHXULQJ�GRRU�����YDQ�GH�,62�OHGHQ�GLH�JHSDUWLFLSHHUG�KHEEHQ�LQ�
KHW�RQWZLNNHOLQJVSURFHV�HQ�HHQ�JRHGNHXULQJ�GRRU�����YDQ�DOOH�OHGHQ�GLH�VWHPPHQ�YHUHLVW�LV��
9HUYROJHQV�ZRUGW�GH�DDQJHQRPHQ�WHNVW�JHSXEOLFHHUG�DOV�,62��,QWHUQDWLRQDO�6WDQGDUG�

�
'H�PHHVWH�QRUPHQ�ZRUGHQ�SHULRGLHN�KHU]LHQ��(HQ�QRUP�NDQ�EXLWHQ�JHEUXLN�UDNHQ�GRRU�
WHFKQRORJLVFKH�RQWZLNNHOLQJ��QLHXZH�PHWKRGHQ�HQ�PDWHULDOHQ��QLHXZH�NZDOLWHLWV��HQ�
YHLOLJKHLGVHLVHQ��2P�GDDU�UHNHQLQJ�PHH�WH�KRXGHQ�ZRUGHQ�,62�QRUPHQ�LQ�KHW�DOJHPHHQ�HONH�YLMI�
MDDU�KHU]LHQ����
�
(HQ�OLMVW�YDQ�DOOH�,62�QRUPHQ�LV�LQ�GH�,62�FDWDORJXV�WH�YLQGHQ�
�KWWS���ZZZ�LVR�RUJ�LVR�LVRBFDWDORJXH�KWP���HU�NDQ�JH]RFKW�ZRUGHQ�PHW�GH�YROJHQGH�LQJDQJHQ��
YLD�,&6��,QWHUQDWLRQDO�FODVVLILFDWLRQ�IRU�VWDQGDUGV��RI�YLD�7&��7HFKQLFDO�FRPPLWWHH���2RN�NXQQHQ�
HU�GLUHFW��RS�GH�VWDUWSDJLQD�]RHNZRRUGHQ�LQJHYRHUG�ZRUGHQ���
,QWHUHVVDQWH�YHOGHQ�]LMQ�$JULFXOWXUH��,&6������)RRG�WHFKQRORJ\��,&6������&KHPLFDO�WHFKQRORJ\�
�,&6������'H�LQGHOLQJ�YDQ�QRUPHQ�ELQQHQ�,&6����LV�ZHHUJHJHYHQ�LQ�WDEHO����
�
�
�
�
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7DEHO����2YHU]LFKW�YDQ�,QWHUQDWLRQDO�FODVVLILFDWLRQ�IRU�VWDQGDUGV�����)RRG�WHFKQRORJ\�
,&6� )LHOG�
�������� *HQHUDO�PHWKRGV�RI�WHVWV�DQG�DQDO\VLV�IRU�IRRG�SURGXFWV��

)RRG�PLFURELRORJ\��VHH�����������
6HQVRU\�DQDO\VLV��VHH��������

�������� &HUHDOV��SXOVHV�DQG�GHULYHG�SURGXFWV��
,QFOXGLQJ�JUDLQV��FRUQ��IORXUV��EDNHG�SURGXFWV��HWF��

�������� )UXLWV��9HJHWDEOHV��
,QFOXGLQJ�FDQQHG��GULHG�DQG�TXLFN�IUR]HQ�IUXLWV�DQG�YHJHWDEOHV�
)UXLW�DQG�YHJHWDEOH�MXLFHV�DQG�QHFWDUV��VHH�����������

�������� 0LON�DQG�PLON�SURGXFWV��
�������� 0HDW��PHDW�SURGXFWV�DQG�RWKHU�DQLPDO�SURGXFH��

,QFOXGLQJ�IUR]HQ�SURGXFWV��
�������� 7HD��&RIIHH��&RFRD��
�������� %HYHUDJHV��
�������� 6XJDU��6XJDU�SURGXFWV��6WDUFK��
�������� &KRFRODWH��
�������� (GLEOH�RLOV�DQG�IDWV��2LOVHHGV��
�������� 6SLFHV�DQG�FRQGLPHQWV��)RRG�DGGLWLYHV��
�������� 3UHSDFNDJHG�DQG�SUHSDUHG�IRRGV�

�,QFOXGLQJ�EDE\�IRRG�
�������� 6HQVRU\�DQDO\VLV��
�������� ,QFOXGLQJ�FDWHULQJ�FRQWDLQHUV��DQG�PDWHULDOV�DQG�DUWLFOHV�LQ�FRQWDFW�ZLWK�GULQNLQJ�ZDWHU��
�������� 3ODQWV�DQG�HTXLSPHQW�IRU�WKH�IRRG�LQGXVWU\��

&ROG�URRPV��VHH�����������
5HIULJHUDWLQJ�HTXLSPHQW��VHH��������

%URQ��KWWS���ZZZ�LVR�RUJ�LVR�LVRBFDWDORJXH�FDWDORJXHBLFV�FDWDORJXHBLFVBEURZVH�KWP",&6� ���
�
�
����� $VVRFLDWLRQ�RI�2IILFLDO�$QDO\WLFDO�&KHPLVWV��$2$&��
$2$&�LV�HHQ�QRQ�SURILW�ZHWHQVFKDSSHOLMNH�RUJDQLVDWLH��GLH�RYHUKHLG��LQGXVWULH�HQ�
RQGHU]RHNVODERUDWRULD�EHGLHQW�ZDW�EHWUHIW�DQDO\VHPHWKRGHQ�HQ�NZDOLWHLW�PHHWV\VWHPHQ��+HW�GRHO�
LV�DQDO\VHPHWKRGHQ�WH�OHYHUHQ�PHW�EHNHQGH�SUHVWDWLHNDUDNWHULVWLHNHQ��]RDOV�DFFXUDWHVVH��SUHFLVLH��
JHYRHOLJKHLG��EHUHLN��VSHFLILFLWHLW��GHWHFWLHOLPLHW�HQ�RYHUHHQNRPVWLJH�NHQPHUNHQ��(HQ�YRRUZDDUGH�
YRRU�DDQQDPH�YDQ�HHQ�$2$&�QRUP�LV�YDOLGDWLH�GRRU�PLGGHO�YDQ�RQGHU]RHN�LQ�RQDIKDQNHOLMNH�
ODERUDWRULD�RQGHU�LGHQWLHNH�FRQGLWLHV��$2$&����������
�
����� &RGH[�$OLPHQWDULXV�
KWWS���ZZZ�FRGH[DOLPHQWDULXV�QO��HQ�KWWS���ZZZ�IDR�RUJ�GRFUHS�Z����H�:����H���KWP��
'H�&RGH[�$OLPHQWDULXV�&RPPLVVLRQ��&RGH[��LV�HHQ�LQWHUQDWLRQDDO�IRUXP�ZDDUDDQ�GRRU�����
ODQGHQ�ZRUGW�GHHOJHQRPHQ��'LW�IRUXP�RQWZLNNHOW�LQWHUQDWLRQDOH�QRUPHQ�YRRU�YRHGVHOSURGXFWHQ��
PHW�DOV�GRHO�GH�LQWHUQDWLRQDOH�YRONVJH]RQGKHLG�WH�EHVFKHUPHQ�HQ�GH�HHUOLMNKHLG�YDQ�GH�KDQGHO�LQ�
YRHGVHOSURGXFWHQ�WH�EHYRUGHUHQ���'H�&RGH[�LV�HHQ�91�RUJDQLVDWLH��RQGHU�GH�YODJ�YDQ�]RZHO�GH�
)$2��,QWHUQDWLRQDOH�9RHGVHO��HQ�/DQGERXZRUJDQLVDWLH��HQ�GH�:+2��:HUHOGJH]RQGKHLGV�
RUJDQLVDWLH���,Q�1HGHUODQG�YDOW�GH�YHUDQWZRRUGHOLMNKHLG�YRRU�GH�GHHOQDPH�DDQ�GLW�LQWHUQDWLRQDOH�
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IRUXP�RQGHU�GH�PLQLVWHULHV�YDQ�/DQGERXZ��1DWXXU�HQ�9RHGVHONZDOLWHLW�HQ�YDQ�9RONVJH]RQGKHLG��
:HO]LMQ�HQ�6SRUW��
'H�ZHEVLWH�KWWS���ZZZ�FRGH[DOLPHQWDULXV�QHW�ZHE�VWDQGDUGBOLVW�GR"ODQJ HQ�EHYDW�HHQ�
RYHU]LFKW�YDQ�DOOH�KXLGLJH�RIILFLsOH�QRUPHQ��GH]H�]LMQ�JHULFKW�RS�VSHFLILHNH��YHUZHUNWH��SURGXFWHQ�
RI�SURGXFWJURHSHQ��FRPPRGLW\�VWDQGDUGV��RI�]LMQ�DOJHPHHQ�YDQ�DDUG��JHQHUDO�VWDQGDUGV���%LQQHQ�GH�
FRPPRGLW\�VWDQGDUGV�ZRUGHQ�RQGHU�DQGHUH�GHILQLWLHV��VDPHQVWHOOLQJ��NZDOLWHLWVYRRUVFKULIWHQ��
PLQLPDOH�HQ�PD[LPDOH�KRHYHHOKHGHQ��DGGLWLHYHQ��FRQWDPLQDQWHQ��K\JLsQHYRRUVFKULIWHQ��
YHUSDNNLQJ�HQ�HWLNHWWHULQJ�EHVFKUHYHQ��9DDN�LV�HU�RRN�HHQ�SDUDJUDDI�¶PHWKRGV�RI�DQDO\VLV�DQG�
VDPSOLQJ·�DDQZH]LJ��ZDDULQ�PHHVWDO�ZRUGW�GRRUYHUZH]HQ�QDDU�&RGH[�$OLPHQWDULXV�9ROXPH������
PHWKRGV�RI�DQDO\VLV�DQG�VDPSOLQJ��$OV�HU�LQ�GH�SDUDJUDDI�¶PHWKRGV�RI�DQDO\VLV�DQG�VDPSOLQJ·�
LQIRUPDWLH�DDQZH]LJ�LV��YHUZLMVW�GLH�QDDU�JHYDOLGHHUGH�$2$&���,62��RI�(XURSHVH�QRUPHQ���
�
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� $DQSDN�
��� %LRDFWLHYH�FRPSRQHQWHQ�
2P�HHQ�RYHU]LFKW�WH�PDNHQ�YDQ�LQWHUHVVDQWH�FRPSRQHQWHQ�GLH�HHQ�UHODWLH��NXQQHQ��KHEEHQ�PHW�
JH]RQGKHLG��LV�RQGHU�PHHU�JHEUXLN�JHPDDNW�YDQ�GH�YROJHQGH�EURQQHQ��
• 9RHGLQJVFHQWUXP���MXQ�������
� KWWS���ZZZ�YRHGLQJVFHQWUXP�QO�YRHGLQJVFHQWUXP�3XEOLF�'\QDPLVFK�KRH�HHW�LN�JH]RQG
�YLWDPLQHV�HQ�PLQHUDOHQ�ELRDFWLHYH�VWRIIHQ�WDEHO�ELRDFWLHYH�VWRIIHQ�KWP�
• IRRG�LQIR� 9RRUEHHOGHQ�YDQ�IXQFWLRQHOH�FRPSRQHQWHQ�LQ�OHYHQVPLGGHOHQ���MDQ������

� KWWS���ZZZ�IRRG�LQIR�QHW�QO�II�WDEOH�KWP�
'H]H�EURQQHQ�]LMQ�DDQJHYXOG�PHW�GH�JURHSHQ�YLWDPLQHQ�HQ�PLQHUDOHQ��GH�FRPSRQHQWHQ�GLH�
YHUPHOG�VWDDQ�LQ�ERYHQVWDDQGH�EURQQHQ�HQ�ZDDU�HHQ�DQDO\VHPHWKRGH�YRRU�LV�JH]RFKW��VWDDQ�
JHQRHPG�LQ�GH�YROJHQGH�OLMVW��
�
• FDURWHQRwGHQ�� �FDURWHHQ�� �FDURWHHQ��O\FRSHHQ��OXWHwQH��]HD[DQWKLQH�� �FU\SWR[DQWKLQH��
• SRO\IHQROHQ���IODYRQRwGHQ��DQWKRF\DQL�GL�QHQ��IODYDQROHQ��IODYRQROHQ��IODYRQHQ��IODYDQRQHQ���

LVRIODYRQHQ��SK\WRHVWURJHQHQ��OLJQDQHQ��SURDQWKR\FDQLGLQHQ���
• IHQROHQ��NRIILH]XXU��IHUXOD]XXU��
• JOXFRVLQRODWHQ��LQGROHQ��LVRWKLRF\DQDWHQ�
• FDSVDLFLQRwGHQ��]RDOV�FDSVDLFLQH��
• GLWKLROWKLRQHQ��]RDOV�DOOLFLQH��
• VXOILGHQ�WKLROHQ��GLDOO\O�VXOILGH��DOO\O�PHWK\O�WULVXOILGH�GLWKLROWKLRQHQ��
• VDOLF\ODWHQ��VDOLF\O]XXU��
• VSHFLILHNH�YHW]XUHQ��'+$��(3$��JHFRQMXJHHUG�OLQROHHQ]XXU���
• I\WRVWHUROHQ�RI�SODQWHQVWHUROHQ��VLWRVWHURO��VWLJPDVWHURO��FDPSHVWURO���
• SODQWHQVWHUROHQ��VWDQRO�HVWHU��
• GLYHUV��FKROLQH��FDIHwQH��FDUQLWLQH��FR�HQ]\P�4��WDXULQH��FUHDWLQH��
• SUHELRWLFD��IUXFWR�ROLJRVDFFKDULGHQ��)26��
• SURELRWLFD��/DFWREDFLOOXV��
• VDSRQLQHQ�
• VRMD�HLZLW�
• YRHGLQJVYH]HO��RQRSORVEDUH�YH]HO��RSORVEDUH�YH]HO��EHWD�JOXFDDQ�
• YLWDPLQHQ��$��%���%���%���%���%���%����&��'��(��.��
• PLQHUDOHQ��FDOFLXP��QDWULXP��NDOLXP��VHOHQLXP��IRVIRU��IOXRULGH��PDQJDDQ��PDJQHVLXP��LM]HU��

NRSHU��]LQN��
�
=RDOV�XLW�GH]H�OLMVW�EOLMNW��JDDW�KHW�RP�HHQ�YHHOKHLG�YDQ�VWRIIHQ�HQ�JURHSHQ�YDQ�VWRIIHQ�GLH�
RQGHUOLQJ�]HHU�YHUVFKLOOHQG�NXQQHQ�]LMQ��
�
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��� 0HWKRGHQ��
'H�DQDO\VHPHWKRGHQ�]LMQ�JH]RFKW�LQ�GULH�EHODQJULMNH�GDWDEDVHV��WZHH�GDDUYDQ�ZDUHQ�RQ�OLQH�
WRHJDQNHOLMN���
• GH�ZHEVLWH�YDQ�KHW�1HGHUODQGV�1RUPDOLVDWLH�,QVWLWXXW��11,���ZDDU�1HGHUODQGVH��1(1��HQ�

(XURSHVH���(1��QRUPHQ�]LMQ�WH�YLQGHQ��KWWS���ZZZ��QHQ�QO�����
• GH�ZHEVLWH�YDQ�KHW�,QWHUQDWLRQDO�6WDQGDUGLVDWLRQ�2UJDQLVDWLRQ��,62���ZDDU�LQWHUQDWLRQDOH�

QRUPHQ�WH�YLQGHQ�]LMQ��KWWS���ZZZ�LVR�RUJ�LVR�KRPH�KWP��
• KHW�KDQGERHN�YDQ�GH�$2$&��2IILFLDO�PHWKRGV�RI�DQDO\VLV�RI�$2$&�,QWHUQDWLRQDO���������

