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6%6�LV�D�FDWFK-DOO�WHUP�WKDW�UHIHUV�WR�D�VHULHV�RI�FRPSODLQWV�IRU�ZKLFK�WKHUH�LV�QR�REYLRXV�FDXVH�
DQG� ZKHUH� PHGLFDO� WHVWV� UHYHDO� QR� SDUWLFXODU� DEQRUPDOLWLHV�� 7KH� V\PSWRPV� GLVSOD\� ZKHQ�
LQGLYLGXDOV�DUH�LQ�WKH�EXLOGLQJ�EXW�GLVDSSHDU�ZKHQ�WKH\�OHDYH��&RPSODLQWV�PD\�LQFOXGH�LUULWDWLRQ�
RI�WKH�H\HV��QRVH�DQG�WKURDW��KHDGDFKH��VWXII\�QRVH��OHWKDUJ\��DQG�VNLQ�LUULWDWLRQ��:LWKRXW�D�TXLFN�
UHVROXWLRQ��LQFUHDVHG�DEVHQWHHLVP��UHGXFHG�ZRUN�HIILFLHQF\��DQG�GHWHULRUDWLQJ�HPSOR\HH�PRUDOH�
DUH�OLNHO\�RXWFRPHV�RI�6%6� 
 
%5,�UHIHUV�WR�D�GHILQHG�LOOQHVV�ZLWK�D�NQRZQ�FDXVDWLYH�DJHQW�UHVXOWLQJ�IURP�H[SRVXUH�WR�EXLOGLQJ�
DLU�� :KLOH� WKH� FDXVDWLYH� DJHQW� FDQ� EH� FKHPLFDO� �H�J�� IRUPDOGHK\GH��� LW� LV� RIWHQ� ELRORJLFDO��
7\SLFDO� VRXUFHV� RI� ELRORJLFDO� FRQWDPLQDQWV� DUH� KXPLGLILFDWLRQ� V\VWHPV�� FRROLQJ� WRZHUV�� GUDLQ�
SDQV� DQG� ILOWHUV�� RU�ZDWHU� GDPDJHG�PDWHULDO�� 6\PSWRPV�PD\�EH� VSHFLILF� RU�PLPLF� V\PSWRPV�
DVVRFLDWHG�ZLWK�WKH�IOX��6HULRXV�OXQJ�DQG�UHVSLUDWRU\�FRQGLWLRQV�FDQ�RFFXU� 
 
0&6�LV�D�SHUVRQ�WKDW�KDV�VHQVLWLYLW\�WR�SDUWLFXODU�DJHQWV�DW�OHYHOV�WKDW�GR�QRW�KDYH�DQ�REVHUYDEOH�
DIIHFW�RQ�WKH�JHQHUDO�SRSXODWLRQ��3HUVRQV�KDYLQJ�0&6�DSSDUHQWO\�KDYH�GLIILFXOW\�EHLQJ�LQ�PRVW�
EXLOGLQJV��%XLOGLQJ�PDQDJHUV�PD\�HQFRXQWHU�RFFXSDQWV�ZKR�KDYH�EHHQ�GLDJQRVHG�ZLWK�0&6� 
3ROOXWDQWV� WUDYHO� WKURXJK� WKH�EXLOGLQJ� IURP�DUHDV�RI�KLJK�SUHVVXUH� WR� DUHDV�RI� ORZHU�SUHVVXUH��
6RPH�RI� WKHVH�SDWKZD\V�DUH�SODQQHG�DQG�GHOLEHUDWH�� IRU�H[DPSOH�EXLOGLQJ�YHQWLODWLRQ�V\VWHPV�
�+9$&�6\VWHPV���-XVW�DV�DQ�+9$&�V\VWHP�FDQ�LQWURGXFH�D�FRQWDPLQDWH�WR�DQ�RFFXSLHG�VSDFH��
LW�FDQ�DOVR�UHPRYH�LW��7KH�IDFWRUV�PRVW�LPSRUWDQW�WR�XQGHUVWDQGLQJ�LQGRRU�SROOXWLRQ�DUH�D��LQGRRU�
VRXUFHV�RI�SROOXWLRQ��E��RXWGRRU�VRXUFHV�RI�SROOXWLRQ��F��YHQWLODWLRQ�SDUDPHWHUV��DLUIORZ�SDWWHUQV�
DQG� SUHVVXUH� UHODWLRQVKLSV�� H�� DLU� ILOWUDWLRQ� V\VWHPV�� I�� 8OWUDYLROHW� *HUPLFLGDO� ,UUDGLDWLRQ�
6\VWHPV��DQG�J��*DV�3KDVH��92&��5HPRYDO�6\VWHPV� 
 
