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%XLOG����6HLWHQVSDQZLQNHO�

)LJXUH����6LGH�UDNH�DQJOH�
%XLOG����6HLWHQVSDQZLQNHO�
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����3RLQW�DQJOH�
� 6SLW]HQZLQNHO�

7HVW�YDOXH��8VXDO�H[HFXWLRQ�IRU�WRRO�W\SHV�1�DQG�+���  ������
IRU�WRRO�W\SH�:���  ����

3U�IZHUWH�� 5HJHODXVI�KUXQJ�EHL�:HUN]HXJW\S�1�XQG�+���  ����

EHL�:HUN]HXJW\S��:���  ����

7HVW�SRLQW���$W�WKH�FXWWLQJ��VHH�)LJ����
3U�IVWHOOH���$Q�GHQ�+DXSWVFKQHLGHQ��VLHKH�%LOG���

7HVWLQJ�HTXLSPHQW���$FFRUGLQJ�WR�9',�*XLGHOLQH������3DUW����
6HFWLRQ�0DUJLQ�ZLGWK�E

3U�IPLWWHO���1DFK�GHU�9',�5LFKWOLQLH������%ODWW����$EVFKQLWW�)DVHQEUHLWH�E

����'ULOOV�DUH�ZRUQ�RII�LUUHJXODUO\��,W�VKRXOG�EH�VKDUSHQHG�SULRU�WR�GHYHORSLQJ�LQWR�H[FHVVLYH�ZHDU�
� 8QUHJHOPl�LJHU�9HUVFKOHL��YRQ�%RKUHUQ� %RKUHU�VROO�YRU��EHUPl�LJHUQ�9HUVFKOHL��QDFKJHVFKLOIIHQ�ZHUGHQ�

����5HVKDUSHQLQJ���1DFKVFKOHLIHQ�
*ULQG�WKH�FRUUHFW�SRLQW�DQJOH�WR�VXLW�\RXU�DSSOLFDWLRQ��ILJXUH���
'HQ�I�U�,KUH�$QZHQGXQJ�SDVVHQGHQ�NRUUHNWHQ�6SOW]HQZLQNHO�VFKOHLIHQ��%LOG���

&KHFN�WKDW�ERWK�FXWWLQJ�OLSV�KDYH�WKH�VDPH�DQJOH��2Q�D����� SRLQW��HDFK�OLS�VKRXOG�EH���� WRZDUG�WKH�D[LV��7KH�
SRLQW�PXVW�EH�RQ�FHQWHU��L�H���WKH�FKLVHO�HGJH�PXVW�SURGXFH�FXWWLQJ�OLSV�RI�HTXDO�OHQJWK��ILJXUH����
hEHUSU�IHQ��GDVV�EHLGH�+DXSWVFKQHLGHQ�GHQ�JOHLFKHQ�:LQNHO�KDEHQ��%HL�HLQHP���� 6SLW]HQZLQNHO��VROOWH�MHGH�+DXSWVFKQHLGH����

KDEHQ��%LOG���

*ULQG�3ULPDU\�UHOLHI�DQG�6HFRQGDU\�FOHDUDQFH��ILJXUH���
3ULPlUHU�+LQWHUVFKOLII�XQG�6HNXQGlUHU�)UHLZLQNHO��%LOG���

*ULQG�ZHE�WKLQQLQJ���ILJXUH����
'HQ�DXVJHVSLW]WHQ�.HUQ�VFKOHLIHQ��%LOG����

)LJXUH��
%LOG��

)LJXUH��
%LOG��

)LJXUH���
%LOG���

3ULPDU\
UHOLHI
DQJOH

6HFRQGDU\
FOHDUDQFH
DQJOH

3RLQW
DQJOH

 

 

 

 