ZDDU�$PHULNDDQVH�QRUPHQ�WH�YLQGHQ�]LMQ��
�
'H�JHEUXLNWH�]RHNWHUPHQ�ELM�,62�HQ�$2$&�]LMQ�LQJHYRHUG�LQ�KHW�HQJHOV��YRRU�1(1�]LMQ�]H�
LQJHYRHUG�LQ�]RZHO�QHGHUODQGV�DOV�HQJHOV��$OV�GH�JHZHQVWH�VWRI�QLHW�GLUHFW�ZHUG�JHYRQGHQ�LV�HU�
JHEUXLNW�JHPDDNW�YDQ�HQNHOYRXG�HQ�RI�PHHUYRXG��9RRUYRHJVHOV�DOV� ��� ���� ���HQ� ��ZHUGHQ�
YROXLW�JHVFKUHYHQ��DO�GDQ�QLHW�YRRU]LHQ�YDQ�YHUELQGLQJVWHNHQ��%LM�JHHQ�UHVXOWDDW�ZHUGHQ�GH�
YRRUYRHJVHOV�ZHJJHODWHQ��7UHPD·V�NRQGHQ�QLHW�ZRUGHQ�LQJHYRHUG�ELM�1(1�HQ�ZHUGHQ�GDDURP�
ZHJJHODWHQ��$OV�VWRIIHQ�QLHW�ZHUGHQ�JHYRQGHQ�LV�HU�RRN�HHQ�QLYHDX�KRJHU�JH]RFKW��HQ�ZHUG�HU�
JHEUXLN�JHPDDNW�YDQ�GH�QDPHQ�YDQ�GH�JURHS�RI�NODVVH�ZDDUWRH�]H�EHKRUHQ��
$OV�YRRUEHHOG�YRRU�FDURWHQRwGHQ�OHYHUW�GDW�GH�YROJHQGH�]RHNWHUPHQ��FDURWHQRLG��FDURWHQRLGH��
FDURWHQRLGHQ��FDURWHQRLGV��FDURWHHQ��FDURWHQHQ��FDURWHQH��FDURWHQHV��[DQWKRSK\OOHQ��[DQWKRSK\OOV��
O\FRSHHQ��O\FRSHQH��OXWHLQH��OXWHLQ��]HD[DQWKLQH��]HD[DQWKLQ��EHWD�FU\SWR[DQWKLQH��EHWD�
FU\SWR[DQWKLQ��EHWDFU\SWR[DQWKLQH��EHWDFU\SWR[DQWKLQ��FU\SWR[DQWKLQ��
�
����� ,QGHOLQJ�QDDU�FDWHJRULHsQ�SURGXFWHQ�
'H�JHQRHPGH�RUJDQLVDWLHV�KDQWHUHQ�ELM�KHW�RUGHQHQ�YDQ�GH�QRUPHQ�YRRU�DQDO\VHPHWKRGHQ�
DOOHPDDO�HHQ�LQGHOLQJ�QDDU�FDWHJRULsQ�SURGXFWHQ�HQ�RI�W\SHQ�SURGXFWHQ��RIWHZHO�GH�PDWUL[�ZDDULQ�
GH�VWRI�]LFK�EHYLQGW���9RRUEHHOGHQ�]LMQ��
9RHGLQJVPLGGHOHQ�
*URHQWHQ�HQ�IUXLW�
9UXFKWHQ��HQ�JURHQWHVDSSHQ�
7KHH�
'LHUOLMNH�HQ�SODQWDDUGLJH�YHWWHQ�HQ�ROLsQ��
%RWHU�HQ�ERWHUYHW�
0HON�HQ�PHONSURGXFWHQ�
*UDQHQ�HQ�JUDDQSURGXFWHQ�
�
����� ,QGHOLQJ�QDDU�DQDO\VHPHWKRGHQ�
(U�LV�RRN�HHQ�LQGHOLQJ�ZDDU�WH�QHPHQ�QDDU�DQDO\VHPHWKRGHQ�RP�JHKDOWHQ�YDQ�EHSDDOGH�VWRIIHQ�WH�
EHSDOHQ��9HHO�WHULJNHUHQGH�PHWKRGHQ�]LMQ�FRORULPHWULVFK��VSHFWURIRWRPHWULVFK���FKURPDWRJUDILVFK�
�*&��+3/&����VSHFWURVFRSLVFK���GDQ�ZHO�HOHFWURFKHPLVFK�YDQ�DDUG��
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� 0HWHQ�YDQ�JHKDOWHQ�YDQ�ELRDFWLHYH�VWRIIHQ�
'H�UHVXOWDWHQ�YDQ�GH�]RHNDFWLHV�QDDU�PHHWPHWKRGHQ�YDQ�FRPSRQHQWHQ�GLH�HHQ�UHODWLH�KHEEHQ�
PHW�JH]RQGKHLG��VWDDQ�YHUPHOG�LQ�GH�YROJHQGH�SDUDJUDIHQ��'H]H�SDUDJUDIHQ�KHEEHQ�HHQ]HOIGH�
W\SH�RSERXZ��(HUVW�ZRUGW�LQ�HHQ�WDEHO�SHU�FRPSRQHQW�NRUW�DDQJHJHYHQ�RI�HU�DO�GDQ�QLHW�HHQ�
JHDFFUHGLWHHUGH�1(1��,62�RI�$2$&�QRUP�JHYRQGHQ�LV��M MD��Q QHH��"�ELM�RQYROGRHQGH�
LQIRUPDWLH���1DGHUH�VSHFLILFDWLH�YDQ�GH�PHHWPHWKRGHQ�DOV�GLH�ZDV�DI�WH�OHLGHQ�XLW�WLWHO�HQ�DEVWUDFW�
YDQ�GH�QRUP��ZHONH�DQDO\VHWHFKQLHN�HQ�WRHSDVEDDU�YRRU�ZHON�SURGXFW��VWDDW�YHUPHOG�LQ�ELMODJH����
'DDU�NDQ�GXV�WHUXJJHYRQGHQ�ZRUGHQ�YRRU�ZHONH�SURGXFWHQ�GH�QRUP�VSHFLILHN�JHOGLJ�LV��
,QGLHQ�PRJHOLMN��]DO�DDQJHJHYHQ�ZRUGHQ�ZHONH�ODERUDWRULD�HQ�RQGHU]RHNVLQVWLWXWHQ�EHVFKLNNHQ�
RYHU�JHVFKLNWH�PHHWIDFLOLWHLWHQ����
�
��� &DURWHQRwGHQ�
,Q�7DEHO���LV�KHW�RYHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�
FDURWHQRwGHQ�JHJHYHQ��'H�GDDGZHUNHOLMNH�QRUPHQ�VWDDQ�YHUPHOG�LQ�ELMODJH�������
�
7DEHO����2YHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�FDURWHQRwGHQ��
VXEJURHS� FRPSRQHQW� 1(1� ,62� $2$&�
FDURWHQHQ� �FDURWHHQ�� �FDURWHHQ��O\FRSHHQ�� M� M� M�
[DQWKRSK\OOHQ� OXWHwQH��]HD[DQWKLQH�� �FU\SWR[DQWKLQH� "� "� M�
�
(U�LV�HHQ�(XURSHVH�QRUP�YRRU�WRWDDO�FDURWHQRwGHQJHKDOWH�HQ�LQGLYLGXHOH�FDURWHQRwGHQIUDFWLHV�LQ�
YUXFKWHQVDSSHQ��(U�LV�RRN�HHQ�+3/&�PHWKRGH�RP���FDURWHHQ�LQ�YRHGLQJVPLGGHOHQ�WH�EHSDOHQ��
GH]H�FRPSRQHQW�LV�HHQ�SURYLWDPLQH�$�YHUELQGLQJ�HQ�LV�EHODQJULMN�LQ�KHW�YDVWVWHOOHQ�YDQ�KHW�
YLWDPLQH�$�JHKDOWH�YDQ�YRHGLQJVPLGGHOHQ��]LH�SDUDJUDDI�����YLWDPLQHV���2I�GH�DQGHUH�FDURWHQHQ�
WH�RQGHUVFKHLGHQ�]LMQ�PHW�GH]H�PHWKRGH�ZDV�QLHW�GXLGHOLMN�LQ�KHW�DEVWUDFW���
'H�$2$&�PHWKRGHQ�]LMQ�VSHFWURIRWRPHWULVFK�HQ�JHYHQ�KHW�WRWDDO�FDURWHHQ��HQ�WRWDDO�
[DQWKRSK\OOJHKDOWH��PDDU�QLHW�GH�LQGLYLGXHOH�FRPSRQHQWHQ�ZDDUXLW�]H�EHVWDDQ��
�
��� 3RO\IHQROHQ�HQ�IODYRQRwGHQ�
,Q�7DEHO���LV�KHW�RYHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�
SRO\IHQROHQ�HQ�IODYRQRwGHQ�JHJHYHQ��'H�GDDGZHUNHOLMNH�QRUPHQ�VWDDQ�YHUPHOG�LQ�ELMODJH�������
'H�JURHS�SRO\IHQROHQ�LV�RQGHU�WH�YHUGHOHQ�LQ�GLYHUVH�VXEJURHSHQ��GLH�HON�ZHHU�XLW�YHOH�
FRPSRQHQWHQ�NXQQHQ�EHVWDDQ��1RJ�ODQJ�QLHW�DOOH�SRO\IHQROHQ�]LMQ�VWUXFWXUHHO�RSJHKHOGHUG��(U�
EHVWDDW�HHQ�HHQYRXGLJH�PHWKRGH�RP�KHW�WRWDDO�SRO\IHQROJHKDOWH�WH�EHSDOHQ��FRORULPHWULVFK���
HFKWHU�KHW�LV�RQGXLGHOLMN�RI�GLW�GDDGZHUNHOLMN�KHW�WRWDDO�SRO\IHQROJHKDOWH�LV��$QWKRF\DQLGLQHQ�]LMQ�
GH�DJO\FRQHQ�YDQ�DQWKRF\DQLQHQ��GDDU�]LMQ�JHHQ�JHVWDQGDDUGLVHHUGH�PHWKRGHQ�YRRU�JHYRQGHQ��
(HQ�RXGH��SDSLHUFKURPDWRJUDILVFKH�PHWKRGH�LV�EHVFKUHYHQ�YRRU�KHW�DQWKRF\DQLQH�PDOYLGLQH��
SDSLHUFKURPDWRJUDILH�ZRUGW�HFKWHU�QLHW�YDDN�PHHU�JHEUXLNW��&DWHFKLQHV�NXQQHQ�PEY�HHQ�,62�
JHQRUPHHUGH�+3/&�PHWKRGH�LQ�WKHH�ZRUGHQ�EHSDDOG��]H�ZRUGHQ�HFKWHU�QLHW�GRRU�HHQ�$2$&�
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PHWKRGH�RPVFKUHYHQ��9RRU�IODYRQROHQ��IODYRQHQ��IODYDQRQHQ��LVRIODYRQHQ��HQ�
SURDQWKRF\DQLGLQHQ�]LMQ�JHHQ�1(1�RI�,62�QRUPHQ�JHYRQGHQ��
�
7DEHO����2YHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�SRO\IHQROHQ�HQ�
IODYRQRwGHQ��
VXEJURHS� � FRPSRQHQW� 1(1� ,62� $2$&�
WRWDDO�
SRO\IHQROJHKDOWH�

� � M� M� M�
IODYRQRwGHQ�� DQWKRF\DQL�

�GL�QHQ�
F\DQLGLQ��GHOSKLQLGLQ��PDOYLGLQ��
SHODUJRQLGLQ��SHRQLGLQ��SHWXQLGLQ��

Q� Q� DOOHHQ�
PDOYLGLQH�

IODYRQRwGHQ� IODYDQROHQ�RI�
FDWHFKLQHV��

����FDWHFKLQH������JDOORFDWHFKLQH��
����HSLFDWHFKLQH������
HSLJDOORFDWHFKLQH������HSLFDWHFKLQH�
��JDOODDW������HSLJDOORFDWHFKLQH���
JDOODDW��WKHDIODYLQH��WKHDIODYLQH���
JDOODDW��WKHDIODYLQH��
�JDOODDW��
WKHDIODYLQH����
�GLJDOODDW��
WKHDUXELJLQHQ��

M� M� Q�

IODYRQRwGHQ� IODYRQROHQ� R�D��TXHUFHWLQH��NDHPSIHURO��
P\ULFHWLQH��LVRUKDPQHWLQH��

Q� Q� DOOHHQ�
TXHUFHWLQH�

IODYRQRwGHQ� IODYRQHQ�� R�D��DSLJHQLQH��OXWHROLQH��
WDQJHUHWLQH�

Q� Q� Q�
IODYRQRwGHQ� IODYDQRQHQ���

IODYRQRQHQ�
KHVSHULWLQH��QDULQJHQLQH��
HULRGLFW\RO��

Q� Q� M�
SK\WRHVWURJHQHQ��
LVRIODYRQRwGHQ�

LVRIODYRQHQ�� JHQLVWHwQH��GDLG]HwQH�� Q� Q� M�
SK\WRHVWURJHQHQ� LVRIODYRQHQ� FRXPHVWURO��IRUPRQRQHWLQH�HQ�

ELRFKDQLQH�D�
Q� Q� Q�

SK\WRHVWURJHQHQ� � OLJQDQHQ� Q� Q� Q�
SURDQWKR\FDQL�
GLQHQ�

PRQRPHUHQ��GL���WUL���WHWUD���SHQWD���KH[D���KHSWD���
RFWD���QRQD���GHFDPHUHQ��HQ�SRO\�PHUHQ���

Q� Q� Q�
IHQROHQ� � NRIILH]XXU��IHUXOD]XXU� Q� Q� Q�
�
1RUPHQ�YRRU�GH�EHSDOLQJ�YDQ�IODYRQHQ�HQ�SURDQWKRF\DQLGLQHQ�RQWEUHNHQ�RRN�ELM�$2$&��
$2$&�YHUPHOG�ZHO�HHQ�+3/&�PHWKRGH�YRRU�VSHFLILHNH�LVRIODYRQHQ�LQ�VRMD�HQ�HHQ�
VSHFWURIRWRPHWULVFKH�EHSDOLQJ�YDQ�QDULQJLQH�HQ�QHRKHVSHULGLQH�LQ�VLQDDVDSSHOVDS��*HDFUHGLWHHUGH�
DQDO\VHPHWKRGHQ�YRRU�GH�IHQROLVFKH�]XUHQ�NRIILH]XXU�HQ�IHUXOD]XXU�ZRUGHQ�QLHW�YHUPHOG��ZHO�
JHHIW�$2$&�HHQ�VSHFWURIRWRPHWULVFKH�EHSDOLQJ�YDQ�FKORURJHHQ]XXU��
�
(HQ�JRHGH�PHWKRGH�RP�IODYDQROHQ��RI�FDWHFKLQHQ��]RDOV�FDWHFKLQH��HSLFDWHFKLQH��
HSLJDOORFDWHFKLQH��HSLFDWHFKLQH�JDOODDW��LQ�YRHGLQJVPLGGHOHQ�HQ�GUDQNHQ�WH�DQDO\VHUHQ�PHW�EHKXOS�
YDQ�+3/&�LV�EHVFKUHYHQ�GRRU�$UWV�HQ�+ROOPDQ���������)ODYRQROHQ��TXHUFHWLQH��NDHPSIHURO��
P\ULFHWLQH��HQ�IODYRQHQ��DSLJHQLQH��OXWHROLQH��NXQQHQ�RRN�PHW�+3/&�EHSDDOG�ZRUGHQ�LQ�
YRHGLQJVPLGGHOHQ�HQ�GUDQNHQ��+HUWRJ�HW�DO�����������
9RRU�GH�EHSDOLQJ�YDQ�OLJQDQHQ��VHFRLVRODULFLUHVLQRO��PDWDLUHVLQRO��ODULFLUHVLQRO��SLQRUHVLQRO��LQ�
YRHGLQJVPLGGHOHQ�LV�HU�RRN�HHQ�+3/&�DQDO\VHPHWKRGH�DDQZH]LJ��0LOGHU�HW�DO����������'H�
JHQRHPGH�PHWKRGHQ�]LMQ�JHYDOLGHHUGH��PDDU�QLHW�JHDFFUHGLWHHUGH�PHWKRGHQ��'H]H�DQDO\VHV�
NXQQHQ�XLWJHYRHUG�ZRUGHQ�GRRU�KHW�5LNLOW���
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3ODQW�5HVHDUFK�,QWHUQDWLRQDO�EHVFKLNW�RYHU�HHQ�PHWKRGH�RP�DQWKRF\DQLQHQ��HOODJLWDQQLQHQ��HQ�
SURDQWKRF\DQLGLQH�DFKWLJH�WDQQLQHQ�WH�DQDO\VHUHQ�LQ�IUDPERRV��GLW�EHWUHIW�HYHQHHQV�HHQ�+3/&�
PHWKRGH��%HHNZLOGHU�HW�DO����������(HQ�DQGHUH�+3/&�PHWKRGH�DQDO\VHHUW�NDHPSIHURO�JO\FRVLGHQ��
TXHUFHWLQH�JO\FRVLGHQ�HQ�DQWKRF\DQLQHQ�LQ�DDUGEHL��$KDURQL�HW�DO���������HQ�RRN�LV�KHW�PRJHOLMN�
HHQ�EUHHG�VFDOD�YDQ�FRPSRQHQWHQ��S�FRXPDDU]XXU��SURWRFDWHFKXLF�DFLG��VLQDSLF�DFLG��YDQLOOLF�DFLG��
VDOLF\O]XXU��NRIILH]XXU��IHUXOD]XXU��NDQHHO]XXU��FKORURJHHQ]XXU��TXHUFHWLQH��UXWLQH��P\ULFHWLQH��
NDHPSIHURO��NDHPSIHURO���2�UXWLQRVLGH��QDULQJHQLQH���QDULQJHQLQH�FKDOFRQH�HQ� �WRPDWLQH��LQ�
WRPDDW�WH�DQDO\VHUHQ��0RFR�HW�DO����������%LM�GH]H�ODDWVH�PHWKRGH�ZHUG�JHEUXLNW�JHPDDNW�YDQ�HHQ�
WLPH�RI�IOLJKW�PDVVDVSHFWURPHWHU�JHNRSSHOG�DDQ�HHQ�/&�PHWKRGH��ZDW�LGHQWLILFDWLH�YDQ�GH�VWRIIHQ�
YHUJHPDNNHOLMNW��PDDU�ZDW�ZHO�YHHO�VSHFLDOLVWLVFKH�NHQQLV�YHUHLVW��
,Q�GH�ZHWHQVFKDSSHOLMNH�OLWHUDWXXU�ZRUGHQ�PHHU�+3/&�PHWKRGHQ�EHVFKUHYHQ�RP�GH�DQDO\VH�YDQ�
GH�YHUVFKLOOHQGH�FRPSRQHQWHQ�HQ�JURHSHQ�FRPSRQHQWHQ�ELQQHQ�GH�NODVVH�YDQ�GH�IODYRQRwGHQ�HQ�
SRO\IHQROHQ�WH�DQDO\VHUHQ��YHHO�FRPSRQHQWHQ�GLH�KLHUWRH�EHKRUHQ�]LMQ�QRJ�RQEHNHQG��HQ�
DQDO\VHPHWKRGHQ�]LMQ�YRORS�LQ�RQWZLNNHOLQJ��3URWRFROOHQ�ZRUGHQ�DDQJHSDVW�DDQ�GH�DDQZH]LJH�
+3/&�V\VWHPHQ��NRORPPHQ�HQ�YRRU�GH�JHZHQVWH�WH�DQDO\VHUHQ�SURGXFWHQ��
5HIHUHQWLHFRPSRQHQWHQ�]LMQ�QLHW�DOWLMG�YRRUUDGLJ�RI�QLHW�WH�YHUNULMJHQ��DO�EUHLG�KHW�DVVRUWLPHQW�
FRPPHUFLHHO�YHUNULMJEDUH�SK\WRFKHPLFDOLsQ�]LFK�ZHO�ODQJ]DDP�XLW���%LM�DIZH]LJKHLG�YDQ�
UHIHUHQWLHFRPSRQHQWHQ�NDQ�HU�VRPV�YRRU�ZRUGHQ�JHNR]HQ�]H�]HOI�RS�WH�]XLYHUHQ��RI�JHEUXLNW�WH�
PDNHQ�YDQ�PDVVDVSHFWURPHWULH�QD�FKURPDWRJUDILVFKH�VFKHLGLQJ��0DVVDVSHFWURPHWULH�
YHUHHQYRXGLJW�KHW�SURFHV�YDQ�LGHQWLILFDWLH�YDQ�FRPSRQHQWHQ��]HNHU�DOV�HU�RRN�
UHIHUHQWLHFRPSRQHQWHQ�EHVFKLNEDDU�]LMQ��'DDGZHUNHOLMNH�VWUXFWXXURSKHOGHULQJ�YDQ�RQEHNHQGH�
FRPSRQHQWHQ�LV�PRJHOLMN�PHW�105��]HHU�GXXU���
�
��� *OXFRVLQRODWHQ�
7DEHO���JHHIW�HHQ�RYHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�
JOXFRVLQRODWHQ��'H�GDDGZHUNHOLMNH�QRUPHQ�VWDDQ�YHUPHOG�LQ�ELMODJH�������
�
7DEHO����2YHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�JOXFRVLQRODWHQ��
JURHS�NODVVH� FRPSRQHQW� 1(1� ,62� $2$&�
JOXFRVLQRODWHQ�� GLYHUVH�LQGLYLGXHOH�

JOXFRVLQRODWHQ�
M� M� Q�

LQGROHQ��LVRWKLRF\DQDWHQ�� VXOIRUDIDDQ��VXOSKRUDSKDQH�� Q� Q� Q�
�
'H�JHYRQGHQ�JHQRUPHHUGH�DQDO\VHPHWKRGHQ�KHEEHQ�DOOHPDDO�EHWUHNNLQJ�RS�UDDS]DDG��RPGDW�HU�
LQ�KHW�YHUOHGHQ�HHQ�SUREOHHP�ZDV�PHW�KHW�JHKDOWH�JOXFRVLQRODWHQ�LQ�YHHYRHGHU��(U�]LMQ�JHHQ�
$2$&�QRUPHQ��ZHO�]LMQ�HU�1HGHUODQGVH��(XURSHVH�GDQ�ZHO�,62�QRUPHQ�EHVFKLNEDDU��(U�]LMQ�
GULH�YHUVFKLOOHQGH�DQDO\VHPHWKRGHQ�YRRU�JOXFRVLQRODWHQ�EHVFKUHYHQ��GPY�+3/&��VSHFWURPHWUH�
HQ�;�UD\�IOXRUHVFHQWLH�VSHFWURPHWULH���7ZHH�YDQ�GH]H�PHWKRGHQ�ZRUGHQ�PRPHQWHHO�ELQQHQ�,62�
KHU]LHQ��9RRU�LVRWKLRF\DQDWHQ�HQ�LQGROHQ��GLW�]LMQ�GH�DIEUDDNSURGXFWHQ�YDQ�JOXFRVLQRODWHQ��]LMQ�
JHHQ�JHVWDQGDDUGLVHHUGH�DQDO\VHPHWKRGHQ�EHVFKUHYHQ��,VRWKLRF\DQDWHQ�HQ�LQGROHQ�]LMQ�GH�
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FRPSRQHQWHQ�ZDDU�HHQ�JH]RQGKHLGVEHVFKHUPHQGH�ZHUNLQJ�DDQ�ZRUGW�WRHJHVFKUHYHQ��IDVH�,,�
HQ]\P�LQGXFWLH����
�
'H�DQDO\VH�YDQ�JOXFRVLQRODWHQ�LV�HFKWHU�QLHW�HHQYRXGLJ��(U�EHVWDDW�HHQ�JURRW�DDQWDO�
JOXFRVLQRODWHQ��GLH�HON�ZHHU�VSHFLILHNH�DIEUDDNSURGXFWHQ�NXQQHQ�YRUPHQ��$QDO\VHPHWKRGHQ�
NXQQHQ�RQGHUYHUGHHOG�ZRUGHQ�LQ�PHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�KHW�WRWDDO�JOXFRVLQRODDWJHKDOWH��
YRRU�LQGLYLGXHOH�JOXFRVLQRODWHQ�HQ�YRRU�DIEUDDNSURGXFWHQ��9RRU�DQDO\VH�YDQ�LQWDFWH�
JOXFRVLQRODWHQ�LV�GH�LQDFWLYDWLH�YDQ�P\URVLQDVH�HVVHQWLHHO��+HW�WRWDDO�JOXFRVLQRODDWJHKDOWH�NDQ�
UHODWLHI�HHQYRXGLJ�ZRUGHQ�EHSDDOG�GRRU�KHW�PHWHQ�HQ]\PDWLVFK�YULMJHPDDNW�JOXFRVH��UHNHQLQJ�
KRXGHQG�PHW�KHW�HQGRJHHQ�DDQZH]LJH�YULMH�JOXFRVH���,QGLYLGXHOH�JOXFRVLQRODWHQ�NXQQHQ�EHSDDOG�
ZRUGHQ�PHW�*/&�RI�+3/&��PHW�YRRUNHXU�YRRU�+3/&�YDQZHJH�GH�WKHUPLVFK�PLQGHU�VWDELHOH�
LQGROHQ��$IEUDDNSURGXFWHQ�NXQQHQ�RRN�PHW�+3/&�ZRUGHQ�EHSDDOG��(HQ�SUREOHHP�ELM�
JOXFRVLQRODDWDQDO\VHV�LV�KHW�JHEUHNNLJH�DDQWDO�EHVFKLNEDUH�UHIHUHQWLHFRPSRQHQWHQ��0LWKHQ�HW�DO���
�������(HQ�PHWKRGH�RP�JOXFRVLQRODWHQ�WH�DQDO\VHUHQ�GLH�ELM�:DJHQLQJHQ�8QLYHUVLWHLW�JHEUXLNW�
ZRUGW�LV�EHVFKUHYHQ�GRRU�9HUNHUN�HW�DO����������
�
��� 'LYHUVH�ELRDFWLHYH�VWRIIHQ�
,Q�7DEHO���LV�KHW�RYHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�GLYHUVH�
�JURHSHQ�YDQ��ELRDFWLHYH�FRPSRQHQWHQ�JHJHYHQ��'H�GDDGZHUNHOLMNH�QRUPHQ�VWDDQ�YHUPHOG�LQ�
ELMODJH������'H�LQ�GH�RQGHUVWDDQGH�WDEHO�YHUPHOGH�FRPSRQHQWHQ�]LMQ�ELM]RQGHU�JHYDULHHUG��
9RRU�GH�DQDO\VH�YDQ�FDSVDLFLQRwGHQ�LV�HU�,62��HQ�$2$&��QRUP�EHVFKLNEDDU��+3/&�HQ�
VSHFWURPHWULVFK���9RRU�GLWKLROWKLRQHQ�HQ�WKLROHQ�]LMQ�JHHQ�QRUPHQ�EHVFKLNEDDU��
6DOLF\O]XXU�LQ�YRHGLQJVPLGGHOHQ�NDQ�DDQ�GH�KDQG�YDQ�$2$&�QRUPHQ�NZDOLWDWLHI�HQ�
FRORULPHWULVFK�EHSDDOG�ZRUGHQ��6SHFLILHNH�YHW]XUHQ��'+$��(3$��JHFRQMXJHHUG�OLQROHHQ]XXU��
ZRUGHQ�ZDDUVFKLMQOLMN�PHHEHSDDOG�LQ�GH�JDQJEDUH�*&�DQDO\VH�YDQ�YHW]XUHQ��,62�JHQRUPHHUG���
)\WRVWHUROHQ�RI�SODQWHQVWHUROHQ�NXQQHQ�RRN�PHW�*&�EHSDDOG�ZRUGHQ��,62�QRUP���RI�VLWRVWHURO��
VWLJPDVWHURO��HQ�FDPSHVWURO�LQ�GH]H�QRUP�JRHG�JHVFKHLGHQ�ZRUGHQ�EOLMNW�QLHW�XLW�GH�EHVFKLNEDUH�
LQIRUPDWLH��9RRU�VWDQRO�HVWHUV��HHQ�DQGHU�W\SH�SODQWHQVWHUROHQ���]LMQ�JHHQ�JHQRUPHHUGH�
DQDO\VHPHWKRGHQ�JHYRQGHQ��
(HQ�,62�QRUP�YRRU�GH�DQDO\VH�YDQ�VRMD�HLZLW�LQ�PHONSRHGHU�LV�EHVFKLNEDDU��HYHQDOV�HHQ�$2$&�
QRUP�YRRU�KHW�DDQWRQHQ�YDQ�VRMD�HLZLW�LQ�YHUVH�HQ�YHUKLWWH�YOHHVSURGXFWHQ��
(U�EHVWDDQ�GLYHUVH�,62��HQ�$2$&�DQDO\VHPHWKRGHQ�YRRU�FDIHwQH��+3/&�HQ�
VSHFWURIRWRPHWULVFK��LQ�GUDQNHQ���
$2$&�QRUPHQ�YRRU�GH�EHSDOLQJ�YDQ�FKROLQH��UHVSHFWLHYHOLMN�WDXULQH�HQ�FUHDWLQH�]LMQ�ZHO�
EHVFKUHYHQ��PDDU�ZHO�YRRU�VSHFLILHNH�SURGXFWHQ��
9RRU�FDUQLWLQH��FR�HQ]\P�4�HQ�VDSRQLQHQ�]LMQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�EHVFKUHYHQ�
3UHELRWLFD�HQ�SURELRWLFD�VWDDQ�DO�HHQ�JHUXLPH�WLMG�LQ�GH�EHODQJVWHOOLQJ��PDDU�YRRU�GH�DQDO\VH�YDQ�
IUXFWR�ROLJRVDFFKDULGHQ��)26��]LMQ�JHHQ�QRUPHQ�JHYRQGHQ��/DFWREDFLOOXV�LV�QDWXXUOLMN�JHHQ�
FKHPLVFKH�YHUELQGLQJ��PDDU�HHQ�PLFUR�RUJDQLVPH��YRRU�GH�HHQYRXG�LV�KHW�WRFK�LQ�GH]HOIGH�WDEHO�
JHSODDWVW��9RRU�GH�WHOOLQJ�HUYDQ�]LMQ�,62�QRUPHQ�EHVFKLNEDDU��
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�
7DEHO����2YHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�GLYHUVH�
ELRDFWLHYH�FRPSRQHQWHQ��
JURHS�NODVVH� VXEJURHS� FRPSRQHQW� 1(1� ,62� $2$&�
FDSVDLFLQRwGHQ� � FDSVDLFLQH� M� M� M�
GLWKLROWKLRQHQ� � DOOLFLQH�� Q� Q� Q�
VXOILGHQ�WKLROHQ�� � GLDOO\O�VXOILGH� Q� Q� Q�
VXOILGHQ�WKLROHQ�� � DOO\O�PHWK\O�WULVXOILGH�

GLWKLROWKLRQHQ�
Q� Q� Q�

VDOLF\ODWHQ� � VDOLF\O]XXU� Q� Q� M�
YHW]XUHQ��YLVROLH�� RPHJD���

YHW]XUHQ��
GRFRKH[DHHQ]XXU��'+$���
HLFRVDSHQWDHHQ]XXU��(3$��

"� "� M�
YHW]XUHQ� � JHFRQMXJHHUG�OLQROHHQ]XXU�

�&/$���
"� "� "�

I\WRVWHUROHQ�� � VLWRVWHURO��VWLJPDVWHURO��
FDPSHVWURO��

Q� Q� Q�
I\WRVWHUROHQ� � EHWD�VLWRVWHURO� M� M� M�
SODQWHQVWHUROHQ�� � VWDQRO�HVWHU� Q� Q� Q�
GLYHUV� � FKROLQH� Q� Q� M�
GLYHUV� � FDIIHLQH�FDIHwQH� M� M� M�
GLYHUV� � FDUQLWLQH� Q� Q� Q�
GLYHUV� � FR�HQ]\P�4� Q� Q� Q�
GLYHUV� � WDXULQH� Q� Q� M�
GLYHUV� � FUHDWLQH� Q� Q� M�
SUHELRWLFD�� ROLJR�

VDFFKDULGHQ�
IUXFWR�ROLJRVDFFKDULGHQ�
�)26��

Q� Q� Q�
SURELRWLFD�� � /DFWREDFLOOXV�� M� M� Q�
VDSRQLQHQ�� � VDSRQLQHQ� Q� Q� Q�
VRMD�HLZLW�� � VRMD�HLZLW� M� M� M�
�
��� 9RHGLQJVYH]HO�
7DEHO���JHHIW�HHQ�RYHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�
YRHGLQJVYH]HO��'H�GDDGZHUNHOLMNH�QRUPHQ�VWDDQ�YHUPHOG�LQ�ELMODJH������(U�EHVWDDQ�
DQDO\VHPHWKRGHQ�YRRU�WRWDDO��RSORVEDDU��HQ�RQRSORVEDDU�YRHGLQJVYH]HO��HQ�YRRU�VSHFILHNH�
FRPSRQHQWHQ�GLH�GHHO�XLWPDNHQ�YDQ�YRHGLQJVYH]HO��
(U�]LMQ�JHHQ�1HGHUODQGVH��(XURSHVH�RI�,62�QRUPHQ�YRRU�GH�EHSDOLQJ�YDQ�YRHGLQJVYH]HO�
DDQJHWURIIHQ��'LYHUVH�$2$&�QRUPHQ�]LMQ�HFKWHU�EHVFKLNEDDU�YRRU�YRHGLQJVPLGGHOHQ��2RN�KHHIW�
$2$&�QRUPHQ�YRRU�GH�EHSDOLQJ�YDQ�UHVLVWDQW�VWDUFK��EHWD�JOXFDDQ��IUXFWDQHQ��SRO\GH[WURVH��
WUDQV�JDODFWR�ROLJRVDFFKDULGHQ��OLJQLQH�HQ�]HWPHHO��,62�JHHIW�ZHO�QRUPHQ�YRRU�GH�EHSDOLQJ�YDQ�
UXZ�YH]HO��FHOVWRI��LQ�YRHGLQJVPLGGHOHQ��9RRU�GLHUYRHGHU�HQ�WKHH�]LMQ�UHVSHFWLHYHOLMN�1HGHUODQGVH�
HQ�(XURSHVH�QRUPHQ�YRRU�KHW�UXZ�YH]HOJHKDOWH�EHVFKUHYHQ��
�
7DEHO����2YHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�YRHGLQJVYH]HO��
VXEJURHS� FRPSRQHQW� 1(1� ,62� $2$&�
7RWDDO�YRHGLQJVYH]HO� � Q� Q� M�
2QRSORVEDUH�YH]HO� � Q� Q� M�
2SORVEDUH�YH]HO� � Q� Q� M�
� EHWD�JOXFDDQ� Q� Q� M�
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�
(HQ�SUREOHHP�ELM�GH�EHSDOLQJ�YDQ�KHW�JHKDOWH�YRHGLQJVYH]HO�LV�GH�GHILQLWLH�HUYDQ��PHW�QDPH�GH�
MXLVWH�DIEDNHQLQJ�ZDW�ZHO�HQ�ZDW�QLHW�WRW�YRHGLQJVYH]HO�EHKRRUW��,Q�DSULO������KHHIW�GH�9RHGVHO�
HQ�:DUHQ�$XWKRULWHLW�HHQ�UDSSRUW�XLWJHEUDFKW�ZDDULQ�GH�KXLGLJH�VWDQG�YDQ�]DNHQ�ZDW�EHWUHIW�GH�
DQDO\VH�YDQ�YRHGLQJVYH]HO�EHVFKUHYHQ�LV��9:$��������
'H�GHILQLWLH�YDQ�YRHGLQJVYH]HO�LV�QRJ�VWHHGV�LQ�RQWZLNNHOLQJ��LQ������GHILQLHHUGH�+LSVOH\�
YRHGLQJVYH]HO�DOV��GH�RQYHUWHHUEDUH�EHVWDQGGHOHQ�YDQ�SODQWHQ��KHW�RPYDW�YRRUQDPHOLMN�GH�
ERXZVWRIIHQ�YDQ�GH�FHOZDQG�]RDOV�FHOOXORVH��KHPLFHOOXORVH�HQ�OLJQLQH�LQ�PHQVHOLMNH�YRHGLQJ�HQ�
JHHIW�]R�RQGHUVFKHLG�DDQ�PHW�UXZ�YH]HOJHKDOWH�GDW�JHEUXLNW�ZRUGW�LQ�YHHYRHGHULQGXVWULH��,Q������
LV�GH�GHILQLWLH�XLWJHEUHLG�PHW�DOOH�RQYHUWHHUEDUH�SRO\VDFFKDULGHQ��2RN�VOHFKW�YHUWHHUEDUH�
]HWPHHOIUDFWLHV��LQXOLQH�HQ�IUXFWR��HQ�JDODFWR�ROLJRVDFFKDULGHQ�ZRUGHQ�QLHW�YHUWHHUG�GRRU�
PHQVHOLMNH�VSLMVYHUWHULQJVHQ]\PHQ��,Q������]LMQ�JRPPHQ��JHPRGLILFHHUG�FHOOXORVH��VOLMPVWRIIHQ��
ROLJRVDFFKDULGHQ��SHFWLQH�HQ�PHW�SODQWHQ�JHDVVRFLHHUGH�YHUELQGLQJHQ�]RDOV�ZDVVHQ��FXWLQH�HQ�
VXEHULQHQ�DDQ�GH�GHILQLWLH�WRHJHYRHJG��9:$��������
'DDUPHH�]LMQ�YROJHQV�GH�9:$�GH�EHODQJULMNVWH�FRPSRQHQWHQ�YDQ�YRHGLQJVYH]HO��FHOOXORVH��
KHPLFHOOXORVH��DUDELQR[\ODQHQ��DUDELQRJDODFWDQHQ���OLJQLQH��IUXFWDQHQ��LQXOLQH��ROLJRIUXFWDQHQ��
IUXFWR�ROLJRVDFFKDULGHQ���SHFWLQH��ROLJRVDFFKDULGHQ��JDODFWR�ROLJRVDFFKDULGHQ��[\OR�
ROLJRVDFFKDULGHQ���RQYHUWHHUEDDU�]HWPHHO��HQ�GLYHUVH�RYHULJH�PHW�SODQWHQ�JHDVVRFLHHUGH�
YHUELQGLQJHQ��ZDVVHQ��I\WDWHQ��FXWLQH��VDSRQLQHQ��VXEHULQHQ��WDQQLQHQ���JRPPHQ��VOLMPVWRIIHQ��
(HQ�H[DFWH�EHZRRUGLQJ�YDQ�GH�GHILQLWLH�YDQ�YRHGLQJVYH]HO�]DO�RS�HHQ�ODWHU�WLMGVWLS�YDVWJHVWHOG�
PRHWHQ�ZRUGHQ�ELQQHQ�GH�LQWHUQDWLRQDOH�ZHWHQVFKDSSHOLMNH�JHPHHQVFKDS��:HO�LV�
RQYHUWHHUEDDUKHLG�GRRU�GH�PHQVHOLMNH�GXQQH�GDUP�HHQ�HVVHQWLHOH�HLJHQVFKDS�YDQ�YRHGLQJVYH]HO�
�9:$��������
9RHGLQJVYH]HO�RPYDW�GXV�HHQ�JURHS�YHUELQGLQJHQ�GLH�QLHW�DOOHHQ�XLW�NRROK\GUDWHQ�EHVWDDW��PDDU�
XLW�HHQ�JURWH�GLYHUVLWHLW�DDQ�FRPSRQHQWHQ��ZDW�DQDO\VH�HQ�NZDQWLILFDWLH�FRPSOH[�PDDNW��
$QDO\VHPHWKRGHQ�YRRU�WRWDDO��RSORVEDDU��HQ�RQRSORVEDDU�YRHGLQJVYH]HO�]LMQ�RQGHUPHHU�GH�
$2$&�3URVN\PHWKRGH��GH�8SSVDODPHWKRGH�HQ�GH�(QJO\VW�PHWKRGH��GH�HHUVWH�WZHH�PHWKRGHQ�
]LMQ�WHUXJ�WH�YLQGHQ�LQ�ELMODJH������'H�(QJO\VW�PHWKRGH��GLH�YHHO�LQ�*URRW�%ULWWDQQLs��)LQODQG�HQ�
1LHXZ�=HHODQG�ZRUGW�JHEUXLNW��JHHIW�ODJHUH�YH]HOJHKDOWHQ�GDQ�GH�$2$&�PHWKRGH��RPGDW�GH�
(QJO\VWPHWKRGH�RQYHUWHHUEDDU�]HWPHHO�HQ�OLJQLQH�QLHW�PHHUHNHQG�DOV�YRHGLQJVYH]HO��
�
��� 9LWDPLQHQ�
,Q�7DEHO���LV�KHW�RYHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�
YLWDPLQHQ�JHJHYHQ��'H�GDDGZHUNHOLMNH�QRUPHQ�VWDDQ�YHUPHOG�LQ�ELMODJH�������
'H�JURHS�YLWDPLQHQ�LV�RRN�]HHU�JHYDULHHUG��PDDU�GH�RQWZLNNHOLQJ�YDQ�JHVWDQGDDUGLVHHUGH�
PHWKRGHQ�LV�YHUGHU�JHYRUGHUG�GDQ�GLH�YDQ�FRPSRQHQWHQ�LQ�GH�YRRUJDDQGH�SDUDJUDIHQ��$2$&�
EHVFKLNW�RYHU�QRUPHQ�YRRU�GH�DQDO\VH�YDQ�DOOH�LQ�7DEHO���JHQRHPGH�YLWDPLQHQ���
9HHO�YLWDPLQHQ�NXQQHQ�PHW�+3/&�EHSDDOG�ZRUGHQ��HFKWHU�QLHW�JH]DPHQOLMN�LQ�ppQ�PHWKRGH���GLW�
JHOGW�YRRU�YLWDPLQH�$��%���%���%���&��'��(�HQ�.��9RRU�HQNHOH�YDQ�GH]H�YLWDPLQHQ�]LMQ�
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DOWHUQDWLHYH�PHWKRGHQ�EHVFKLNEDDU��GLH�VQHOOHU�NXQQHQ�]LMQ��(U�ZRUGW�HU�RRN�JHEUXLN�JHPDDNW�YDQ�
PLFURELRORJLVFKH�DVVD\V��]RDOV�ELM�IROLXP]XXU��HQ�YLWDPLQH�%���%���%���%���%���%�����
�
7DEHO����2YHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�YLWDPLQHQ��
� &RPSRQHQW�HQ�� 1(1� ,62� $2$&�
YLWDPLQH�$� UHWLQRO
� M� M� M�
YLWDPLQH�%�� WKLDPLQH� M� Q� M�
YLWDPLQH�%�� ULERIODYLQH� M� Q� M�
YLWDPLQH�%�� QLDFLQH�HQ�QLDFLQDPLGH� Q� Q� M�
YLWDPLQH�%�� SDQWRWKHHQ]XXU� Q� Q� M�
YLWDPLQH�%��� S\ULGR[LQH�HQ�S\ULGR[DPLQH� M� Q� M�
YLWDPLQH�%�� IRODWH��WRWDO� Q� Q� M�
YLWDPLQH�%�� IROLXP]XXU� M� Q� M�
YLWDPLQH�%���� F\DQRFREDODPLQH� Q� Q� M�
� FKROLQH� Q� Q� M�
� EHWDLQH� Q� Q� M�
YLWDPLQH�&� DVFRUELQH]XXU� M� M� M�
YLWDPLQH�'� FKROHFDOFLIHURO��'��� M� M� M�
YLWDPLQ�(� �WRFRIHURO�� ��WRFRIHURO�� �WRFRIHURO�� �

WRFRIHURO�
M� Q� M�

YLWDPLQ�.� SK\OORTXLQRQH� M� Q� M�

GH�YHUELQGLQJHQ�DOO�WUDQV�UHWLQRO�����FLV�UHWLQRO�HQ���FDURWHHQ�VDPHQ�YRUPHQ�YLWDPLQH�$��
�
(HQ�+3/&�PHWKRGH�YRRU�GH�DQDO\VH�YDQ�YLWDPLQH�%��LQ�YRHGLQJVPLGGHOHQ�ZRUGW�PRPHQWHHO�RS�
HXURSHHV�QLYHDX�KHU]LHQ��HYHQDOV�HHQ�PLFURELRORJLVFKH�PHWKRGH�HUYRRU��2RN�GH�+3/&�PHWKRGH�
YRRU�DQDO\VH�YDQ�YLWDPLQH�'�ZRUGW�KHU]LHQ��
9RRU�GH�DQDO\VH�YDQ�YLWDPLQHQ�]LMQ�GLYHUVH�FRPPHUFLsOH�ODERUDWRULD�EHVFKLNEDDU��
�
��� 0LQHUDOHQ�
7DEHO���JHHIW�HHQ�RYHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�
PLQHUDOHQ��'H�GDDGZHUNHOLMNH�QRUPHQ�VWDDQ�YHUPHOG�LQ�ELMODJH�������
�
7DEHO����2YHU]LFKW�YDQ�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�PLQHUDOHQ��
&RPSRQHQW�HQ�� 1(1� ,62� $2$&�
&DOFLXP��&D� M� M� M�
1DWULXP��1D� M� M� M�
.DOLXP��.� M� M� M�
6HOHQLXP��6H� M� Q� M�
)RVIRU��3� M� M� M�
)OXRULGH��)� Q� Q� M�
0DQJDDQ��0Q� M� Q� M�
0DJQHVLXP��0J� M� M� M�
,M]HU��)H� M� M� M�
.RSHU��&X� M� M� M�
=LQN��=Q� M� M� M�
�
'H�JURHS�PLQHUDOHQ�LV�HYHQHHQV�]HHU�JHYDULHHUG��HQ�GH�RQWZLNNHOLQJ�YDQ�JHVWDQGDDUGLVHHUGH�
PHWKRGHQ�LV�YHU�JHYRUGHUG��9RRU�ELMQD�DOOH�JHQRHPGH�FRPSRQHQWHQ�]LMQ�$2$&���GDQ�ZHO�
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1HGHUODQGVH��(XURSHVH�RI�,62�QRUPHQ�EHVFKUHYHQ��0LQHUDOHQ�ZRUGHQ�PHHVWDO�VSHFWURPHWULVFK�
EHSDDOG��HQ�LQ�YHHO�JHYDOOHQ�NXQQHQ�PHHUGHUH�PLQHUDOHQ�PHW�ppQ�PHWKRGH�JHDQDO\VHHUG�ZRUGHQ��
9RRU�GLHUYRHGHUV�EHVWDDW�HHQ�(XURSHVH�QRUP�GLH�ELMQD�DOOH�JHQRHPGH�PLQHUDOHQ�LQ�ppQ�PHWKRGH�
PHHW��DOOHHQ�IOXRULGH�QLHW��PDDU�GLW�NRPW�QDXZHOLMNV�YRRU�LQ�YRHGLQJVPLGGHOHQ���9RRU�
YRHGLQJVPLGGHOHQ�LV�HU�HHQ�(XURSHVH�QRUP�GLH�FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP�
JH]DPHQOLMN�PHHW��%RYHQGLHQ�EHVWDDQ�HU�YHOH�HHQYRXGLJHUH�HQ�RXGHUH�DQDO\VHPHWKRGHQ��PHHVWDO�
$2$&��YRRU�HHQ�VFDOD�DDQ�VSHFLILHNH�SURGXFWHQ��
'H�DQDO\VH�YDQ�PLQHUDOHQ�NDQ�GRRU�GLYHUVH�FRPPHUFLsOH�ODERUDWRULD�XLWJHYRHUG�ZRUGHQ��
�
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� 'LVFXVVLH�
��� $QDO\VHPHWKRGHQ�
8LW�KHW�YRULJH�KRRIGVWXN�EOLMNW�GDW�HU��DIKDQNHOLMN�YDQ�KHW�W\SH�FRPSRQHQW��JHHQ�WRW�YROGRHQGH�
JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�EHVFKLNEDDU�]LMQ��'H�EHODQJVWHOOLQJ�YRRU�KHW�DQDO\VHUHQ�YDQ�
YLWDPLQHQ��PLQHUDOHQ�HQ�YRHGLQJVYH]HO�EHVWDDW�ODQJHU�GDQ�GH�EHODQJVWHOOLQJ�YRRU�KHW�DQDO\VHUHQ�
YDQ�SRO\IHQROHQ��IODYRQRwGHQ��FDURWHQRwGHQ��JOXFRVLQRODWHQ�HQ�DQGHUH�ELRDFWLHYH�FRPSRQHQWHQ��
'LW�ZHHUVSLHJHOW�]LFK�LQ�KHW�DDQWDO�EHVFKLNEDUH�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ��
�
+HW�LV�PRJHOLMN�RP�GH�YROJHQGH�YRRU�GH�JH]RQGKHLG�LQWHUHVVDQWH�VWRIIHQ�PHW�JHVWDQGDDUGLVHHUGH�
+3/&�PHWKRGHQ�WH�EHSDOHQ����FDURWHHQ��FDWHFKLQHV��LVRIODYRQHQ��JOXFRVLQRODWHQ��FDSVDLFLQRwGHQ��
FDIHwQH��YLWDPLQH�$��%���%���%���&��'��(�HQ�.��*HVWDQGDDUGLVHHUGH�PLFURELRORJLVFKH�DVVD\V��YRRU�
IROLXP]XXU��YLWDPLQH�%���%���%���%���%��HQ�%����]LMQ�RRN�EHVFKLNEDDU��
6SHFLILHNH�YHW]XUHQ��I\WRVWHUROHQ�RI�SODQWHQVWHUROHQ�NXQQHQ�PHW�JHVWDQGDDUGLVHHUGH�*&�
PHWKRGHQ�ZRUGHQ�EHSDDOG���
9RRU�ELMQD�DOOH�JHQRHPGH�PLQHUDOHQ�]LMQ�$2$&���GDQ�ZHO�1HGHUODQGVH��(XURSHVH�RI�,62�
QRUPHQ�EHVFKUHYHQ��=H�ZRUGHQ�PHHVWDO�VSHFWURPHWULVFK�EHSDDOG��HQ�LQ�YHHO�JHYDOOHQ�NXQQHQ�
PHHUGHUH�PLQHUDOHQ�PHW�ppQ�PHWKRGH�JHDQDO\VHHUG�ZRUGHQ��
'H�GLVFXVVLH�RYHU�ZDW�GH�EHVWH�DQDO\VHPHWKRGH�LV�YRRU�GH�EHSDOLQJ�YDQ�YRHGLQJVYH]HO�LV��LV�QRJ�
YRORS�JDDQGH��RPGDW�GH�GHILQLWLH�YDQ�KHW�EHJULS�YRHGLQJVYH]HO�QRJ�QLHW�LV�YDVWJHVWHOG��
�
(HQYRXGLJHU�XLW�WH�YRHUHQ�JHVWDQGDDUGLVHHUGH�PHWKRGHQ��EY�VSHFWURIRWRPHWULVFK��FRORULPHWULVFK��
]LMQ�DDQZH]LJ�YRRU��FDURWHQRwGHQ��WRWDDO�FDURWHHQ���WRWDDO�[DQWKRSK\OOJHKDOWH���WRWDDO�
SRO\IHQROJHKDOWH��FKORURJHHQ]XXU��VDOLF\O]XXU�HQ�FDIHwQH��
�
9RRU�GH�YROJHQGH��JURHSHQ��FRPSRQHQWHQ�]LMQ�JHHQ�JHVWDQGDDUGLVHHUGH�DQDO\VHPHWKRGHQ�
DDQJHWURIIHQ��DQWKRF\DQLGLQHQ��IODYRQHQ��SURDQWKRF\DQLGLQHQ��GLWKLROWKLRQHQ�HQ�WKLROHQ��VWDQRO�
HVWHUV��FDUQLWLQH��FR�HQ]\P�4��VDSRQLQHQ�HQ�IUXFWR�ROLJRVDFFKDULGHQ��)26���
9RRU�IODYRQROHQ��IODYDQRQHQ��HQ�LVRIODYRQHQ�]LMQ�JHHQ�1(1�RI�,62�QRUPHQ�JHYRQGHQ��PDDU�
HQNHOH�KLHUYDQ�]LMQ�ZHO�GRRU�$2$&�QRUPHQ�EHVFKUHYHQ��KHW�IODYRQRO�TXHUFHWLQH��KHW�
DQWKRF\DQLQH�PDOYLGLQH�JOXFRVLGH��IODYDQRQHQ�HQ�HQNHOH�LVRIODYRQHQ���
�
*HYDOLGHHUGH��PDDU�QLHW�JHVWDQGDDUGLVHHUGH�+3/&�PHWKRGHQ�]LMQ�EHVFKLNEDDU�YRRU�IODYRQROHQ�
�TXHUFHWLQH��NDHPSIHURO��P\ULFHWLQH���IODYRQHQ��DSLJHQLQH��OXWHROLQH���HQ�OLJQDQHQ�
�VHFRLVRODULFLUHVLQRO��PDWDLUHVLQRO��ODULFLUHVLQRO��SLQRUHVLQRO��]LMQ��
$QWKRF\DQLQHQ��HOODJLWDQQLQHQ��HQ�SURDQWKRF\DQLGLQH�DFKWLJH�WDQQLQHQ�NXQQHQ�RRN�PHW�+3/&�
ZRUGHQ�EHSDDOG��HQ�KHW�JHEUXLN�YDQ�PDVVDVSHFWURPHWULH�JHNRSSHOG�DDQ�+3/&�PDDNW�EHSDOLQJ�
YDQ�S�FRXPDDU]XXU��SURWRFDWHFKXLF�DFLG��VLQDSLF�DFLG��YDQLOOLF�DFLG��VDOLF\O]XXU��NRIILH]XXU��
IHUXOD]XXU��NDQHHO]XXU��FKORURJHHQ]XXU��TXHUFHWLQH��UXWLQH��P\ULFHWLQH��NDHPSIHURO��NDHPSIHURO���
2�UXWLQRVLGH��QDULQJHQLQH���QDULQJHQLQH�FKDOFRQH�HQ� �WRPDWLQH�PRJHOLMN��
�
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=RYHU�DOV�YDOW�WH�RYHU]LHQ�]LMQ�HU�JHHQ�UHIHUHQWLHODERUDWRULD�DDQZH]LJ�RS�KHW�JHELHG�YDQ�ELRDFWLHYH�
VWRIIHQ��9RRU�HQNHOH�JHQRHPGH�FRPSRQHQWHQ�LV�KHW�PRJHOLMN�RP�ULQJWHVWHQ�XLW�WH�YRHUHQ��
)$3$6��)RRG�$QDO\VLV�3HUIRUPDQFH�$VVHVVPHQW�6FKHPH��KWWS���ZZZ�IDSDV�FRP��RUJDQLVHHUW�
ULQJWHVWHQ��SURILFLHQF\�WHVWV���ZDDUDDQ�ODERUDWRULD�NXQQHQ�GHHOQHPHQ��'H�RUJDQLVDWLH�LV�GH�
JURRWVWH�LQ�GH�YRHGLQJVPLGGHOHQVHFWRU�GLH�GLW�VRRUW�DQDO\WLVFK�FKHPLVFKH�ULQJWHVWHQ�RUJDQLVHHUW��
+HW�SURJUDPPD�EHYDW�RQGHU�PHHU�ULQJWHVWHQ�YRRU�GH�YROJHQGH�FRPSRQHQWHQ�LQ�YRHGVHO��YRHGHU�
HQ�GUDQNHQ��QXWULWLRQHOH�FRPSRQHQWHQ�HQ�YRHGVHOLQJUHGLHQWHQ��]RDOV�WRWDDO�YRHGLQJVYH]HO��
FDIHwQH��FDOFLXP��NDOLXP��IRVIRU��YLWDPLQH�$��%���%���QLDFLQH��IROLXP]XXU��'���HQ�(��%LM�GH�WH�
DQDO\VHUHQ�FRPSRQHQW�ZRUGW�RRN�GH�PDWUL[�DDQJHJHYHQ��GDW�LV�KHW�SURGXFW��RI�GH�SURGXFWJURHS��
ZDDULQ�GH�DQDO\VH�GLHQW�SODDWV�WH�YLQGHQ��5LQJWHVWHQ�YRRU�SRO\IHQROHQ��IODYRQRwGHQ��FDURWHQRwGHQ��
JOXFRVLQRODWHQ�HQ�DQGHUH�ELRDFWLHYH�FRPSRQHQWHQ�RQWEUHNHQ�HFKWHU���
�
��� 2QWZLNNHOLQJHQ�
$QDO\VH�YDQ�YRHGLQJVYH]HO��YLWDPLQHQ�HQ�PLQHUDOHQ�NDQ�XLWJHYRHUG�ZRUGHQ�GRRU�JHVSHFLDOLVHHUGH�
ODERUDWRULD��6RPPLJH�ODERUDWRULD�JDDQ�]LFK�ODQJ]DPHUKDQG�RRN�ULFKWHQ�RS�GH�DQDO\VH�YDQ�
ELRDFWLHYH�FRPSRQHQWHQ�]RDOV�FDURWHQRwGHQ��KHW�LV�WH�YHUZDFKWHQ�GDW�GH�DQDO\VH�YDQ�IODYRQRwGHQ��
JOXFRVLQRODWHQ�HWF�GDDU�LQ�GH�WRHNRPVW�RRN�SODDWV�]DO�JDDQ�YLQGHQ���
$DQ�GH�HQH�NDQW�EHVWDDW�GH�ZHQV�RP�VWRIIHQ�QDXZNHXULJ�WH�EHSDOHQ��YROJHQV�JHVWDQGDDUGLVHHUGH�
PHWKRGHQ���DDQ�GH�DQGHUH�NDQW�EHVWDDW�RRN�GH�ZHQV�RP�GLW�VQHO�WH�GRHQ��'DW�ODDWVH�NDQ�PHW�
EHKXOS�YDQ�DQDO\VHNLWV��PDDU�GDW�]LMQ�JHHQ�JHVWDQGDDUGLVHHUGH�PHWKRGHQ��
�
����� .DQW�HQ�NODUH�FRPPHUFLHHO�EHVFKLNEDUH�DQDO\VHNLWV�
9RRU�GH�EHSDOLQJ�YDQ�DVFRUELQH]XXU�LV�HU�HHQ�HQ]\PDWLVFKH�WHVWNLW�DDQZH]LJ��HYHQDOV�YRRU�GH�
EHSDOLQJ�YDQ�]HWPHHO��9RRU�GH�EHSDOLQJ�YDQ�GLYHUVH�PLQHUDOHQ�LQ�ZDWHU�]LMQ�HU�RRN�WHVW�NLWV�
DDQZH]LJ��
�
����� *HDYDQFHHUGH�WHFKQRORJLHsQ�
*HDYDQFHHUGH�WHFKQRORJLsQ��]RDOV�PHWDERORPLFV�WHFKQLHNHQ��PDNHQ�KHW�HFKWHU�PRJHOLMN�VWRIIHQ�
VWHHGV�QDXZNHXULJHU�HQ�VSHFLILHNHU�WH�PHWHQ��'H�DQDO\VH�LV�HFKWHU�LQ�KHW�DOJHPHHQ�EHZHUNHOLMN�HQ�
YHUHLVW�]HHU�VSHFLILHNH�NHQQLV�HQ�HUYDULQJ��2RN�LV�GH�EHQRGLJGH�DSSDUDWXXU�GXXU���
2P�KHW�SUREOHHP�YDQ�PRHLOLMN�EHVFKLNEDUH�UHIHUHQWLHFRPSRQHQWHQ�RS�WH�ORVVHQ��]LMQ�
PHWDERORPLFV�WHFKQLHNHQ�RRN�JHVFKLNW��]HNHU�DOV�HU�RRN�105�WHQ�EHKRHYH�YDQ�
VWUXFWXXURSKHOGHULQJ�YDQ�FRPSRQHQWHQ�SODDWV�NDQ�YLQGHQ���
1DQRWHFKQRORJLH�KHHIW�HHQ�JRHGH�SRWHQWLH�LQJH]HW�WH�ZRUGHQ�ELM�KHW�RQWZLNNHOHQ�YDQ�VQHOOH�
PHHWPHWKRGHQ��ODE�RQ�D�FKLS���KLHU�OLJW�QRJ�HHQ�JURRW�WHUUHLQ�EUDDN�HQ�KLHU�]RX�LQ�GH�WRHNRPVW�
RS�LQJH]HW�NXQQHQ�ZRUGHQ��
�
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��� :DDU�PHWHQ��
$OV�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�DQDO\VH�YDQ�JHKDOWHQ�YDQ�YRRU�GH�JH]RQGKHLG�
LQWHUHVVDQWH�FRPSRQHQWHQ�HHQPDDO�]LMQ�YDVW�JHVWHOG��YROJW�GH�YUDDJ�¶ZDDU�PHWHQ"·�
'LW�NDQ�]LMQ��LQ�HHQ�SURGXFW��LQ�SURGXFW�HUJHQV�LQ�GH�NHWHQ���LQ�HHQ�PRGHO�RI�]HOIV�¶LQ�GH�PHQV·�
�SODVPD��XULQH��VSHHNVHO����
'H�VWRIIHQ�YHUVFKLOOHQ�LQ�VWDELOLWHLW�HQ�NXQQHQ�LQ�PHHU�RI�PLQGHUH�PDWH�YHUDQGHULQJHQ�RQGHUJDDQ��
'LH�NXQQHQ�SODDWVYLQGHQ�LQ�GH�JHKHOH�SURGXFWLH��HQ�YHUZHUNLQJVNHWHQ�YDQ�YRHGLQJVPLGGHOHQ��
+HW�NDQ�GDDURP�QRJDO�XLWPDNHQ�RS�ZHONH�SOHN�LQ�GH�NHWHQ�GH�DQDO\VH�SODDWVYLQGW��ELM�GH�WHOHU�
�RRJVWWLMGVWLS���QD�EHZDULQJ�WUDQVSRUW��ELM�GH�YHLOLQJ��JURRWKDQGHO��RI�VXSHUPDUNW��RI�ELM�
FRQVXPHQW�WKXLV��
2RN�QD�FRQVXPSWLH�ZRUGHQ�GH�JHQDO\VHHUGH�FRPSRQHQWHQ�LQ�PHHU�RI�PLQGHUH�PDWH�
JHPHWDEROLVHHUG��2P�GH�HIIHFWHQ�GDDUYDQ�YDVW�WH�VWHOOHQ�NDQ�JHEUXLN�JHPDDNW�ZRUGHQ�YDQ�GLYHUVH�
VRRUWHQ�PRGHOOHQ��ELMYRRUEHHOG�YDQ�LQ�YLWUR�YHUWHULQJVPRGHOOHQ��7,0���HQ����DDQZH]LJ�ELM�712���
YDQ�GLYHUVH�FHOOLMQHQ��ELRPDUNHUV��RI�YDQ�GLHUPRGHOOHQ��ELMYRRUEHHOG�YRRU�HHQ�VSHFLILHNH�]LHNWH���
2RN�NXQQHQ�GLHU��GDQ�ZHO�KXPDQH�LQWHUYHQWLHV�SODDWVYLQGHQ��
�
'H�EHOHLGVYHUDQWZRRUGHOLMNKHLG�YRRU�GH�ELMGUDJH�YDQ�YRHGVHO�DDQ�GH�JH]RQGKHLG�OLJW�ELM�GH�
PLQLVWHULHV�YDQ�/19�HQ�9:6��'H�YHUDQWZRRUGHOLMNKHLG�YRRU�ZHWJHYLQJ�PHW�EHWUHNNLQJ�WRW�GH�
SULPDLUH�SURGXFWLH��SODQWDDUGLJ�HQ�GLHUOLMN��HQ�YRRU�YRHGVHONZDOLWHLW�OLJW�ELM�/19��'H�PLQLVWHU�YDQ�
9:6�GUDDJW�GH�YHUDQWZRRUGHOLMNKHLG�YRRU�GH�QRUPHQ�DDQ�HLQGSURGXFWHQ�HQ�SURGXFWLHSURFHVVHQ��
GH�YRRUOLFKWLQJ�DDQ�GH�FRQVXPHQW�YLD�KHW�9RHGLQJVFHQWUXP��HWLNHWWHULQJ��HQ�JH]RQGH�YRHGLQJ�
�%ULHI�DDQ�7ZHHGH�.DPHU���������
'DDURP�]DO�KHW�DQWZRRUG�RS�GH�YUDDJ�¶ZDDU�PHWHQ·�YRRU�EHLGH�PLQLVWHULHV�RS�HHQ�DQGHU�QLYHDX�
OLJJHQ��9RRU�/19�]DO�¶LQ�HHQ�SURGXFW·�HQ�¶LQ�HHQ�SURGXFW�HUJHQV�LQ�GH�NHWHQ·�UHOHYDQWHU�]LMQ�GDQ�
¶LQ�HHQ�PRGHO·�HQ�¶LQ�GH�PHQV·��DO�]RXGHQ�GH�YHUVFKLOOHQGH�QLYHDX·V�QLHW�RQDIKDQNHOLMN�YDQ�HONDDU�
EHVFKRXZG�PRHWHQ�ZRUGHQ��
�
1DDVW�KHW�EHSDOHQ�YDQ�JHKDOWHQ�YDQ�SRWHQWLHHO�JH]RQGKHLGVEHYRUGHUHQGH�RI�²EHVFKHUPHQGH�
FRPSRQHQWHQ�LV�KHW�RRN�EHODQJULMN�RP�GH�HIIHFWHQ�YDQ�GH]H�FRPSRQHQWHQ�RS�GH�JH]RQGKHLG�YDVW�
WH�VWHOOHQ��'LW�NDQ�GRRU�KHW�EHSDOHQ�YDQ�VSHFLILHNH�ELRPDUNHUV��ELRORJLVFKH�DFWLYLWHLW��EY�
DQWLR[LGDQW�DFWLYLWHLW��UHPPLQJ�YDQ�IDVH�,,�HQ]\PLQGXFWLH���ELREHVFKLNEDDUKHLG��WHVWHQ�YDQ�GH�
FRPSRQHQWHQ�LQ�GLYHUVH�FHOOLMQHQ��PHWHQ�YDQ�JHQH[SUHVVLH��+HW�ZHUNYHOG�GDW�]LFK�EH]LJKRXGW�PHW�
KHW�PHWHQ�YDQ�HIIHFWHQ�YDQ�ELRDFWLHYH�FRPSRQHQWHQ�LV�PRPHQWHHO�VWHUN�LQ�RQWZLNNHOLQJ��DO�]LMQ�
HU�QRJ�JHHQ�HHQGXLGLJH�PHWKRGHQ�YDVWJHVWHOG��$QDO\VH�YDQ�GH�PRJHOLMNKHGHQ�KLHUYRRU�ZDUHQ�
HFKWHU�JHHQ�RQGHUZHUS�YDQ�GH]H�VWXGLH��
�
��� %HRRUGHOLQJ�UHVXOWDWHQ�XLW�PHWLQJHQ�
$OV�ODDWVH�LV�KHW�EHODQJULMN�RP�GH�YHUNUHJHQ�DQDO\VHUHVXOWDWHQ�WH�YHUJHOLMNHQ�PHW�GH�EHKRHIWHQ�DDQ�
GH�VSHFLILHNH�FRPSRQHQWHQ��DDQEHYROHQ�GDJHOLMNVH�KRHYHHOKHGHQ���'H�QRUPHQ�GDDUYRRU�]LMQ�
DIKDQNHOLMN�YDQ�OHHIWLMG��JHVODFKW�HQ�ZRUGHQ�XLWJHJHYHQ�GRRU�ELMYRRUEHHOG�GH�*H]RQGKHLGVUDDG�
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�1/���86'$��96��HQ�GH�:+2��%LM�GH]H�EURQQHQ�]LMQ�QRUPHQ�DDQZH]LJ�YRRU��PDFURQXWULHQWHQ��
GH�PHHVWH�YLWDPLQHQ�HQ�PLQHUDOHQ��(FKWHU�YRRU�GH��PHHVWH�SRWHQWLHHO�JH]RQGKHLGVEHVFKHUPHQGH�
FRPSRQHQWHQ��SRO\IHQROHQ��IODYRQRwGHQ��FDURWHQRwGHQ��JOXFRVLQRODWHQ�HWF��EHVWDDQ�GH]H�QRUPHQ�
�QRJ��QLHW��
�
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� &RQFOXVLHV�
+LHURQGHU�YROJW�HHQ�RYHU]LFKW�YDQ�GH�EHODQJULMNVWH�EHYLQGLQJHQ�RS�KHW�JHELHG�YDQ�
DQDO\VHPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�JHKDOWHV�DDQ�YRRU�GH�JH]RQGKHLG�LQWHUHVVDQWH�
FRPSRQHQWHQ��

• 'H�EHODQJVWHOOLQJ�YRRU�KHW�DQDO\VHUHQ�YDQ�YLWDPLQHQ��PLQHUDOHQ�HQ�YRHGLQJVYH]HO�EHVWDDW�
ODQJHU�GDQ�GH�EHODQJVWHOOLQJ�YRRU�KHW�DQDO\VHUHQ�YDQ�SRO\IHQROHQ��IODYRQRwGHQ��
FDURWHQRwGHQ��JOXFRVLQRODWHQ�HQ�DQGHUH�ELRDFWLHYH�FRPSRQHQWHQ��'LW�ZHHUVSLHJHOW�]LFK�LQ�
KHW�DDQWDO�EHVFKLNEDUH�JHVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ��

• (U�EHVWDDQ�JHVWDQGDDUGLVHHUGH�+3/&�PHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ���FDURWHHQ��
FDWHFKLQHV��LVRIODYRQHQ��JOXFRVLQRODWHQ��FDSVDLFLQRwGHQ��FDIHwQH��YLWDPLQH�$��%���%���%���
&��'��(�HQ�.��*HVWDQGDDUGLVHHUGH�PLFURELRORJLVFKH�DVVD\V��YRRU�IROLXP]XXU��YLWDPLQH�
%���%���%���%���%��HQ�%����]LMQ�RRN�EHVFKLNEDDU��

• 6SHFLILHNH�YHW]XUHQ��I\WRVWHUROHQ�RI�SODQWHQVWHUROHQ�NXQQHQ�PHW�JHVWDQGDDUGLVHHUGH�*&�
PHWKRGHQ�ZRUGHQ�EHSDDOG���

• 9RRU�ELMQD�DOOH�JHQRHPGH�PLQHUDOHQ�JHVWDQGDDUGLVHHUGH�]LMQ�DQDO\VHPHWKRGHQ�EHVFKUHYHQ��
=H�ZRUGHQ�PHHVWDO�VSHFWURPHWULVFK�EHSDDOG��HQ�LQ�YHHO�JHYDOOHQ�NXQQHQ�PHHUGHUH�
PLQHUDOHQ�PHW�ppQ�PHWKRGH�WHJHOLMN�JHDQDO\VHHUG�ZRUGHQ��

• 'H�GLVFXVVLH�RYHU�ZDW�GH�EHVWH�DQDO\VHPHWKRGH�LV�YRRU�GH�EHSDOLQJ�YDQ�YRHGLQJVYH]HO�LV��LV�
QRJ�QLHW�DIJHURQG��

• 9RRU�DQWKRF\DQLGLQHQ��IODYRQHQ��SURDQWKRF\DQLGLQHQ��GLWKLROWKLRQHQ�HQ�WKLROHQ��VWDQRO�
HVWHUV��FDUQLWLQH��FR�HQ]\P�4��VDSRQLQHQ�HQ�IUXFWR�ROLJRVDFFKDULGHQ��)26��]LMQ�JHHQ�
JHVWDQGDDUGLVHHUGH�DQDO\VHPHWKRGHQ�DDQJHWURIIHQ��

• (HQYRXGLJHU�XLW�WH�YRHUHQ�JHVWDQGDDUGLVHHUGH�PHWKRGHQ��EY�VSHFWURIRWRPHWULVFK��
FRORULPHWULVFK��]LMQ�DDQZH]LJ�YRRU��FDURWHQRwGHQ��WRWDDO�FDURWHHQ���WRWDDO�
[DQWKRSK\OOJHKDOWH���WRWDDO�SRO\IHQROJHKDOWH��FKORURJHHQ]XXU��VDOLF\O]XXU�HQ�FDIHwQH��

• =RYHU�DOV�YDOW�WH�RYHU]LHQ�]LMQ�HU�JHHQ�UHIHUHQWLHODERUDWRULD�DDQZH]LJ�RS�KHW�JHELHG�YDQ�
ELRDFWLHYH�VWRIIHQ��9RRU�HQNHOH�JHQRHPGH�FRPSRQHQWHQ�LV�KHW�PRJHOLMN�RP�ULQJWHVWHQ�XLW�
WH�YRHUHQ��

• $QDO\VH�YDQ�YRHGLQJVYH]HO��YLWDPLQHQ�HQ�PLQHUDOHQ�NDQ�ZRUGHQ�XLWJHYRHUG�GRRU�
JHVSHFLDOLVHHUGH�ODERUDWRULD��KHW�LV�WH�YHUZDFKWHQ�GDW�GH�DQDO\VH�YDQ�FDURWHQRwGHQ��
IODYRQRwGHQ��JOXFRVLQRODWHQ�HWF�GDDU�RRN�SODDWV�]DO�JDDQ�YLQGHQ��

• 'H�EHVFKLNEDDUKHLG�YDQ�FRPPHUFLHHO�YHUNULMJEDUH�UHIHUHQWLHVWRIIHQ�LV�UHJHOPDWLJ�HHQ�
SUREOHHP��

• 0HWDERORPLFV�WHFKQLHNHQ�PDNHQ�KHW�PRJHOLMN�VWRIIHQ�VWHHGV�QDXZNHXULJHU�HQ�VSHFLILHNHU�WH�
PHWHQ��9RRU�KHW�RQWZLNNHOHQ�YDQ�VQHOOH�PHHWPHWKRGHQ��ODE�RQ�D�FKLS��ELHGW�
QDQRWHFKQRORJLH�SHUVSHFWLHYHQ��

• 9RRU�GH�PHHVWH�YLWDPLQHQ�HQ�PLQHUDOHQ�]LMQ�QRUPHQ�DDQZH]LJ�YRRU�DDQEHYROHQ�GDJHOLMNVH�
KRHYHHOKHGHQ��(FKWHU�YRRU�GH��PHHVWH�SRWHQWLHHO�JH]RQGKHLGVEHVFKHUPHQGH�
FRPSRQHQWHQ��SRO\IHQROHQ��IODYRQRwGHQ��FDURWHQRwGHQ��JOXFRVLQRODWHQ�HWF��EHVWDDQ�GH]H�
QRUPHQ��QRJ��QLHW�
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/LWHUDWXXU��
�
$2$&���������2IILFLDO�PHWKRGV�RI�DQDO\VLV�RI�$2$&�,QWHUQDWLRQDO��0RQRJUDSK���*DLWKHUVEXUJ��

0DU\ODQG��86$��$2$&�,QWHUQDWLRQDO���
$KDURQL��$���GH�9RV��&�+�5���:HLQ��0���6XQ��=�.���*UHFR��5���.URRQ��$���0RO��-�1�0���2
�

&RQQHOO��$��3����������7KH�VWUDZEHUU\�)D0<%��WUDQVFULSWLRQ�IDFWRU�VXSSUHVVHV�DQWKRF\DQLQ�
DQG�IODYRQRO�DFFXPXODWLRQ�LQ�WUDQVJHQLF�WREDFFR��3ODQW�-RXUQDO�����������������

$UWV��,�&�:��HQ�+ROOPDQ��3�&�+�����������2SWLPL]DWLRQ�RI�D�TXDQWLWDWLYH�PHWKRG�IRU�WKH�
GHWHUPLQDWLRQ�RI�FDWHFKLQV�LQ�IUXLWV�DQG�OHJXPHV��-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\�
�������������������

%HHNPDQ��9���6WLMQHQ��'���GH�%DNNHU��(���%UDFNH��0���7HHXZ��-���YDQ�GHU�6SLHJHO��0���GH�-RQJ��,����
-DQVVRQ��.�������D���(YHQZLFKWVNXQVW��RS�]RHN�QDDU�HHQ�EHOHLGVDIZHJLQJVNDGHU�URQG�
YRHGVHONZDOLWHLW��/(,�UDSSRUWQU�����������'HQ�+DDJ��/(,������S��

%HHNPDQ��9���%XOGHU��$���*LOLVVHQ��/���3HSSHOHQERV��+���6WLMQHQ��'���9HUGHQLXV��)���9ROOHEUHJW��0��
�����E���(WHQ�YDQ�:DDUGH��9RHGVHONZDOLWHLW�LQ�1HGHUODQG��:DJHQLQJHQ��$JURWHFKQRORJ\�DQG�
)RRG�6FLHQFHV�*URXS�����S��

%HHNPDQ��9���.RUQHOLV��0���YDQ�GHU�+HLMGHQ��&���$UDP\DQ��/���9ROOHEUHJW��0���'DJHYRV��+���
0HOQ\N��9���HQ�YDQ�+HUSHUQ��(�������F���0RJHOLMNKHLG�YDQ�HHQ�JRHG�JHVSUHN��'H�EHUHLNEDDUKHLG�
YDQ�FRQVXPHQWHQ�YRRU�LQIRUPDWLH�RYHU�YRHGVHONZDOLWHLW��/(,�UDSSRUW��'HQ�+DDJ��/(,������S��

%HHNZLOGHU��-���-RQNHU��+���0HHVWHUV��3���+DOO��5�'���YDQ�GHU�0HHU��,�0���GH�9RV��&�+�5����������
$QWLR[LGDQWV�LQ�UDVSEHUU\��2Q�OLQH�DQDO\VLV�OLQNV�DQWLR[LGDQW�DFWLYLW\�WR�D�GLYHUVLW\�RI�
LQGLYLGXDO�PHWDEROLWHV��-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\�������������������

%ULHI�DDQ�7ZHHGH�.DPHU���������.DPHUVWXNNHQ�,,��������QU������9RHGVHOYHLOLJKHLG��%ULHI�YDQ�GH�
PLQLVWHUV�YDQ�9RONVJH]RQGKHLG��:HO]LMQ�HQ�6SRUW�HQ�YDQ�/DQGERXZ��1DWXXU�HQ�
9RHGVHONZDOLWHLW�DDQ�GH�YRRU]LWWHU�YDQ�GH�7ZHHGH�.DPHU�GHU�6WDWHQ�*HQHUDDO��

(&���������5HJXODWLRQ��(&��QR�����������RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI����
'HFHPEHU������RQ�QXWULWLRQ�DQG�KHDOWK�FODLPV�PDGH�RQ�IRRGV��&RUULJHQGXP������������

*H]RQGKHLGVUDDG���������9RHGLQJVPLGGHOHQ�HQ��VXSSOHPHQWHQ�PHW�FODLPV�RYHU�JH]RQGKHLGVHIIHFWHQ��3XEOLFDWLH�
QU����������'HQ�+DDJ��*H]RQGKHLGVUDDG�����S��

*H]RQGKHLGVUDDG���������5LFKWOLMQHQ�JRHGH�YRHGLQJ�������3XEOLFDWLH�QU����������'HQ�+DDJ��
*H]RQGKHLGVUDDG������S��

+HUWRJ��0�*�/���+ROOPDQ��3�&�+���9HQHPD��'�3����������2SWLPL]DWLRQ�RI�D�TXDQWLWDWLYH�+3/&�
GHWHUPLQDWLRQ�RI�SRWHQWLDOO\�DQWLFDUFLQRJHQLF�IODYRQRLGV�LQ�YHJHWDEOHV�DQG�IUXLWV��-RXUQDO�RI�
$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\�������������������

0LOGHU��,�(�-���$UWV��,�&�:���9HQHPD��'�3���/DVDURPV��-�-�3���:DKDOD��.���+ROOPDQ��3�&�+����������
2SWLPL]DWLRQ�RI�D�OLTXLG�FKURPDWRJUDSK\�WDQGHP�PDVV�VSHFWURPHWU\�PHWKRG�IRU�
TXDQWLILFDWLRQ�RI�WKH�SODQW�OLJQDQV�VHFRLVRODULFLUHVLQRO��PDWDLUHVLQRO��ODULFLUHVLQRO��DQG�
SLQRUHVLQRO�LQ�IRRGV��-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\��������������������
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0LWKHQ��5�)���'HNNHU��0���9HUNHUN��5���5DERW��6���-RKQVRQ��,�7����������7KH�QXWULWLRQDO�
VLJQLILFDQFH��ELRV\QWKHVLV�DQG�ELRDYDLODELOLW\�RI�JOXFRVLQRODWHV�LQ�KXPDQ�IRRGV��-RXUQDO�RI�WKH�
6FLHQFH�RI�)RRG�DQG�$JULFXOWXUH������������������

0RFR��6���%LQR��5�-��9RUVW��2���9HUKRHYHQ��+�$���GH�*URRW��-���YDQ�%HHN��7�$���9HUYRRUW��-���GH�
9RV��&�+�5����������$�OLTXLG�FKURPDWRJUDSK\�PDVV�VSHFWURPHWU\�EDVHG�PHWDERORPH�
GDWDEDVH�IRU�WRPDWR��3ODQW�3K\VLRORJ\��������������������

2FNp��0��&���.URPKRXW��'���������9RHGLQJ�LQ�UHODWLH�WRW�JH]RQGKHLG�HQ�]LHNWH��,Q��2QV�HWHQ�
JHPHWHQ��*H]RQGH�YRHGLQJ�HQ�YHLOLJ�YRHGVHO�LQ�1HGHUODQG��.UHLMO��&��)���.QDDS��$��*��$��&����
%XVFK��0��&��0��HW�DO���HGV���5,90�UDSSRUWQU�������������+RXWHQ��%RKQ�6WDIOHX�9DQ�/RJKXP��
����S��

3HSSHOHQERV��+���GH�'HXJG�YDQ�.DONHUHQ��$���%HHNPDQ��9����*LOLVVHQ��/���YDQ�*RUFRP��5���
-DQVPDQ��$����.DUGLQDDO��$���WH�.RSSHOH��-���6FKHQN��(���YDQ�GHU�6OXLV��$���7HHXZ��-���9HUKDJHQ��
+���:ROWHULQJ��(����YDQ�=DQGYRRUW��&����=RQGHUYDQ��&����������:DW�JDDQ�ZH�HWHQ��8LWGDJLQJHQ�
YRRU�RQGHU]RHN�LQ�1HGHUODQG�QDDU�YRHGLQJ�HQ�JH]RQGKHLG�QD�HHQ�LQYHQWDULVDWLH�YDQ�ORSHQG�
HQ�JHZHQVW�RQGHU]RHN��'HQ�+DDJ��=RQ0:������S��

9HUNHUN��5���'HNNHU��0���-RQJHQ��:�0�)����������3RVW�KDUYHVW�LQFUHDVH�RI�LQGRO\O�JOXFRVLQRODWHV�
LQ�UHVSRQVH�WR�FKRSSLQJ�DQG�VWRUDJH�RI�%UDVVLFD�YHJHWDEOHV��-RXUQDO�RI�WKH�6FLHQFH�RI�)RRG�DQG�
$JULFXOWXUH������������������

9:$���������9RHGLQJVYH]HO��9RHGVHO�HQ�:DUHQ�$XWKRULWHLW��9:$�����S��
�
�
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�'DQNEHWXLJLQJ�
�
'LW�RQGHU]RHN�LV�XLWJHYRHUG�LQ�RSGUDFKW�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ��1DWXXU�HQ�
9RHGVHONZDOLWHLW�LQ�KHW�NDGHU�YDQ�KHW�EHOHLGVRQGHUVWHXQHQGH�SURJUDPPD�9RHGVHONZDOLWHLW��%2�
���������'H�DXWHXU�ZLO�JUDDJ�KDDU�GDQN�XLWVSUHNHQ�YRRU�GH�EHJHOHLGLQJ�YDQ�GLW�RQGHU]RHN�GRRU�
&RU�:HYHU��'.���
9HUGHU�ZLO�LN�3HWHU�+ROPDQQ��+DQV�0RO�HQ�+DQV�%RXZPHHVWHU��5LNLOW��HQ�+HQN�YDQ�GHU�6FKHH�
�9:$��EHGDQNHQ�YRRU�KHW�PHHGHQNHQ�GDQ�ZHO�OHYHUHQ�YDQ�LQIRUPDWLH�GLH�JHEUXLNW�NRQ�ZRUGHQ�
ELM�KHW�VFKULMYHQ�YDQ�GLW�UDSSRUW��
�
�
�
�
�
�
�
�
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�
%LMODJH�Q���
�
%LMODJH����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�ELRDFWLHYH�FRPSRQHQWHQ��YLWDPLQHQ�HQ�PLQHUDOHQ�
%LMODJH�����7RHOLFKWLQJ�RS�GH�YROJHQGH�WDEHOOHQ�
*HEUXLNWH�DINRUWLQJHQ�LQ�GH�EHVFKULMYLQJ�YDQ�GH�DQDO\VHPHWKRGHQ�
*&� � � JDV�FKURPDWRJUDILVFKH�PHWKRGH�
+3/&�� �KLJK�SHUIRUPDQFH��YORHLVWRI�FKURPDWRJUDILH�
(/,6$� � HQ]\PH�OLQNHG�LPPXQRVRUEHQW�DVVD\�
$$6� � � DWRPLF�DEVRUSWLRQ�VSHFWURPHWULVFKH�PHWKRGH�
,&3�$(6�LQGXFWLYHO\�FRXSOHG�SODVPD�DWRPLF�HPLVVLRQ�VSHFWURPHWULH�
�
*HEUXLNWH�DINRUWLQJHQ�LQ�GH�RPVFKULMYLQJ�YDQ�GH�RIILFLsOH�PHWKRGHQ�
1(1� � � 1HGHUODQGVH�QRUP�
(1� � � (XURSHVH�QRUP�
,62� � � ,QWHUQDWLRQDOH�QRUP�
$2$&� � $2$&�QRUP�
�
'H�EURQQHQ�1(1��,62�HQ�$2$&�VWDDQ�EHVFKUHYHQ�LQ�SDUDJUDDI������
�
�
�
�
�
�
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%LMODJH�����&DURWHQRwGHQ��
7DEHO����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�FDURWHQRwGHQ��
� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
WRWDDO�FDURWHQRwGHQJHKDOWH�
HQ�LQGLYLGXHOH�
FDURWHQRwGHQIUDFWLHV�

� 9UXFKWHQVDSSHQ��*URHQWHVDSSHQ��
6DSSHQ��YRHGLQJ��

� 1(1�(1������������
HQ��

1(1� �

� ��FDURWHHQ� 9RHGLQJVPLGGHOHQ� +3/&� 1(1�(1��������������
HQ���

1(1� �
� FDURWHHQ� )UXLW��JURHQWHQ�HQ�DIJHOHLGH�

SURGXFWHQ�
URXWLQH�PHWKRGHQ� ,62�������������HQ�� 1(1� �

� ��"��FDURWHHQ� %RWHU��%RWHUYHW��=XLYHOSURGXFWHQ� � 1(1�����������QO�� 1(1� �
WRWDDO�FDURWHQRwGHQJHKDOWH� � 6LQDDVDSSHOROLH� WHVWPHWKRGH� ,62�����������HQ�� 1(1� �
WRWDDO�FDURWHHQ��HQ�WRWDDO�
[DQWKRSK\OOJHKDOWH�

FDURWHQHQ� JHGURRJG�PDWHULDDO�HQ�JHPHQJG�
YRHGHU�

VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S�����SDU���������
� FDURWHQHQ� YHUV�SODQWPDWHULDDO�HQ�YRHGHU��

SODQWHQ�
VSHFWURIRWRPHWULVFK� �������������� $2$&� &K�����S�����SDU����������

&K���S���
�
�
�
%LMODJH�����3RO\IHQROHQ�HQ�IODYRQRwGHQ�
7DEHO�����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�SRO\IHQROHQ�HQ�IODYRQRwGHQ��
� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
WRWDDO�SRO\SKHQRO� � WKHH��GUDQNHQ� FRORULPHWULVFK��)ROLQ�

&LRFDOWHX�
1(1�,62��������������
HQ��1(1�,62�������
�������&�������HQ�

1(1� �

WRWDDO�SRO\SKHQRO� � FLWURHQVDS� VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S����SDU���������
DQWKRF\DQLQHQ� � YUXFKWHQVDS� SDSLHU�FKURPDWRJUDILH� �������������� $2$&� &K����S����SDU���������
DQWKRF\DQLQHQ� PDOYLGLQH�JOXFRVLGHQ� GUXLYHQVDS� SDSLHU�FKURPDWRJUDILH� �������������� $2$&� &K����S����SDU���������
FDWHFKLQHQ��WRWDDO�HQ�
LQGLYLGXHHO��

RRN�FDIIHLQH��JDOOLF�DFLG��
WKHRJDOOLQH�HQ�WKHDIODYLQHV�

WKHH� +3/&� 1(1�,62��������������
HQ��1(1�,62�������
�������&�������HQ�

1(1� �

IODYRQROHQ� TXHUFHWLQH��UXWLQH� PHGLFLMQHQ� VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S�������SDU�
���������

IODYDQRQHQ���IODYRQRQHQ� QDULQJLQH�HQ�QHRKHVSHULGLQH� VLQDDVDSSHOVDS� +3/&� �������������� $2$&� &K����S�������SDU�
��������
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
LVRIODYRQHQ� WRWDDO�LVRIODYRQJHKDOWH��

LQGLYLGXHOH�LVRIODYRQJOXFRVLGHQ�HQ�
DJO\FRQJHKDOWH��GDLG]LQH��
GDLG]HLQH��JHQLVWLQH��JHQLVWHLQH��
JO\FLWLQH��JO\FLWHLQH�

VRMD�HQ�
JHVHOHFWHHUGH�
YRHGLQJVPLGGHOHQ�
GLH�VRMD�EHYDWWHQ�

+3/&� ��������������� $2$&� &K����S���������3DU�
��������

WDQQLQH� � VRUJKXP� VSHFWURPHWULVFK� ,62�����������HQ� 1(1� �
WDQQLQH� � JHGLVWLOOHHUGH�

GUDQNHQ��ZLMQ�
VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S����3DU����������

&K����S����3DU���������
K\GUR[\NDQHHO]XUHQ� FKORURJHHQ]XXU� JURHQH�NRIILH� VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S���SDU���������
K\GUR[\NDQHHO]XUHQ� FKORURJHHQ]XXU� JHURRVWHUGH�HQ�

LQVWDQW�NRIILH�
VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S���SDU���������

TXLQLF�DFLG��DQG�PDOLF��
FLWULF��IXPDULF�DFLG��

� FUDQEHUU\�VDS�
FRFNWDLO�HQ�
DSSHOVDS�

+3/&� �������������� $2$&� &K����S����SDU���������

�
�
�
%LMODJH�����*OXFRVLQRODWHQ�
7DEHO�����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�JOXFRVLQRODWHQ��
� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ�
JOXFRVLQRODWHQ� � UDDS]DDG� +3/&� 1(1�(1�,62������

�������HQ�
1(1�

JOXFRVLQRODWHQ� � UDDS]DDG� +3/&� ,62�&'�������� ,62�LQ�RQWZLNNHOLQJ�
WRWDDO�JOXFRVLQRODDWJHKDOWH� � UDDS]DDG� ;�UD\�IOXRUHVFHQFH�

VSHFWURPHWU\�
1(1�(1�,62������
�������HQ��

1(1�
WRWDDO�JOXFRVLQRODDWJHKDOWH� � UDDS]DDG� VSHFWURPHWULVFK� ,62�&'�������� ,62�LQ�RQWZLNNHOLQJ�
JOXFRVLQRODWHQ� LQGLYLGXHOH�JOXFRVLQRODWHQ� ]DGHQ��ROLH]DGHQ� +3/&� 1(1�,62��������������

HQ��
1(1�

�
�
�
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%LMODJH�����'LYHUVH�ELRDFWLHYH�VWRIIHQ�
7DEHO�����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�GLYHUVH�ELRDFWLHYH�FRPSRQHQWHQ��
� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
WRWDDO�FDSVDLFLQRwGJHKDOWH� � FKLOLSRHGHUV�HQ�ROHRUHVLQV� VSHFWURPHWULVFK� ,62�������������HQ��� 1(1� �
WRWDDO�FDSVDLFLQRwGJHKDOWH� QRUGLK\GURFDSVDLFLQ��

FDSVDLFLQ��
GLK\GURFDSVDLFLQ�

FKLOLSRHGHUV�HQ�ROHRUHVLQV� +3/&� ,62�������������HQ�� 1(1� �

FDSVDLFLQRwGHQ� QRUGLK\GURFDSVDLFLQ��
FDSVDLFLQ��
GLK\GURFDSVDLFLQ�

FDSVLFXPV�HQ�H[WUDFWHQ� +3/&� �������������� $2$&� &K����S�������SDU�
��������

�� FRXPDULQ� YDQLOOH�H[WUDFW� IRWRPHWULVFK� ��������������� $2$&� &K����S�����SDU���������
�� FRXPDULQ��YDQLOOLQ��HWK\O�

YDQLOOLQ�
YDQLOOH�H[WUDFW� FKURPDWRJUDILVFKH�

VFKHLGLQJVPHWKRGH�
�������������� $2$&� &K����S�����SDU���������

�� FRXPDULQ� ZLMQ� *&� ��������������� $2$&� &K�����S����SDU���������
�� VDOLF\O]XXU� YRHGLQJVPLGGHOHQ�HQ�

GUDQNHQ�
NZDOLWDWLHYH�PHWKRGHQ� �������������� $2$&� &K����S�������3DU�

��������
�� VDOLF\O]XXU� YRHGLQJVPLGGHOHQ�HQ�

GUDQNHQ�
FRORULPHWULVFK� �������������� $2$&� &K����S�������3DU�

��������
YHW]XUHQ� YHW]XUHQ��WRWDDO��

YHU]DGLJG��RQYHU]DGLJG��
YRHGLQJVPLGGHOHQ� *&� �������������� $2$&� &K����S�������3DU�

�������$�
YHW]XUHQ� � SODQWDDUGLJH�HQ�GLHUOLMNH�

ROLsQ�HQ�YHWWHQ�
EHUHLGLQJ�YDQ�PHWK\O�
HVWHUV�YDQ�YHW]XUHQ�

1(1�(1�,62�
����������HQ��

1(1� �
YHW]XUHQ� � SODQWDDUGLJH�HQ�GLHUOLMNH�

ROLsQ�HQ�YHWWHQ�
*&� 1(1�(1�,62�

����������HQ��
1(1� �

YHW]XUHQ� � GLHUYRHGHUV� *&� 135�&(1�,62�76�
�������������HQ��

1(1� �
� EHWD�VLWRVWHURO� ERWHU��ROLH� *&� �������������� $2$&� &K����S�������3DU�

��������
� EHWD�VLWRVWHURO� PHONYHW� *&� ,62�����������HQ�� 1(1� �
WRWDDO�VWHURO� � SODQWDDUGLJH�HQ�GLHUOLMNH�

ROLsQ�HQ�YHWWHQ�
JUDYLPHWULVFK� 1(1�����������QO�� 1(1� �

WRWDDO�VWHURO� LQGLYLGXHOH�VWHUROHQ� SODQWDDUGLJH�HQ�GLHUOLMNH�
ROLsQ�HQ�YHWWHQ�

*&� 1(1�(1�,62�
�����������HQ��

1(1� �
�� FKROLQH� PHONSRHGHU�HQ�PHON� HQ]\PDWLVFK�

FRORULPHWULVFK�
�������������� $2$&� &K����S�������3DU�

��������
�� FDIHwQH� YRHGLQJVPLGGHOHQ�HQ�

GUDQNHQ�
+3/&� 1(1�(1������������

HQ���
1(1� �

� � � � � � �
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
�� FDIHwQH� � =LH�RRN�FDWHFKLQHV�� 1(1�,62��������������

HQ��1(1�,62�������
�������&�������HQ�

� �

�� FDIHwQH� WKHH�HQ�RSORVWKHH�LQ�YDVWH�
YRUP�

+3/&� 1(1�,62������������
HQ��

1(1� �
�� FDIHwQH� NRIILH� FKURPDWRJUDILVFK��

VSHFWURPHWULVFK�
,62�����������HQ�� 1(1� �

�� FDIHwQH� NRIILH� � ,62������������HQ�� 1(1� �
�� FDIHwQH� FDFDR�SURGXFWHQ� +3/&� �������������� $2$&� &K����S�������3DU�

��������
�� FDIHwQH� QLHW�DOFRKROLVFKH�GUDQNHQ� � ���������������PHWKRG�,,� $2$&� &K����S�����3DU���������
�� FDIHwQH� QLHW�DOFRKROLVFKH�GUDQNHQ� VSHFWURIRWRPHWULVFK� ���������������PHWKRG�

,,,�
$2$&� &K����S�����3DU���������

�� FDIHwQH� IULVGUDQNHQ� +3/&� �������������� $2$&� &K����S���3DU���������
�� FDIHwQH� WKHH� 89�

VSHFWURIRWRPHWULVFK�
HQ�*&�

�������������� $2$&� &K����S�������3DU�
��������

�� WDXULQH� PHONSRHGHU� +3/&� �������������� $2$&� &K����S������3DU�
�������$�

�� FUHDWLQH� YOHHV� FRORULPHWULVFK� �������������� $2$&� &K����S����3DU���������
SURELRWLFD� /DFWREDFLOOXV� JHIHUPHQWHHUGH�PHON� PLFURELRORJLVFK�WHO�

SODDWWHFKQLHN�
,62������������HQ�� 1(1� �

SURELRWLFD� /DFWREDFLOOXV� \RJKXUW� PLFURELRORJLVFK� 1(1�,62�����������HQ�� 1(1� �
SURELRWLFD� /DFWREDFLOOXV� \RJKXUW� PLFURELRORJLVFK�WHO�

SODDWWHFKQLHN�
1(1�,62�����������HQ��� 1(1� �

SURELRWLFD� /DFWREDFLOOXV� PHON�HQ�PHONSURGXFWHQ� PLFURELRORJLVFK�WHO�
SODDWWHFKQLHN�

1(1�����������QO�� 1(1� �
HLZLW� VRMD�HLZLW� PHON�HQ�PHONSURGXFWHQ� FDSLOODLUH�

HOHFWURSKRUHVH�LQ�
DDQZH]LJKHLG�YDQ�
VRGLXP�GRGHF\O�
VXOIDWH��6'6�&(��

,62���������������HQ��� 1(1� �

HLZLW� VRMD�HLZLW� YHUVH�HQ�YHUKLWWH�
YOHHVSURGXFWHQ�

(/,6$� �������������� $2$&� &K����S�������SDU�
��������

�



�$JURWHFKQRORJ\�DQG�)RRG�6FLHQFHV�*URXS��/LG�YDQ�:DJHQLQJHQ�85� ���

%LMODJH�����9RHGLQJVYH]HO�
7DEHO�����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�YRHGLQJVYH]HO��
� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
WRWDDO�YRHGLQJVYH]HO� �9:$��JRXGHQ�

VWDQGDDUG�RI�
SURVN\PHWKRGH��

YRHGLQJVPLGGHOHQ� HQ]\PDWLVFK�JUDYLPHWULVFK� �������������� $2$&� &K�����S�������SDU�
���������&K����S���SDU�
��������

WRWDDO�YRHGLQJVYH]HO� �9:$��XSSVDOD�
PHWKRGH��WRWDDO��
RSORVEDDU��RQRSORVEDDU�
YRHGLQJVYH]HO��

YRHGLQJVPLGGHOHQ� *&�²�FRORULPHWULVFK���
JUDYLPHWULVFK�

�������������� $2$&� &K����S���������SDU�
��������

YRHGLQJVYH]HO� � YRHGLQJVPLGGHOHQ�GLH�
JHVXSSOHPHQWHHUG�
UHVLVWDQW�PDOWRGH[WULQH�
EHYDWWHQ�

HQ]\PDWLVFK�JUDYLPHWULVFK�HQ�
+3/&�

��������������� $2$&� &K����S���������SDU�
��������

RQRSORVEDDU�
YRHGLQJVYH]HO�

� YRHGLQJVPLGGHOHQ� HQ]\PDWLVFK�JUDYLPHWULVFK�
�IRVIDDWEXIIHU��

�������������� $2$&� &K�����S������SDU�
��������

WRWDDO��RSORVEDDU�HQ�
RQRSORVEDDU�
YRHGLQJVYH]HO�

� YRHGLQJVPLGGHOHQ� HQ]\PDWLVFK�JUDYLPHWULVFK�
�0(6�7ULV�EXIIHU��

�������������� $2$&� &K�����S������SDU�
���������

WRWDDO�YRHGLQJVYH]HO� � YRHGLQJVPLGGHOHQ� HQ]\PDWLVFK�JUDYLPHWULVFK� �������������� $2$&� &K�����S������SDU�
��������

RSORVEDDU�YRHGLQJVYH]HO� � YRHGLQJVPLGGHOHQ� HQ]\PDWLVFK�JUDYLPHWULVFK�
�IRVIDDWEXIIHU��

�������������� $2$&� &K����S�������SDU�
��������

WRWDDO�YRHGLQJVYH]HO� � YRHGLQJVPLGGHOHQ�PHW�
���RI�PLQGHU�]HWPHHO�

QLHW�HQ]\PDWLVFK�JUDYLPHWULVFK�
PHWKRG�

�������������� $2$&� &K����S�����SDU�
��������

� UHVLVWDQW�VWDUFK��56�� ]HWPHHO�HQ�SODQWDDUGLJH�
PDWHULDOHQ�

HQ]\PGLJHVWLH� ��������������� $2$&� &K����S���������SDU�
��������

� EHWD�'�*OXFDDQ� JHUVW�HQ�KDYHU� HQ]\PDWLVFK�� �������������� $2$&� &K����S�������SDU�
��������

� EHWD�'�*OXFDDQ� JHUVW��HQ�KDYHUIUDFWLHV�HY�
UHDG\�WR�HDW�JUDQHQ�

HQ]\PDWLVFK�VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S�������SDU�
��������

� IUXFWDQHQ� YRHGLQJVPLGGHOHQ� LRQ�H[FKDQJH�FKURPDWRJUDILH� �������������� $2$&� &K����S�������SDU�
�������$�

WRWDDO�IUXFWDDQJHKDOWH� IUXFWDQHQ� YRHGLQJVPLGGHOHQ� HQ]\PDWLVFK�VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S�������3DU�
�������%��&K����S����
SDU���������

� SRO\GH[WURVH� YRHGLQJVPLGGHOHQ� LRQ�H[FKDQJH�FKURPDWRJUDILH� ��������������� $2$&� &K����S�������3DU�
�������&�
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
� WUDQV�JDODFWR�

ROLJRVDFFKDULGHV�
JHVHOHFWHHUGH�
YRHGLQJVPLGGHOHQ�

LRQ�H[FKDQJH�FKURPDWRJUDILH� ��������������� $2$&� &K����S���������3DU�
��������

� OLJQLQH� SODQWHQ� GLUHFWH�PHWKRGH� �������������� $2$&� &K���S�������SDU�
�������

� OLJQLQH� SODQWHQ� LQGLUHFWH�PHWKRGH� �������������� $2$&� &K���S�������SDU�
�������

� ]HWPHHO� JUDQHQ� JOXFR�DP\ODVH�PHWKRGH� �������������� $2$&� &K����S�������SDU�
��������

WRWDDO�]HWPHHO� � JUDQHQ� DP\ORJOXFRVLGDVH�DOSKD�DP\ODVH�
PHWKRGH�

�������������� $2$&� &K����S�������SDU�
�������$�

� =HWPHHO� IUXLW�HQ�IUXLWSURGXFWHQ� NZDOLWDWLHYH�PHWKRGH� �������������� $2$&� &K����S����SDU�
��������

� =HWPHHO� SODQWHQ� WLWULPHWULVFK� �������������� $2$&� &K���S�������SDU�
�������

� SHFWLQH� YUXFKWHQVDSSHQ� VSHFWURIRWRPHWULVFK� 1(1�����������QO��� 1(1� �
UXZ�YH]HO� � YRHGLQJVPLGGHOHQ� DOJHPHQH�PHWKRGH� ,62�����������HQ�� 1(1� �
UXZ�YH]HO� � JUDQHQ�HQ�

JUDDQSURGXFWHQ�
JHPRGLILFHHUGH�6FKDUUHU�PHWKRGH� ,62�����������HQ�� 1(1� �

UXZ�YH]HO� � GLHUYRHGHUV� � 1(1�(1�,62�
����������HQ��

1(1� �
UXZ�YH]HO� � WKHH� � 1(1�,62�

�����������HQ��
1(1� �

UXZ�YH]HO� � VSHFHULMHQ�HQ�NUXLGHQ� � 1(1�����������QO�� 1(1� �
UXZ�YH]HO� � JUDQHQ��SHXOYUXFKWHQ�HQ�

YHHYRHGHUV�
� 1(1�����������QO�� 1(1� �

UXZ�YH]HO� � GLHUYRHGLQJ� NHUDPLVFKH�YH]HO�ILOWHU�PHWKRGH� �������������� $2$&� &K���S�������SDU�
�������

UXZ�YH]HO� � JHEDNNHQ�SURGXFWHQ� � �������������� $2$&� &K�����S����SDU�
��������

UXZ�YH]HO� � EURRG� � �������������� $2$&� &K����S����SDU�
��������

UXZ�YH]HO� � FDFDRSURGXFWHQ� � �������������� $2$&� &K����S���SDU���������
UXZ�YH]HO� � JUDQHQ� � �������������� $2$&� &K����S����SDU�

��������
UXZ�YH]HO� � PDFDURQL� � �������������� $2$&� &K����S����SDU�

��������
UXZ�YH]HO� � QRWHQ�HQ�SURGXFWHQ�

HUYDQ�
� �������������� $2$&� &K����S���SDU���������
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
UXZ�YH]HO� � SODQWHQ� WLWULPHWULVFKH�PHWKRGH� �������������� $2$&� &K���S����SDU��������
UXZ�YH]HO� � JHURRVWHUGH�NRIILH� � �������������� $2$&� &K����S���SDU���������
UXZ�YH]HO� � WKHH� � ��������������� $2$&� &K����S����SDU�

��������
�
�
�
%LMODJH�����9LWDPLQHQ�
7DEHO�����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�YLWDPLQHQ��
� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
YLWDPLQH�$� DOO�WUDQV�UHWLQRO�����FLV�

UHWLQRO�
YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1��������������

HQ�
1(1� �

YLWDPLQH�$� ��FDURWHQH� YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1��������������
HQ���

1(1� �
YLWDPLQH�$� � PDJHUH�PHONSRHGHU� FRORULPHWULVFK� 1(1�,62��������������

HQ�
1(1� �

YLWDPLQH�$� � PDJHUH�PHONSRHGHU� +3/&� 1(1�,62��������������
HQ��

1(1� �
WRWDDO�YLWDPLQH�$��UHWLQRO�� � GLHUYRHGHUV� +3/&� 1(1�(1�,62�

�����������HQ�
1(1� �

UHWLQRO� � YRHGLQJVPLGGHOHQ� +3/&� ��������������� $2$&� &K����S������������SDU�
��������

YLWDPLQH�$� � YHUULMNWH�YORHLEDUH�PHON� +3/&� ��������������� $2$&� &K����S�����3DU�
�������$�

YLWDPLQH�$� � PDUJDULQH� VSHFWURIRWRPHWULVFK� ��������������� $2$&� &K����S���3DU���������
UHWLQRO�LVRPHUHQ� � PHON�HQ�RS�PHON�

JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

+3/&� �������������� $2$&� &K����S�����SDU���������

YLWDPLQH�$� � RS�PHON�JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

+3/&� �������������� $2$&� &K����S�����SDU���������
YLWDPLQH�$� � JHPHQJG�YRHGHU��SUHPL[HV��

HQ�YRHGLQJVPLGGHOHQ�
FRORULPHWULVFK� �������������� $2$&� &K����S�����3DU���������

YLWDPLQH�%�� � YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1������������
HQ��1(1�(1�
�����������&�������HQ�

1(1� �
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
YLWDPLQH�%�� � YRHGLQJVPLGGHOHQ� IOXRURPHWULVFK� �������������� $2$&� &K����S������3DU���������
YLWDPLQH�%�� � YLWDPLQHSUHSDUDWHQ� JURZWK�ELRDVVD\� �������������� $2$&� &K����S����SDU���������
WKLDPLQH� � YRHGLQJVPLGGHOHQ� IOXRURPHWULVFK� �������������� $2$&� &K����S�������3DU�

��������
WKLDPLQH� � JUDDQSURGXFWHQ� IOXRURPHWULVFK� �������������� $2$&� &K����S����3DU���������
WKLDPLQH� � RS�PHON�JHEDVHHUGH�

]XLJHOLQJHQYRHGLQJ�
IOXRURPHWULVFK� �������������� $2$&� &K����S�������3DU�

��������
YLWDPLQH�%�� � YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1������������

HQ��1(1�(1�
�����������&�������HQ��

1(1� �

ULERIODYLQH��YLWDPLQH�%��� � YRHGLQJVPLGGHOHQ�HQ�
YLWDPLQHSUHSDUDWHQ�

IOXRURPHWULVFK� �������������� $2$&� &K����S�������3DU�
��������

ULERIODYLQH��YLWDPLQH�%��� � YRHGLQJVPLGGHOHQ�HQ�
YLWDPLQHSUHSDUDWHQ�

JHDXWRPDWLVHHUGH�
PHWKRGH�

�������������� $2$&� &K����S�������3DU�
��������

ULERIODYLQH��YLWDPLQH�%��� � � PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

ULERIODYLQH��YLWDPLQH�%���� � NDQW�HQ�NODUH�RS�PHON�
JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

IOXRURPHWULVFK� �������������� $2$&� &K����S���SDU���������

ULERIODYLQH��YLWDPLQH�%��� � YLWDPLQHSUHSDUDWHQ� PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%��
�QLDFLQH�QLDFLQDPLGH��

1LDFLQ�QLDFLQDPLGH� JUDDQSURGXFWHQ� JHDXWRPDWLVHHUGH�
PHWKRGH�

�������������� $2$&� &K�����S�������3DU�
��������

YLWDPLQH�%��
�QLDFLQH�QLDFLQDPLGH��

1LDFLQ�QLDFLQDPLGH� PHGLFLMQHQ��
YRHGLQJVPLGGHOHQ�HQ�
YRHGHU�

FRORULPHWULVFK� �������������� $2$&� &K����S��������������3DU�
��������

YLWDPLQH�%��
�QLDFLQH�QLDFLQDPLGH��

1LDFLQ�QLDFLQDPLGH� PHGLFLMQHQ��
YRHGLQJVPLGGHOHQ�HQ�
YRHGHU�

JHDXWRPDWLVHHUGH�
PHWKRGH�

�������������� $2$&� &K����S��������������3DU�
��������

YLWDPLQH�%��
�QLDFLQH�QLDFLQDPLGH��

1LDFLQ�QLDFLQDPLGH� � PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%��
�QLDFLQH�QLDFLQDPLGH��

1LDFLQ�QLDFLQDPLGH� NDQW�HQ�NODUH�RS�PHON�
JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

PLFURELRORJLVFK� �������������� $2$&� &K����S����3DU���������

YLWDPLQH�%��
�QLDFLQH�QLDFLQDPLGH��

1LDFLQ�QLDFLQDPLGH� YLWDPLQHSUHSDUDWHQ� PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

� 1LDFLQDPLGH� PXOWLYLWDPLQHSUHSDUDWHQ� VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S����3DU���������
� � � � � � �
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
YLWDPLQH�%��� SDQWRWKHHQ]XXU� � PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�

��������
YLWDPLQH�%��� SDQWRWKHHQ]XXU� RS�PHON�JHEDVHHUGH�

]XLJHOLQJHQYRHGLQJ�
PLFURELRORJLVFK�
WXUELGLPHWULVFK�

�������������� $2$&� &K����S���������3DU�
��������

YLWDPLQH�%��� SDQWRWKHHQ]XXU� YLWDPLQHSUHSDUDWHQ� PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%�� S\ULGR[LQH��S\ULGR[DO��
S\ULGR[DPLQH�LQFOXVLHI�
JHIRVIRU\OHHUGH�
GHULYDWHQ�EHSDDOG�DOV�
S\ULGR[LQH�

YRHGLQJVPLGGHOHQ� +3/&��RQWZHUS� 1(1�(1������������
2QWZ��(Q�

1(1� �

YLWDPLQH�%�� LGHP� YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1������������
HQ�

1(1� �
YLWDPLQH�%�� LGHP� YRHGLQJVPLGGHOHQ� � 191�(19������������

HQ�
1(1� �

YLWDPLQH�%�� LGHP� YRHGLQJVPLGGHOHQ� PLFURELRORJLVFK��
RQWZHUS�

1(1�(1������������
2QWZ��(Q�

1(1� �
YLWDPLQH�%�� LGHP� YRHGLQJVPLGGHOHQ� � 191�(19������������

HQ�
1(1� �

YLWDPLQH�%�� S\ULGR[LQH�HQ�
S\ULGR[DPLQH�

IRRG�H[WUDFWV� PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%�� S\ULGR[LQH�HQ�
S\ULGR[DPLQH�

NDQW�HQ�NODUH�RS�PHON�
JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

PLFURELRORJLVFK� �������������� $2$&� &K����S�������3DU�
��������

YLWDPLQH�%�� IROLXP]XXU� YRHGLQJVPLGGHOHQ� PLFURELRORJLVFK� 1(1�(1������������
HQ���

1(1� �
WRWDDO�IROLXP]XXU� � JUDDQ�HQ�JUDDQSURGXFWHQ� PLFURELRORJLVFK�²�

WULHQ]\PH�SURFHGXUH�
��������������� $2$&� &K����S�������SDU�

��������
YLWDPLQH�%���)RODWHV�DQG�
IROLF�DFLG��

IROLXP]XXU� ]XLJHOLQJHQYRHGLQJ� PLFURELRORJLVFK� ��������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%���)RODWHV�DQG�
IROLF�DFLG��

IROLXP]XXU� � PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%���)RODWHV�DQG�
IROLF�DFLG��

IROLXP]XXU� YLWDPLQHSUHSDUDWHQ� � �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%���� FREDODPLQ� � PLFURELRORJLVFK� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�%���� � RS�PHON�JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

PLFURELRORJLVFK� �������������� $2$&� &K����S�������3DU�
��������
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
�F\DQR�FREDODPLQH�� � YLWDPLQHSUHSDUDWHQ� WXUELGLPHWULVFK� �������������� $2$&� &K����S�������SDU�

��������
FKROLQH� � ]XLJHOLQJHQYRHGLQJ�HQ�

PHON�
HQ]\PDWLVFK�
FRORULPHWULVFK�PHWKRG�

�������������� $2$&� &K����S�������3DU�
��������

EHWDLQH� � VLQDDVDSSHOVDS� VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S����SDU���������
WRWDDO�YLWDPLQH�&� /����DVFRUELQH]XXU��

GHK\GUR�/����
DVFRUELQ]XXU�

YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1������������
HQ�

1(1� �

WRWDDO�YLWDPLQH�&� /����DVFRUELQH]XXU��
GHK\GUR�/����
DVFRUELQ]XXU�

IUXLW��JURHQWHQ�HQ�DIJHOHLGH�
SURGXFWHQ�

UHIHUHQWLHPHWKRGH��
IOXRUHVFHQFH�
VSHFWURPHWU\�

,62�������������HQ��� 1(1� �

WRWDDO�YLWDPLQH�&� /����DVFRUELQH]XXU��
GHK\GUR�/����
DVFRUELQ]XXU�

IUXLW��JURHQWHQ�HQ�DIJHOHLGH�
SURGXFWHQ�

URXWLQH�PHWKRGHQ� ,62�������������HQ��� 1(1� �

WRWDDO�YLWDPLQH�&� � YRHGLQJVPLGGHOHQ� VHPL�JHDXWRPDWLVHHUG�
IOXRURPHWULVFK�

�������������� $2$&� &K����S�������SDU�
��������

DVFRUELQH]XXU� � VDSSHQ�HQ�
YLWDPLQHSUHSDUDWHQ�

WLWULPHWULVFK������
GLFKKORURLQGRSKHQRO��

�������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�&� � NDQW�HQ�NODUH�RS�PHON�
JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

WLWULPHWULVFK������
GLFKKORURLQGRSKHQRO��

�������������� $2$&� &K����S�������SDU�
��������

WRWDDO�YLWDPLQH�&� � YLWDPLQHSUHSDUDWHQ� PLFURIOXRURPHWULVFK� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�'� � YRHGLQJVPLGGHOHQ� +3/&��RQWZHUS� 1(1�(1������������
2QWZ��(Q�

1(1� �
YLWDPLQH�'� � YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1������������

HQ�
1(1� �

YLWDPLQH�'� � PDJHUH�SRHGHUPHON� +3/&� 1(1�,62������������
HQ�

1(1� �
YLWDPLQH�'� � YHUULMNWH�PHON�HQ�

PHONSRHGHU�
+3/&� �������������� $2$&� &K����S�������SDU�

��������
YLWDPLQH�'� � ]XLJHOLQJHQYRHGLQJ� +3/&� �������������� $2$&� &K����S�������SDU�

��������
YLWDPLQH�'� � PHON��YLWDPLQHSUHSDUDWHQ�

HQ�YRHGHUFRQFHQWUDWHQ�
UDW�ELRDVVD\� �������������� $2$&� &K����S�������SDU�

��������
YLWDPLQH�'� � JHPHQJG�YRHGHU��SUHPL[HV��

HQ�KXLVGLHUYRHGVHO�
+3/&� �������������� $2$&� &K����S�������3DU�

��������
� � � � � � �
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� FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
YLWDPLQH�'� � PXOWLYLWDPLQHSUHSDUDWHQ� +3/&� �������������� $2$&� &K����S�������SDU�

��������
YLWDPLQH�'� � YLWDPLQHSUHSDUDWHQ� FRORULPHWULVFK� �������������� $2$&� &K����S�������SDU�

��������
YLWDPLQH�'� � YLWDPLQHSUHSDUDWHQ� +3/&� �������������� $2$&� &K����S�������SDU�

��������
� FKROHFDOFLIHURO��YLWDPLQH�

'���
JHVHOHFWHHUGH�
YRHGLQJVPLGGHOHQ�

+3/&� ��������������� $2$&� &K����S�������SDU�
�������$�

� FKROHFDOFLIHURO��YLWDPLQH�
'���

NDQW�HQ�NODUH�RS�PHON�
JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

+3/&� �������������� $2$&� &K����S�����SDU���������

YLWDPLQH�(� � YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1������������
HQ�

1(1� �
YLWDPLQH�(� � GLHUYRHGHUV� +3/&� 1(1�(1�,62�

����������HQ�
1(1� �

YLWDPLQH�(�� � RS�PHON�JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

+3/&� �������������� $2$&� &K���������SDU���������
� DOSKD�WRFRSKHURO� YRHGLQJVPLGGHOHQ� FRORULPHWULVFK� �������������� $2$&� &K����S�������SDU�

��������
WRFRSKHURO�LVRPHUHQ� DOSKD��EHWD���JDPPD��HQ�

GHOWD�WRFRSKHURO�
JHPHQJG�WRFRSKHURO�
FRQFHQWUDDW�

*&� �������������� $2$&� &K����S����SDU���������
YLWDPLQH�.�� � YRHGLQJVPLGGHOHQ� +3/&� 1(1�(1������������

HQ�
1(1� �

YLWDPLQH�.� � PHON�HQ�
]XLJHOLQJHQYRHGLQJ�

+3/&� �������������� $2$&� &K����S�������SDU�
��������

YLWDPLQH�.� � NDQW�HQ�NODUH�RS�PHON�
JHEDVHHUGH�
]XLJHOLQJHQYRHGLQJ�

+3/&� �������������� $2$&� &K�����S�����SDU���������

�
�
�
�
�
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%LMODJH�����0LQHUDOHQ�
7DEHO�����*HVWDQGDDUGLVHHUGH�PHHWPHWKRGHQ�YRRU�GH�EHSDOLQJ�YDQ�PLQHUDOHQ��
FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
� SODQWHQ� GLUHFW�FXUUHQW�DUF�

H[FLWDWLH�
�������������� $2$&� &K���S�����SDU��������

� SODQWHQ� DOWHUQDWLQJ�FXUUHQW�
VSDUN�H[FLWDWLH�

���������������� $2$&� &K���S�����SDU��������

&DOFLXP� � � � � �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��]ZDYHO��
LM]HU��]LQN��NRSHU��PDQJDDQ��NREDOW�HQ�PRO\EGHHQ�

GLHUYRHGHUV� ,&3�$(6� 135�&(1�76�
�����������HQ�

1(1� �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��LM]HU��
]LQN��NRSHU��PDQJDDQ��NREDOW��PRO\EGHHQ��DUVHQLFXP��
ORRG�HQ�FDGPLXP�

GLHUYRHGHUV� ,&3�$(6��� 1(1�(1������������
HQ�

1(1� �

FDOFLXP��NRSHU��LM]HU��PDJQHVLXP��PDQJDDQ��NDOLXP��
QDWULXP�HQ�]LQN�

GLHUYRHGHUV� $$6� 1(1�(1�,62�
����������HQ�

1(1� �
FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� YRHGLQJVPLGGHOHQ� $$6�QD�

PLFURJROIGHVWUXFWLH���
RQWZHUS�

1(1�(1������������
2QWZ��HQ��

1(1� �

FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� YRHGLQJVPLGGHOHQ� $$6� 1(1�,62�����������HQ� 1(1� �
FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� 9UXFKWHQ��HQ�

JURHQWHQVDSSHQ�
$$6� 1(1�(1�����������HQ� 1(1� �

FDOFLXP� 0HON� WLWULPHWULVFK� ,62������������HQ� 1(1� �
FDOFLXP��PDJQHVLXP��IRVIRU� NDDV� $$6� �������������� $2$&� &K����S�������SDU�

��������
FDOFLXP� EDNSRHGHU� � �������������� $2$&� &K�����S���SDU���������
FDOFLXP� ELHU� WLWULPHWULVFK��PHWKRGH�

,�
�������������� $2$&� &K����S�������SDU�

��������
FDOFLXP� ELHU� WLWULPHWULVFK��PHWKRGH�

,,�
�������������� $2$&� &K����S�������SDU�

��������
FDOFLXP� EURRG� � � $2$&� &K����S���
FDOFLXP� PHHO� WLWULPHWULVFK� �������������� $2$&� &K����S���SDU���������
FDOFLXP� LQJHEOLNWH�JURHQWHQ� WLWULPHWULVFK� �������������� $2$&� &K�����S���SDU���������
FDOFLXP� IUXLW�HQ�IUXLWSURGXFWHQ� $��GXEEHOH�SUHFLSLWDWLH�� �������������� $2$&� &K����S���SDU���������
FDOFLXP� =XLJHOLQJHQYRHGLQJ� $$6� �������������� $2$&� &K����S�������SDU�

��������
FDOFLXP� SODQWHQ� WLWULPHWULVFK��

PDFURPHWKRGH�
�������������� $2$&� &K���S���SDU��������

� � � � � �
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FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
FDOFLXP� SODQWHQ� WLWULPHWULVFK��

PLFURPHWKRGH�
�������������� $2$&� &K���S���SDU��������

FDOFLXP� YLWDPLQHSUHSDUDWHQ� WLWULPHWULVFK� �������������� $2$&� &K����S�����SDU���������
DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� HPLVVLH�
VSHFWURJUDILVFK�

�������������� $2$&� &K���S�����SDU��������

DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� VSHFWURJUDILVFK��GLUHFW�
UHDGLQJ��

�������������� $2$&� &K���S�����SDU��������

FDOFLXP��NRSHU��LM]HU��PDJQHVLXP��PDQJDDQ��NDOLXP�HQ�
]LQN�

SODQWHQ�HQ�GLHUYRHU� $$6� �������������� $2$&� &K���S�����SDU��������
EURRP��FDOFLXP��NRSHU��PDJQHVLXP��PDQJDDQ��IRVIRU�
HQ�]LQN�

SODQWHQ�HQ�GLHUYRHU� ,&3�$(6� �������������� $2$&� &K���S�����SDU��������

QDWULXP� � � � � �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��]ZDYHO��
LM]HU��]LQN��NRSHU��PDQJDDQ��NREDOW�HQ�PRO\EGHHQ�

GLHUYRHGHUV� ,&3�$(6� 135�&(1�76�
�����������HQ�

1(1� �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��LM]HU��
]LQN��NRSHU��PDQJDDQ��NREDOW��PRO\EGHHQ��DUVHQLFXP��
ORRG�HQ�FDGPLXP�

GLHUYRHGHUV� ,&3�$(6��� 1(1�(1������������
HQ�

1(1� �

FDOFLXP��NRSHU��LM]HU��PDJQHVLXP��PDQJDDQ��NDOLXP��
QDWULXP�HQ�]LQN�

GLHUYRHGHUV� $$6� 1(1�(1�,62�
����������HQ�

1(1� �
FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� YRHGLQJVPLGGHOHQ� $$6�QD�

PLFURJROIGHVWUXFWLH���
RQWZHUS�

1(1�(1������������
2QWZ��HQ��

1(1� �

FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� YRHGLQJVPLGGHOHQ� $$6� 1(1�,62�����������HQ� 1(1� �
FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� 9UXFKWHQ��HQ�

JURHQWHQVDSSHQ�
$$6� 1(1�(1�����������HQ� 1(1� �

QDWULXP��NDOLXP� NDDV� YODPIRWRPHWULVFK� 1(1�����������QO� 1(1� �
QDWULXP��NDOLXP� %RWHU�HQ�ERWHUYHW� � 1(1�����������QO� 1(1� �
QDWULXP��NDOLXP� .ZDUN� � 1(1�����������QO� 1(1� �
QDWULXP� EDNSRHGHU� � �������������� $2$&� &K�����S���SDU���������
QDWULXP� ELHU� $$6� �������������� $2$&� &K����S�������SDU�

��������
QDWULXP� GLHHWYRHGLQJVPLGGHOHQ� LRQ�VHOHFWLHYH�

HOHFWURGH�
�������������� $2$&� &K����S�������SDU�

��������
QDWULXP� IUXLW�HQ�IUXLWSURGXFWHQ� YODPVSHFWURIRWRPHWULV

FK�
�������������� $2$&� &K����S���SDU���������

� � � � � �
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FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
QDWULXP� =XLJHOLQJHQYRHGLQJ� $$6� �������������� $2$&� &K����S�������SDU�

��������
QDWULXP� SODQWHQ� JUDYLPHWULVFK� �������������� $2$&� &K���S����SDU��������
QDWULXP� SODQWHQ� YODPIRWRPHWULVFK� �������������� $2$&� &K���S����SDU��������
QDWULXP� SODQWHQ� XUDQ\O�DFHWDDW�

PHWKRGH�
�������������� $2$&� &K���S����SDU��������

QDWULXP�HQ�NDOLXP� ZLMQ� � �������������� $2$&� &K����S���SDU���������
DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� HPLVVLH�
VSHFWURJUDILVFK�

�������������� $2$&� &K���S�����SDU��������

DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� VSHFWURJUDILVFK��GLUHFW�
UHDGLQJ��

�������������� $2$&� &K���S�����SDU��������

NDOLXP� � � � � �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��]ZDYHO��
LM]HU��]LQN��NRSHU��PDQJDDQ��NREDOW�HQ�PRO\EGHHQ�

GLHUYRHGHUV� ,&3�$(6� 135�&(1�76�
�����������HQ�

1(1� �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��LM]HU��
]LQN��NRSHU��PDQJDDQ��NREDOW��PRO\EGHHQ��DUVHQLFXP��
ORRG�HQ�FDGPLXP�

GLHUYRHGHUV� ,&3�$(6��� 1(1�(1������������
HQ�

1(1� �

FDOFLXP��NRSHU��LM]HU��PDJQHVLXP��PDQJDDQ��NDOLXP��
QDWULXP�HQ�]LQN�

GLHUYRHGHUV� $$6� 1(1�(1�,62�
����������HQ�

1(1� �
FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� YRHGLQJVPLGGHOHQ� $$6�QD�

PLFURJROIGHVWUXFWLH���
RQWZHUS�

1(1�(1������������
2QWZ��HQ��

1(1� �

FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� YRHGLQJVPLGGHOHQ� $$6� 1(1�,62�����������HQ� 1(1� �
FDOFLXP��QDWULXP��NDOLXP�HQ�PDJQHVLXP� 9UXFKWHQ��HQ�

JURHQWHQVDSSHQ�
$$6� 1(1�(1�����������HQ� 1(1� �

QDWULXP��NDOLXP� NDDV� YODPIRWRPHWULVFK� 1(1�����������QO� 1(1� �
QDWULXP��NDOLXP� %RWHU�HQ�ERWHUYHW� � 1(1�����������QO� 1(1� �
QDWULXP��NDOLXP� .ZDUN� � 1(1�����������QO� 1(1� �
NDOLXP� 9UXFKWHQOLPRQDGHV� YODPIRWRPHWULVFK� 1(1�����������QO� 1(1� �
NDOLXP� 9HWWHQ�HQ�DIJHOHLGH�

SURGXFWHQ�
$$6� 1(1�(1������������

HQ�
1(1� �

NDOLXP� EDNSRHGHU� � �������������� $2$&� &K�����S���SDU���������
NDOLXP� ELHU� $$6� �������������� $2$&� &K��������SDU���������
NDOLXP� IUXLW�HQ�IUXLWSURGXFWHQ� FKORURSODWLQDDW�

PHWKRGH�
�������������� $2$&� &K����S�����SDU���������

� � � � � �
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FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
NDOLXP� IUXLW�HQ�IUXLWSURGXFWHQ� JUDYLPHWULVFK�

�FREDOWLQLWULWH�
PHWKRGH��

�������������� $2$&� &K����S�����SDU���������

NDOLXP� IUXLW�HQ�IUXLWSURGXFWHQ� YODPIRWRPHWULVFK� �������������� $2$&� &K����S�����SDU���������
NDOLXP� =XLJHOLQJHQYRHGLQJ� $$6� �������������� $2$&� &K����S�������SDU�

��������
NDOLXP� SODQWHQ� JUDYLPHWULVFK� �������������� $2$&� &K���S����SDU���������
NDOLXP� SODQWHQ� YODPIRWRPHWULVFK� �������������� $2$&� &K���S����SDU��������
NDOLXP� SODQWHQ� SODWLQLF�FKORULGH�

PHWKRGH�
�������������� $2$&� &K���S����SDU��������

NDOLXP� SODQWHQ� SHUFKORRU]XXU�
PHWKRGH�

�������������� $2$&� &K���S����SDU��������
NDOLXP� SODQWHQ� VQHOOH�PHWKRGH� �������������� $2$&� &K���S����SDU���������
QDWULXP�HQ�NDOLXP� ZLMQ� � �������������� $2$&� &K����S���SDU���������
DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� HPLVVLH�
VSHFWURJUDILVFK�

�������������� $2$&� &K���S�����SDU��������

DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� VSHFWURJUDILVFK��GLUHFW�
UHDGLQJ��

�������������� $2$&� &K���S�����SDU��������

FDOFLXP��NRSHU��LM]HU��PDJQHVLXP��PDQJDDQ��NDOLXP�HQ�
]LQN�

SODQWHQ�HQ�GLHUYRHU� $$6� �������������� $2$&� &K���S�����SDU��������

VHOHQLXP� � � � � �
VHOHQLXP� 9RHGLQJVPLGGHOHQ� K\GULGH�JHQHUDWLH�$$6� 1(1�(1������������

HQ�
1(1� �

VHOHQLXP� YRHGLQJVPLGGHOHQ� PXOWLHOHPHQW�
PHWKRGH��$$6�

�������������� $2$&� &K���S������������SDU�
�������

VHOHQLXP� YRHGLQJVPLGGHOHQ� IOXRURPHWULVFK� �������������� $2$&� &K���S������������SDU�
�������

VHOHQLXP� SODQWHQ� JUDYLPHWULVFK� �������������� $2$&� &K���S�������SDU��������
VHOHQLXP� SODQWHQ� IOXRURPHWULVFK� �������������� $2$&� &K���S�������SDU��������
IRVIRU� � � � � �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��]ZDYHO��
LM]HU��]LQN��NRSHU��PDQJDDQ��NREDOW�HQ�PRO\EGHHQ�

GLHUYRHGHUV� ,&3�$(6� 135�&(1�76�
�����������HQ�

1(1� �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��LM]HU��
]LQN��NRSHU��PDQJDDQ��NREDOW��PRO\EGHHQ��DUVHQLFXP��
ORRG�HQ�FDGPLXP�

GLHUYRHGHUV� ,&3�$(6��� 1(1�(1������������
HQ�

1(1� �
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FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
IRVIRU� 'LHUYRHGHUV� ,&3�$(6��� 135�&(1�76�

�����������HQ��
1(1� �

IRVIRU� 9HWWHQ�HQ�DIJHOHLGH�
SURGXFWHQ�

,&3�$(6� 1(1�(1������������
HQ��

1(1� �
IRVIRU� 0HON� PROHFXODLUH�DEVRUSWLH�

VSHFWURPHWULH��
1(1�,62�����������HQ��� 1(1� �

IRVIRU� 3ODQWDDUGLJH�HQ�GLHUOLMNH�
ROLsQ�HQ�YHWWHQ�

LQGXFWLHI�JHNRSSHOGH�
SODVPD�DWRPDLUH�
HPLVVLHVSHFWURVFRSLH�

1(1�,62��������������
HQ��

1(1� �

IRVIRU� 'LHUOLMNH�HQ�SODQWDDUGLJH�
YHWWHQ�HQ�ROLsQ���%HSDOLQJ�
YDQ�KHW�IRVIRUJHKDOWH���
'HHO�����

$$6�PHW�
JUDILHWRYHQWHFKQLHN�

1(1�,62��������������
HQ��

1(1� �

IRVIRU� 3ODQWDDUGLJH�HQ�GLHUOLMNH�
ROLsQ�HQ�YHWWHQ�

FRORULPHWULVFK� 1(1�,62��������������
HQ��

1(1� �
IRVIRU� .DDV� � 1(1�����������QO�� 1(1� �
IRVIRU� 9OHHV�HQ�YOHHVSURGXNWHQ� 5HIHUHQWLHPHWKRGH� 1(1�,62�����������QO�� 1(1� �
IRVIRU� 3ODQWDDUGLJH�HQ�GLHUOLMNH�

ROLsQ�HQ�YHWWHQ�
6SHFWURPHWULVFK� 1(1�����������QO�� 1(1� �

IRVIRU� 9UXFKWHQ��HQ�
JURHQWHQVDSSHQ�

VSHFWURIRWRPHWULVFK� 1(1�(1�����������HQ�� 1(1� �
IRVIRU� 9OHHV�HQ�YOHHVSURGXFWHQ� VSHFWURPHWULVFK� 1(1�,62������������

HQ��
1(1� �

IRVIRU� 9UXFKWHQOLPRQDGHV� VSHFWURPHWULVFK� 1(1�����������QO�� 1(1� �
IRVIRU� =XLJHOLQJHQYRHGLQJ� � 1(1�����������QO�� 1(1� �
IRVIRU� =HWPHHO�HQ�

]HWPHHOSURGXNWHQ�
VSHFWURIRWRPHWULVFK� 1(1�(1�,62�

����������HQ��
1(1� �

FDOFLXP��PDJQHVLXP��IRVIRU� NDDV� $$6� �������������� $2$&� &K����S�������SDU�
��������

IRVIRU� EDNSRHGHU� JUDYLPHWULVFK� �������������� $2$&� &K�����S���SDU���������
IRVIRU� ELHU� � �������������� $2$&� &K����S����SDU���������
IRVIRU� YRHGLQJVPLGGHOHQ� FRORULPHWULVFK� �������������� $2$&� &K����S�������SDU�

��������
IRVIRU� IUXLW�HQ�IUXLWSURGXFWHQ� YROXPHWULVFK� �������������� $2$&� &K����S�����SDU���������
IRVIRU� IUXLW�HQ�IUXLWSURGXFWHQ� FRORULPHWULVFK� �������������� $2$&� &K����S�����SDU���������
IRVIRU� IUXLW�HQ�IUXLWSURGXFWHQ� VSHFWURIRWRPHWULVFK�

�0RO\EGRYDQDGDDW�
PHWKRGH��

�������������� $2$&� &K����S�����SDU���������
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FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
IRVIRU� IUXLW�HQ�IUXLWSURGXFWHQ� JUDYLPHWULVFK�

�TXLQROLQH�0RO\EGDDW�
PHWKRGH��

�������������� $2$&� &K����S�����SDU���������

IRVIRU� =XLJHOLQJHQYRHGLQJ� VSHFWURIRWRPHWULVFK� �������������� $2$&� &K����S��������������SDU�
��������

IRVIRU� =XLJHOLQJHQYRHGLQJ� VSHFWURVFRSLVFK�
�LQGXFWLYHO\�FRXSOHG�
SODVPD�HPLVVLRQ��

�������������� $2$&� &K����S��������������SDU�
��������

IRVIRU� SODQWHQ� JUDYLPHWULVFK�
�TXLQROLQLXP�
0RO\EGRSKRVSKDWH�
PHWKRG���

�������������� $2$&� &K���S���SDU��������

IRVIRU� SODQWHQ� PDFUR�PHWKRGH� �������������� $2$&� &K���S���SDU��������
IRVIRU� SODQWHQ� PLFUR�PHWKRGH� �������������� $2$&� &K���S���SDU��������
IRVIRU� YLWDPLQHSUHSDUDWHQ� WLWULPHWULVFK� �������������� $2$&� &K����S�����SDU���������
DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� HPLVVLH�
VSHFWURJUDILVFK�

�������������� $2$&� &K���S�����SDU��������

DOXPLQLXP��EDULXP��EURRP��FDOFLXP��NRSHU��LM]HU��
PDJQHVLXP��PDQJDDQ��PRO\EGHQXP��IRVIRU��NDOLXP��
QDWULXP��VWURQWLXP�HQ�]LQN�

SODQWHQ� VSHFWURJUDILVFK��GLUHFW�
UHDGLQJ��

�������������� $2$&� &K���S�����SDU��������

EURRP��FDOFLXP��NRSHU��PDJQHVLXP��PDQJDDQ��IRVIRU�
HQ�]LQN�

SODQWHQ�HQ�GLHUYRHU� ,&3�$(6� �������������� $2$&� &K���S�����SDU��������

IOXRULGH� � � � � �
)OXRULGHV��VROXEOH�� YRHGLQJVPLGGHOHQ� K\GURIOXRULF�]XXUWHVW�� �������������� $2$&� &K����S�������SDU�

��������
)OXRULGHV��VROXEOH�� YRHGLQJVPLGGHOHQ� IOXRUHVFHQFH�

TXHQFKLQJ�PHWKRGH�
�������������� $2$&� &K����S�������SDU�

��������
)OXRULGHV��LQVROXEOH�� YRHGLQJVPLGGHOHQ� � �������������� $2$&� &K����S�������SDU�

��������
IOXRULGH� SODQWHQ� SRWHQWLRPHWULVFK� �������������� $2$&� &K���S�������SDU��������
IOXRULGH� SODQWHQ� :LOODUG�:LQWHU�

GLVWLOODWLH�
�������������� $2$&� &K���S�������SDU��������

IOXRULGH� YRHGLQJVPLGGHOHQ� GLVWLOODWLH� �������������� $2$&� &K���S�������SDU��������
IOXRULGH� SODQWHQ� VHPL�JHDXWRPDWLVHHUGH�

PHWKRGH�
�������������� $2$&� &K���S�������SDU��������

IOXRULGH� SODQWHQ� � ��������������� $2$&� &K����S�����SDU�
�������$�
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FRPSRQHQW� SURGXFW� DQDO\VHPHWKRGH� RIILFLsOH�PHWKRGH� EURQ� UHI�
PDQJDDQ� � � � � �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��]ZDYHO��
LM]HU��]LQN��NRSHU��PDQJDDQ��NREDOW�HQ�PRO\EGHHQ�

GLHUYRHGHUV� ,&3�$(6� 135�&(1�76�
�����������HQ�

1(1� �
FDOFLXP��QDWULXP��IRVIRU��PDJQHVLXP��NDOLXP��LM]HU��
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