6HFRQG�:LQG�$LU�3XULILHUV�KDYH�\HDUV�RI�H[SHULHQFH�GHVLJQLQJ�WKH�EHVW�8OWUDYLROHW�*HUPLFLGDO�
,UUDGLDWLRQ� DQG�*DV� 3KDVH� 5HPRYDO� 6\VWHPV� RQ� WKH�PDUNHW�� 6HFRQG�:LQG� V\VWHPV� RIIHU� WKH�
KLJKHVW� LQWHQVLW\� XOWUDYLROHW� LUUDGLDWLRQ��ZKLOH� DOVR� UHGXFLQJ� JDV� SKDVH� FRQWDPLQDWLRQ� WKURXJK�
WKH�LQWURGXFWLRQ�RI�3KRWR-&DWDO\WLF�2[LGDWLRQ��3&2��� 

;ϭͿ�ϱϬϯϲ�>�Θ�;ϭͿ�ϱϬϭϴ�>�ŵŽƵŶƚĞĚ�ŝŶ�ƐĞƌŝĞƐ�ŽŶ�ϱϬϬϬd�
ƚƌĂĐŬ�ĂĐƌŽƐƐ�ϱϲ͟��ƵƐƚŽŵ��ƵĐƚ��ƉƉůŝĐĂƟŽŶ 
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7KH�YRODWLOH�RUJDQLF�FRPSRXQGV�DUH�R[LGL]HG�E\�D�UHDFWLRQ�WKDW�WDNHV�SODFH�GXULQJ�WKLV�SURFHVV�
GXH�WR�WKH�IDFW�WKDW�WKH�2+�UDGLFDOV�QHHG�WR�DWWDFK�WKHPVHOYHV�WR�VRPHWKLQJ��DQG�WKH�FRQWDPLQDWH�
LV� DEVRUEHG� DW� WKH� FDWDO\VW� VXUIDFH�� 3&2� ZLOO� DOVR� GHFRPSRVHV� PDQ\� RI� WKH� � DEVRUEHG�
ELRDHURVROV� 

7KH�XOWUDYLROHW� �89��FRPSRQHQW�RI�VXQOLJKW� LV� WKH�PDLQ�
UHDVRQ�PLFUREHV�GLH�LQ�RXWGRRU�DLU��7KH�XVH�RI�XOWUDYLROHW�
JHUPLFLGDO�OLJKW�IRU�VWHULOL]DWLRQ�RI�PLFUR-RUJDQLVPV�KDV�
EHHQ� VWXGLHG� VLQFH� WKH� ����¶V��0LFUREHV� DUH� YXOQHUDEOH�
WR�WKH�HIIHFWV�RI�OLJKW�DW�WKH�ZDYHOHQJWKV�DW�RU�QHDU�������
QP�� $W� WKDW� ZDYHOHQJWK� XOWUDYLROHW� OLJKW� KDV� WKH� ULJKW�
DPRXQW�RI�HQHUJ\�WR�EUHDN�ERQGV�RU�JHQHWLFDOO\�GDPDJH�
PLFURRUJDQLVPV�� � 8OWUDYLROHW� V\VWHPV� KDYH� PXFK� PRUH�
FRQFHQWUDWHG� OHYHOV�RI�XOWUDYLROHW�HQHUJ\� WKDQ�DUH� IRXQG�
LQ�VXQOLJKW� 

3URSHUO\�GHVLJQHG�89�V\VWHP� LQVWDOODWLRQV�KDYH�SURYHQ�
KLJKO\�HIIHFWLYH�LQ�KRVSLWDOV��VFKRROV��HWF� 
6HFRQG�:LQG�XOWUDYLROHW�JHUPLFLGDO�ODPSV�DUH�������QP�
RI� OLJKW�� RSWLPDO� IRU� DLU� DQG� VXUIDFH� GLVLQIHFWLRQ�� $OO�
PLFURRUJDQLVPV�DUH�VXVFHSWLEOH�WR�XOWUDYLROHW�JHUPLFLGDO�
OLJKW�DW�GLIIHUHQW�UDWH�FRQVWDQWV�� 
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6HFRQG�:LQG�FRPPHUFLDO�DLU�SXULILHUV�KDYH�WKH�RQO\�FRPPHUFLDOO\�DYDLODEOH��V\VWHPV�WKDW�
LQFRUSRUDWHV�XOWUDYLROHW�JHUPLFLGDO�OLJKW�DQG�3KRWR-FDWDO\WLF�R[LGDWLRQ��3&2�� 