:HE�WKLQQLQJ

)LJXUH����3RLQW�DQJOH�
%LOG����6SLW]HQZLQNHO�
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����:LWKRXW�WKLQQLQJ�����
1RUPDODQVFKOLII
6XLWDEOH�IRU�GULOO�RI�JHQHUDO�SXUSRVH�
7KDQNV�WR�WKLQ�ZHE�WKLFNQHVV��ZHE�WKLQQLQJ�LV�QRW�QHHGHG�
7KLV�ZLWKRXW�ZHE�WKLQQLQJ�W\SH�LV�DSSOLHG�WR�GHVLJQ�RI�GULOOV�
IRU�PLOG�VWHHOV��DOOR\�VWHHOV��FDVW� LURQ��VWDLQOHVV�VWHHOV��
WLWDQLXP��LQFRQHO��HWF��DQG�FRQYHQWLRQDO�FXWWLQJ�FRQGLWRQV�
=XP�%RKUHQ�I�U�DOOJHPHLQH�=ZHFNH�

'DQN�G�QQHU�.HUQGLFNH��LVW�.HJHOPDQWHODQVFKOLII�QLFKW�Q|WLJ�

*HHLJQHW�I�U�6WDKO��6WDKO�/HJLHUXQJHQ��*XVVHLVHQ��(GHLVWDKO��7LDQ��,QFRQHO�XVZ��XQG�I�U�NRQYHQWLRQHOOH�6FKQHLGEHGLQJXQJHQ

����7\SH�&�WKLQQLQJ��',1�����)250 &��63/,7�32,17�
'L1������)RUP�&�NHJHOPDQWHODQVFKOLII�PLW�.UHX]DQVFKOLII
%HFDXVH�6SOLW� �SRLQW�HQDEOHV�JRRG�FHQWHULQJ�ZKHQ�GULOOLQJ�
DQG�EUHDNV�WKH�FKLSV��FKLS�UHPRYDOV�DUH�HDV\�
6XLWDEOH� IRU�GULOO�GHVLJQ� LQ�KLJK�KDUGHQHG� WRXJK�PDWHULDOV��
L�H��KHDW� WUHDWHG�VWHHOV�� WLWDQLXP�DOOR\V��VWDLQOHVV�VWHHOV��
LQFRUR\�LQFRQHO��QLPRQLF��HWF�
'D�.UHX]DQVFKOLII�JXWH�=HQWULHUXQJ�XQG�6SDQEUXFK�ZlKUHQG�GHV�

%RKUHQV�HUP|JOLFKW��ZLUG�GLH�6SDQHQWIHUQXQJ�HUOHLFKWHUW�

*HHLJQHW� I�U�]lKH�:HUNVW�FNH�RGHU�:HUNVW�FNH�PLW�KRKHU�+lUWH��]�%��KLW]HEHKDQGHOWHQ�6WDKO��7LWDQ�/HJLHUXQJHQ��(GHOVWDKO�� ,QFRUR\�

,QFRQHO��1LPRQLF�XVZ�

����7\SH�5�WKLQQLQJ��+(/,&$/�7+,11,1*�
)RUP�5 .HJHOPDQWHODQVFKOLII��6SLUDODQVFKOLII�
+HOLFDO� WKLQQLQJ�HQVXUHV� WR� IUHTXHQW�FKLS�EUHDNLQJ�DQG�
UHPRYDO��7KH�GLIIHUHQW�GLUHFWLRQ� IRUFH�RI�FXWWLQJ�HGJHV�DQG�
KHOLFDO� WKLQQLQJ�SDUWV�HQDEOH� WKDW�FKLSV�FXUO��EUHDN�DQG�
UHPRYH� WKURXJK� WKH� IOXWHV�� ,Q�DGGLWLRQ��KHOLFDO� WKLQQLQJ�
PDNHV� WKH�FKLS� URRP�XS� WR�FHQWHU�� UHPRYH� WKH�FKLVHO�DQG�
HQDEOHV�JRRG�FHQWHULQJ
+lXILJHU�6SDQEUXFK�XQG�6SDQHQWIHUQXQJ�GXUFK�6SLUDODQVFKOLII��HV�ZLUG�

DXVUHLFKHQG�5DXP�I�U�6SlQH�JHVFKDIIHQ��XQG�JXWH�=HQWULHUXQJ�LVW�P|JOLFK�

����7\SH�$�WKLQQLQJ��',1�����)250$�
',1������)RUP�$.HJHOPDQWHODQVFKOLII�PLW�DXVJHVSLW]HU�4XHUVFKQHLGH
$�W\SH��WKLQQLQJV�PDNHV�WKLQ�FKLVHO��JRRG�FKLS�UHPRYDO�DQG�
IDYRUDEOH��FHQWHULQJ�
7KLV�W\SH�LV�WKH�HDVLHVW�W\SH�WR�JULQG�WKH�WKLQQLQJ��,Q�QDUURZ�
ZHE�DQG�ZLGH�IOXWHG�GULOOV��NHHSLQJ�RI�WKH�ULJLGLW\�DQG�VPRRWK�
FKLS�UHPRYDO�DUH�SRVVLEOH�
'LHVH� )RUP� KDW� HLQH� G�QQH�4XHUVFKQHLGH�� GDGXUFK� LVW� JXWH�

6SDQHQWIHUQXQJ�XQG�=HQWULHUXQJ�P|JOLFK�

'HU� .HJHOPDQWHOVFKOLII� LVW� EHL� GLHVHU� )RUP� DP� HLQIDFKVWHQ�

QDFKV]XFKOHLIHQ��(LQ�HQJHU�.HUQ�XQG�EUHLWH�6FKQHLGHQ�HUKDOWHQ�GLH�6WDELOLWlW�
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�� 6XUIDFH�)LQLVKHV�IRU�KLJK�VSHHG�VWHHOV�7ZLVW�'ULOOV�
2EHUIOlFKHQEHVFKDIIHQEHLW�YRQ�+66�6SLUDOERKUHUQ

����%ULJKW�)LQLVK�����+HOOH�%HVFKDIIHQKHLW
'ULOOV�ZLWK�D�EULJKW�ILQLVK�DUH�ZLWKRXW�VXUIDFH�WUHDWPHQW�DQG�JURXQG�FRQGLWLRQ�
(VSHFLDOO\�EULJKW�ILQLVKHG�GULOOV�DUH�XVHG�LQ�PDFKLQLQJ�RI�QRQ�IHUURXV�PDWHULDOV�
2KQH�2EHUIOlFKHQEHKDQGOXQJ��JHHLJQHW�]XP�%HDUEHLWHQ�YRQ�1LFKWHLVHQ�0DWHULDOOHQ�

����&RORULQJ��*ROG�FRORU����� )DUEH��%HUQVWHLQ�
7KH�FRORULQJ�LV�D�WKLQ�R[LGH�OD\HU�IRUPHG�RQ�WKH�WRRO�VXUIDFHV� ��'LHV�LVW�HLQH�G�QQH�2[LGVFKLFKW�

7KLV�LV�RIWHQ�DSSOLHG�WR�FREDOW�KLJK�VSHHG�VWHHOV�WZLVW�GULOOV� ��*HHLJQHW�I�U�.REDOW�+66�6SLUDOERKUHU�

����6WHDP�7HPSHUHG��EODFN�R[LGH�ILQLVK������'DPSIR[LGLHUWH�$XVI�KUXQJ
7KLV�LV�D�EODFN�R[LGH�OD\HU���� �IRUPHG�RQ�WKH�WRRO�VXUIDFHV�
6WHDP�7HPSHUHG�WUHDWHG�GULOO�LV�WKH�UHVXOW�RI�D�VWHDP�WHPSHULQJ�RSHUDWLRQ��%HFDXVH�WKH�R[LGH�OD\HU�UHWDLQV�VRPH�
FRRODQW�RQ� WKH� WRRO� VXUIDFH��DQG�DLGV�FKLS� IORZ��KHOSV� WR�GLVVLSDWH�KHDW�� VWHDP�KRPR� WUHDWHG�GULOOV�DUH�
UHFRPPHQGHG�IRU�IHUURXV�DSSOLFDWLRQV�
(LQH�VFKZDU]H�2[LGVFKLFKW���� �
'D�GLH�2[LGVFKLFKW�.�KOPLWWHOHLJHQVFKDIWHQ�DXI�GHU�:HUN]HXJREHUIOlFKH�EHLQKDOWHW�XQG�GHQ�6SDQIOXVV�YHUEHVVHUW�XQG�GLH�+LW]H�YHUWHLOW��

VLQG�GLHVH�%RKUHU�I�U�GLH�%HDUEHLWXQJ�YRQ�0HWDO�:HUNVW�FNHQ�HPSIRKOHQ�

����7\SH�%�WKLQQLQJ��',1�����)250 %�
',1�������)RUP�% .HJHOPDQWHODQVFKOLII�PLW�DXVJHVSLW]HU�4XHUVFKQHLGH
,Q�FDVH�RI�ZRUN�PDWHULDOV�ZLWK� ORZ�FXWWLQJ� UHVLVWDQFH�DQG�
JRRG�FKLS� UHPRYDO�� L�H���FDVW� LURQ��DOXPLQXP��SODVWLF�HWF���%�
W\SH�WKLQQLQJ�LV�VXLWDEOH�
(VSHFLDOO\�ZKHQ�GULOOV� IRU� KLJK� KDUGHQGHG� VWHHOV� DUH�
GHVLJQHG�� WKLV� W\SH� LV�DSSOLHG� WR�GHFUHDVH� UDNH�DQJOH�DQG�
DYRLG�FKLSSLQJ�RI�FXWWLQJ�OLSV�
*HHLJQHW� I�U�:HUNVW�FNH�PLW�JHULQJHUQ�6FKQHLGZLGHUVWDQG�XQG�JXWHU�

6SDQHQWIHUQXQJ��]�%��*XVVHLVHQ��$OXPLQLXP��3ODVWLN�XVZ�

'LHVH�)RUP�ZLUG�EHVRQGHUV�GDQQ�DQJHZHQGHW��ZHQQ�GHU�%RKUHU� I�U�6WlKOH�PLW�KRKHU�+lUWH�SURGX]LHUW�ZXUGH��GD�GDGXUFK�GHU�

6HLWHQVSDQZLQNHO�YHUNOHLQHUW�ZLUG�XQG�%U�FKH�DQ�GHU�6FKQHLGNDQWH�YHUPLHGHQ�ZHUGHQ�

����7\SH�'�WKLQQLQJ��',1�����)250�'�
',1������)RUP�'�.HJHOPDQWHODQVFKOLII�PLW�DXVJHVSLW]HUQ�.HUQ
*UH\� FDVW� LURQ� WKLQQLQJ�� EHYHOOLQJ� RI� H[WHUQDO� HGJHV�
VWUHQJWKHQV�WKH�FXWWLQJ�HGJH��
8VHG� IRU�PHGLXP� WR�KLJK�JUH\�FDVW� LURQ�KDUGQHVV�DQG� IRU�
DEUDVLYHV�
**�$QVFKOLII��)DVHQ�DXI�GHP�6WHJ�YHUVWlUNHQ�GLH�6FKQHLGNDQWH��

*HHLJQHW�I�U�PHGLXP�ELV�KRKH�+lUWH�**�XQG�I�U�DEUDVLYH�0DWHULDOLHQ�

����7\SH�(�WKLQQLQJ��',1�����)250 (�
',1������)RUP�(�=HQWUXPVSLW]H
&HQWHU�GULOO�ELW�WKLQQLQJ��HQVXUHV�RSWLPDO�FHQWHU�GULOOLQJ�DQG�
GRHV�QRW�OHDYH�EXUV�LQ�WKURXJK�KROHV�
$V�WKH�ELW�DQG�FXWWLQJ�HGJHV�DUH�GHOLFDWH��WKLV�ELW�VKRXOG�EH�
XVHG�IDU�GULOOLQJ�WKLQ�VKHHW�PHWDO�
=HQWULVFKHV�%RKUHQ��1LHGULJH�*UDWELOGXQJ��*HHLJQHW�]XP�%RKUHQ�YRQ�

G�QQHQ�%OHFKHQ�XQG�5RKUHQ�
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7KH�XVH�RI�FRDWHG�FXWWLQJ�WRROV�UHGXFH�SURGXFWLRQ�FRVWV�
)RU�H[DPSOH

$YRLGDQFH�RI�PDFKLQH�GRZQWLPH�GXH�WR�SUHPDWXUH�WRRO�ZHDU�
+LJKHU�FXWWLQJ�FDSDELOLWLHV�WR�UHGXFH�DFWXDO�PDFKLQLQJ�WLPHV�
5HSURGXFLEOH�WRRO�OLIH�
,PSURYHPHQW�RI�FRPSRQHQW�VXUIDFH�TXDOLW\�

'XUFK�GHQ�*HEUDXFK�YRQ�EHVFKLFKWHWHQ�:HUN]HXJHQ�ZHUGHQ�3URGXNWLRQVNRVWHQ

UHGX]LHUW��]�%�

9HUPHLGXQJ�YRQ�0DVFKLQHQ�$XVIDOO]HLWHQ�ZHJHQ�IU�K]HLWLJHP��9HUVFKLHL��GHV�%RKUHUV�

+|KHUH�%RKUOHLVWXQJ��GDGXUFK�9HUPLQGHUXQJ�YRQ�$UEHLWV]HLW�

/lQJHUH�6WDQG]HLW�

9HUEHVVHUWH�2EHUIOlFKHQJ�WH�GHV�:HUNVW�FNV�

����7L1��7LWDQLXP�1LWULGH��FRDWLQJ���� 7L1��7LWDQ�1LWULG��%HVFKLFKWXQJ
7LWDQLXP�1LWULGH�JLYHV�WKH�WRRO�D�KLJKHU�SHUIRUPDQFH�LQ�FRPSDULVRQ�WR�WUDGLWLRQDO�QRQ�FRDWHG�GULOOV�
7L1�FRDWLQJ��ZLWK�JRRG�DOO�DURXQG�SURSHUWLHV��LV�UHFRPPHQGHG�IRU�WKH�JHQHUDO�DSSOLFDWLRQ��L�H���DWWDFN�E\�DEUDVLYH��
DGKHVLYH�DQG�FKHPLFDO�ZHDU�LQ�HTXDO�SURSRUWLRQV�
%HVVHUH�/HLVWXQJ�LP�9HUJOHLFK�]X�XQEHVFKLFKWHWHQ�:HUN]HXJHQ

7L1�%HVFKLFKWXQJ�ZLUG�I�U�DOOJHPHLQH�$QZHQGXQJHQ�HPSIRKOHQ�JXWHQ�

����7L&1��7LWDQLXP�&DUERQ�1LWULGH��FRDWLQJ�����7L&1�7LWDQ�NDUERQ�1LWULG��%HVFKLFKWXQJ
7L&1�FRDWLQJ�VKRXOG�EH�HPSOR\HG�ZKHQ�VHYHUH�WKHUPRG\QDPLF�VWUHVV�LV�H[SHFWHG��IRU�H[DPSOH�ZKHQ�GULOOLQJ�LQ�
KLJK�KDUGHQHG�VWHHOV�RU�LQ�PLOG�VWHHOV�ZLWK�KLJK�VSHHG�DQG�IHHG�
'LHVH�%HVFKLFKWXQJ�VROO�EHL�H[WUHPHQ� WKHUPRG\QDPLVFKHQ�%HGLQJXQJHQ�YHUZHQGHW�ZHUGHQ��]�%��EHL�%RKUHQ�YRQ�6WlKOHQ�PLW�KRKHU�
+lUWH�XQG�6WlKOH�PLW�KRKHU�*HVFKZLQGLJNHLW�XQG�9RUVFKXE�

����7L$O1��7LWDQLXP�$OXPLXP�1LWULGH��FRDWLQJ���� 7L$O1�7LWDQ�$OXPLQLXP�1LWULG��%HVFKLFKWXQJ
7KH�DGGLWLRQ�RI�$OXPLQXP�WR�WKH�7LWDQLXP�1LWULGH�SURGXFHV�DQ�LQFUHDVH�LQ�KDUGQHVV�DQG�DQ�H[FHSWLRQDO�LQFUHDVH�LQ�
UHVLVWDQFH�WR�R[LGDWLRQ�DW�KLJK�WHPSHUDWXUH�
7L$O1�FRDWLQJ�LV�DSSOLHG�WR�GULOOLQJ�ZLWK�VHYHUH�WKHUPDO�VWUHVV�RQ�FXWWLQJ�HGJHV�ZKHQ�FRQWLQXRXV�QRQ�VWHS�IHHG��GU\�
FXWWLQJ�RU�KLJK�VSHHG�FXWWLQJ�
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