³3KRWRFDWDO\VWV� IRU� WKH� GHVWUXFWLRQ� RI� LQGRRU� DLU� SROOXWDQWV��
LQFOXGLQJ� 92&¶V� DQG� JDVHRXV� LQRUJDQLF� SROOXWDQWV� VXFK� DV�
QLWURXV� R[LGHV�� FDUERQ� PRQR[LGH�� DQG� K\GURJHQ� F\DQLGH���
�+HOOHU��������³5HSRUWV�RI� WHVWV�VKRZ�WKH� WHFKQRORJ\�FDSDEOH�
RI� UDSLGO\� GHVWUR\LQJ� WR[LF� FRPSRQHQWV� RI� WREDFFR� VPRNH�
VXFK�DV�IRUPDOGHK\GH��DFUROHLQ�DQG�EHQ]HQH�´ 
IURP�WKH�$PHULFDQ�/XQJ�$VVRFLDWLRQ�-DQXDU\����������� 
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7KH�6HFRQG�:LQG������VHULHV�LV�WKH�SHUIHFW�FKRLFH�IRU�VPDOO�DQG�ODUJH�FRPPHUFLDO�DSSOLFDWLRQV�� 
 
)RU�GXFWV�WKDW�DUH�OHVV�WKDQ����LQFKHV�LQ�KHLJKW��WKH�VLQJOH�ODPS�XQLW�FDQ�EH�PRXQWHG�GLUHFWO\�LQ�
WKH�GXFW�V\VWHP�DJDLQVW�RQH�VLGH�RI�WKH�GXFW���)LJ���� 
 
,I�WKH�GXFW�LV�PRUH�WKDQ����LQFKHV�ZLGH 
PXOWLSOH�XQLWV�ZLOO�QHHG�WR�EH�OLQNHG� 
WRJHWKHU�WR�VSDQ�WKH�ZLGWK�RI�WKH�GXFW���)LJ��� 
 
 
 
 
 
 
 
 
 
 
,I�WKH�GXFW�LV�JUHDWHU�WKDQ����LQFKHV�LQ�KHLJKW��WKH�GRXEOH�ODPS�PRGHOV�VKRXOG�EH�XVHG��PRXQWHG�
RQ�D�����7�WUDFN��7UDFNV�FRPH�LQ���IRRW�OHQJWKV�DQG�FDQ�EH�FXW�WR�VL]H�IRU�VPDOOHU�GXFWV�RU�FRX�
SOHG�WRJHWKHU�IRU�ODUJHU�GXFWV��7KH������VHULHV�LV�GHVLJQHG�IRU�ERWK�VXUIDFH�DQG�DLU�GLVLQIHFWLRQ�
�)LJ��� 
 
 
 
 
 
 
 
 
 
 
7KH�HIIHFWLYH�FRYHUDJH�DUHD�IRU�PROG�DQG� IXQJXV�VXUIDFH�GLVLQIHFWLRQ�LV����VTXDUH�IHHW��
ZLWK�WKH�XQLWV�EHLQJ�LQVWDOOHG�ZLWKLQ���IHHW�RI� WKH�VXUIDFH�EHLQJ�GLVLQIHFWHG��)LJ������ 
 
 
 
7KH�6HFRQG�:LQG�����'/�VHULHV�XQLWV� 
KDYH�D�����GHJUHH�FRYHUDJH�UDGLDWLRQ�DUF���)LJ��� ��³ 
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7KH�6HFRQG�:LQG������VHULHV�LV�WKH�SHUIHFW�FKRLFH�IRU�VPDOO�DQG�ODUJH�FRPPHUFLDO�DSSOLFDWLRQV�� 
 
7KH�IROORZLQJ�DUH�WKH�GLPHQVLRQV�,1�,1&+(6�RI�WKH�YDULRXV�XQLWV�� 
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6LQFH� WKH� ILUVW� XOWUDYLROHW� LUUDGLDWLRQ�
V\VWHP��ZDV�XVHG�VXFFHVVIXOO\�LQ�������
XOWUDYLROHW�LUUDGLDWLRQ�KDV�KDG�D����\HDU�
SHUIRUPDQFH� KLVWRU\�� 6HFRQG� :LQG�
XVHV� WKH� XOWUDYLROHW� ZDYHOHQJWK� DW�
�����QP��XOWUDYLROHW�UDGLDWLRQ�OHWKDO� WR�
PLFURRUJDQLVPV�� 6HFRQG� :LQG� � DLU�
SXULILHUV�FDQ�UHGXFH�PROG��EDFWHULDO��RU�
YLUDO�DLUERUQH�PLFUREHV�LQ�DOO�DUHDV�RI�D�
+HDWLQJ� 9HQWLODWLRQ� DQG� $LU�
&RQGLWLRQLQJ�V\VWHP��+9$&���� 

7KH� 6HFRQG� :LQG� 1(0$� HQFORVXUH�
FDQ� KDQGOH� DQ\� +9$&� HQYLURQPHQW��
6HFRQG� :LQG� 1(0$� HQFORVXUHV� XVH�
XOWUDYLROHW�JHUPLFLGDO� OLJKW� WR�GLVLQIHFW�
PROG�� EDFWHULD�� DQG� LQIHFWLRXV� GLVHDVH�
LQ�WKH�DLU�VWUHDP��6HFRQG�:LQG�1(0$��
HQFORVXUH�DLU�SXULILHUV�DUH�GHVLJQHG�IRU�
VXUIDFH�DQG�DLU�GLVLQIHFWLRQ� 

�)HDWXUHV�DQG�%HQHILWV� 
· 8VH�IRU�,QGRRU�2XWGRRU�DSSOLFDWLRQV 
· 1(0$���KRXVLQJ 
· ,QWHUWHN��(7/��/LVWHG 
· 6DIHW\�,QWHUORFN�� 
· $YDLODEOH�IRU�DOO�FRPPHUFLDO�DSSOLFDWLRQV 
· 'LVLQIHFWV�PROG�JURZWK�RQ�FRROLQJ�FRLOV 
· ,QH[SHQVLYH�WR�RSHUDWH 
· 6XUIDFH�DQG�$LU�,QGRRU�$LU�4XDOLW\�&RQWURO 
· 3URYHQ� HIIHFWLYHQHVV� WKURXJK� LQGHSHQGHQW� WHVW�

GDWD 
· +LJK�LQWHQVLW\�8OWUDYLROHW�/DPSV 
· ��\HDU�V\VWHP�ZDUUDQW\ 
· ��\HDU�ODPS�ZDUUDQW\� 
· 2YHU������KRXUV�ODPS�H[SHFWDQF\ 
· (OHFWURQLF� VWDUW� SRZHU� VXSSO\� UDQJHV� IURP�

��������9$& 
· &ODVV�,,�PHGLFDO�GHYLFH��.������� 
· 5HJLVWHUHG�ZLWK�WKH�(3$������� 
· 3KRWR-FDWDO\WLF� R[LGDWLRQ� XQLW� DYDLODEOH� WR����

UHGXFH�9RODWLOH�2UJDQLF�&RPSRXQGV��92&¶V�� 
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7KH� 6HFRQG� :LQG� &RPPHUFLDO� 6HULHV� LV� WKH� SHUIHFW� FKRLFH� IRU� VPDOO� RU� ODUJH� FRPPHUFLDO�
,QGXVWULDO�DSSOLFDWLRQV� ��6HFRQG�:LQG�XVHV�*HUPLFLGDO�8OWUDYLROHW� OLJKW�DQG�D�3DWHQWHG�3KRWR-
&DWDO\WLF�SURFHVV��WR�GLVLQIHFW�PROG��EDFWHULD��LQIHFWLRXV�GLVHDVH��DQG�GHFUHDVH�YRODWLOH�RUJDQLF�
FRPSRXQGV� LQ� WKH�DLU�VWUHDP��6HFRQG�:LQG�&RPPHUFLDO�DLU�SXULILHUV�DUH�GHVLJQHG�IRU�VXUIDFH�
DQG�DLU�GLVLQIHFWLRQ� 
 
�)HDWXUHV�DQG�%HQHILWV� 
· $YDLODEOH�IRU�DOO�FRPPHUFLDO�DSSOLFDWLRQV 
· 'LVLQIHFWV�PROG�JURZWK�RQ�FRROLQJ�FRLOV 
· 6XUIDFH�DQG�$LU�,QGRRU�$LU�4XDOLW\�&RQWURO 
· 3URYHQ�HIIHFWLYHQHVV�WKURXJK�LQGHSHQGHQW�WHVW�GDWD 
· +LJK�LQWHQVLW\�8OWUDYLROHW�/DPSV 
· 3DWHQWHG�3KRWR-&DWDO\WLF�2[LGDWLRQ�SURFHVV�WR�UHGXFH�92&�OHYHOV 
· ����6WDLQOHVV�VWHHO�FRQVWUXFWLRQ 
· 7L2��SKRWR-FDWDO\WLF�VXUIDFH�DUHD 
 

ϱϬϭϴ^> 
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6HFRQG�:LQG�&RPPHUFLDO�XQLWV�DUH�PRXQWHG�
HQG� WR� HQG� RU� LQ� FKDQQHOV� WR� DFFRPPRGDWH�
PRVW� +9$&� V\VWHPV�� 7KH� XQLWV� LQVWDOO�
DQ\ZKHUH� LQ� WKH� V\VWHP� WR� GLVLQIHFW� PROGV��
EDFWHULD� RU� UHGXFH� 92&� FRQWDPLQDWLRQ�� 7KH�
KRXVLQJ�LV�����VWDLQOHVV�VWHHO�DQG�FRPHV�LQ���
VL]HV� ��´����´��DQG���´���7KH�����VWDLQOHVV� LV�
������ &�� ���� &U�� ���0Q�� ��� 1L�� ��� 6L��
������� 3�� ������ 6�� EDODQFH� VWDLQOHVV� VWHHO��
6HFRQG�:LQG�XQLWV�FDQ�EH�ZLUHG�LQ�SDUDOOHO�E\�
XVLQJ� WKH� FKDQQHO� DQG� ���´� HOHFWULFDO� NQRFN�
RXWV�RQ�HDFK�HQG��$OO� XQLWV�DUH�PDQXIDFWXUHU�
DVVHPEOHG�DQG�WHVWHG� 
 
7KH� SRZHU� VRXUFH� LV� D� HOHFWURQLF�� &ODVV� 3��
6RXQG� UDWHG�$��7\SH�+/��12�3&%¶V�� W\SH���
RXWGRRU�EDOODVW�PHHWLQJ�(0,�UHTXLUHPHQWV�RI�
&)5� 7LWOH� ��� 3DUW� ��� FRQVXPHU�� 7KH�
RSHUDWLQJ� UDQJH� LV� IURP� ���� 9$&� WR� ����
9$&�DQG�WKH�FXUUHQW�LV����PD#���YDF��7KH�
EDOODVW� LV� GHVLJQHG� WR� RSHUDWH� DW� DQ\� DLUIORZ�
DQG�UHODWLYH�KXPLGLW\� 
 
6HFRQG� :LQG� ODPSV� RSHUDWH� DW� ������ QP��
LGHDO�IRU�DLU�GLVLQIHFWLRQ��JRRG�IRU�XVH�DW�DQ\�
YHORFLWLHV�� WHPSHUDWXUHV� UDQJLQJ� IURP� ��� -�
����)��(YHU\�ODPS�KDV�DQ�H[WHQGHG�ODPS�OLIH�
FRDWLQJ�ZKLFK�KHOSV�PDLQWDLQ� LQWHQVLW\� OHYHOV�
DW� ���� HYHQ� DIWHU� D� \HDU� RI� RSHUDWLRQ��7KH\�
DUH� D� +LJK� 2XWSXW� �+2��� 7�� ���PP��
GLDPHWHU��ODPS�\LHOGLQJ�����PRUH�RXWSXW�WKDQ�
VWDQGDUG� ODPSV� RI� WKH� VDPH� OHQJWK�� %DVH� RI�
WKH� W\SH� ³/´� TXDUW]� JODVV� LV� FHUDPLF�� ZLWK�
WULSOH-FRLOHG� HOHFWURGHV� PDGH� RI�
PRO\EGHQGXP� OHDG� LQ� D� FODPSHG� ILODPHQW�
GHVLJQ�� /DPS� FRQQHFWRUV� DUH� �-SLQ� VLQJOH�
HQGHG�FLUFOLQJ�VRFNHWV��/DPS�OLIH�VKDOO�QRW�EH�
OHVV�WKDQ������KRXUV� 
6XEPLWWHG�GHYLFH�VKDOO�EH�WHVWHG�XQGHU�W\SLFDO�
+9$&�FRQGLWLRQV�DQG�LQ�DFFRUGDQFH�ZLWK�WKH�
JHQHUDO� SURYLVLRQV� RI� ,(6� /LJKWLQJ�
+DQGERRN�� ����� DSSOLFDWLRQV� 9ROXPH�� 7RWDO�
RXWSXW� SHU� RQH� LQFK� DUF� OHQJWK� VKDOO� EH� QRW�
OHVV�WKDQ���X:�FP��DW���PHWHU�LQ�DLU�RI����)�
DQG�����ISP 
 
7KH� WLWDQLXP� VWULSV� DWWDFKHG� WR� WKH� XQLWV� DUH�
WKH� FDWDO\VW� IRU� WKH� SURGXFWLRQ� RI� K\GUR[\O�
UDGLFDOV� LQ� WKH� 3KRWRFDWDO\WLF� SURFHVV�� 7KH\�
DUH� PDGH� RI� 7LWDQLXP� JUDGH� ��� ������ &��
�������1��������)H��������2�� DQG�EDODQFH�
7LWDQLXP�� ,W� KDV� D� GHQVLW\� RI� ���� J�FP� FXEH��
VSHFLILF� KHDW� RI� ���� -�NJ� .�� HOHFWULFDO�
UHVLVWLYLW\� ��� PLFUR� RKPV� FP�� WKHUPDO�
H[SDQVLRQ� ���-�.�� ���� ���-���&��� WHQVLOH�
VWUHQJWK� ���� 1�PP� VT�� DQG� HORQJDWLRQ� $��
PLQ������ 

'LPHQVLRQV� 
�´��� ����6/��-������³/�[��³:�[���³+ 
 ����'/�-������´/�[���´:�[����´+ 
��´� ����6/��-���³/�[��³:�[��³+ 
 ����'/�-���´/�[��´:�[����´+ 
��´� ����6/��-�����³/�[��³:�[��³+ 
 ����'/�-�����´/�[��´:�[����´+ 
 
:HLJKW 
�´� ����6/�-����OEV� 
 ����'/�-���OEV� 
��´ ����6/��-���OEV� 
 ����'/�-���OEV� 
��´ ����6/��-���OEV� 
 ����'/�-���OEV�� 
7UDFN ����7���-���OEV� 
 
3RZHU�(OHFWURQLF�%DOODVW� 
����9$&�-�����9$& 
/DPSV 
 ��  ��´ ����� ��´  �´ 
%DVH�)DFH�LQ��-�  �����  ����  ��� 
/HQJWK�PP�-�  ������  ����� ������������������ 
$UF�/HQJWK�LQ�-  ����  ����  ��� 
PP�-   ���  ���  ��� 
&XUUHQW��P$-�  ����  ���  ��� 
:DWWDJH��:-�  ���  ��  �� 
89�2XWSXW�#�0���     �����������
�LQ�X:�FP���  ���  ���  ��� 
/DPS�OLIH��KRXUV�� ����  ����  ����� 
 
859�5DWLQJ 
'RQH�DW�����ISP���´�LQVWDOODWLRQ�WUDFNV��ZLWK�7%�%DFLOOL�UDWH�FRQVWDQW�
ZLWK�����UHGXFWLRQ�� 
%DVHG�RQ�VFDOH�OLNH�0(59�UDWLQJ�/RZ-�+LJK���-���� 
 
��´   ��´   �´ 
��   ��   �� 
����7- ��´�6WDLQOHVV�6WHHO�PRXQWLQJ�WUDFN 
����&-�7UDFN�&RXSOLQJ 
����+-�7UDFN�(QG�+ROGHUV 
:DUUDQW\ �-<HDUV�)L[WXUH �-<HDU�/DPSV� 
 
 
 
 
 
 
 

*HQHUDO�)LOWHUV�,QF��  �����������&*)�3URGXFWV�/WG�� 
������*UDQG�5LYHU�$YH  ���������������0LGZHVW�5RDG  
1RYL��0,������   �����������7RURQWR��21�0�3�$� 
3KRQH���-���-���-����  �����������3KRQH���-���-���-���� 
FXVWRPHUVHUYLFH#JHQHUDOILOWHUV�FRP�������VDOHV#FJISURGXFWV�FRP 
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7KH�6HFRQG�:LQG��1(0$�VHULHV�LV�WKH�SHUIHFW�FKRLFH�IRU�VPDOO�DQG�ODUJH�FRPPHUFLDO�DSSOLFD�
WLRQV�� 
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WR�VSDQ�WKH�ZLGWK�RI�WKH�XQLW���)LJ��� 
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$''5(66�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
3+21(�180%(5�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
)$;�3+21(�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
(0$,/�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

&RQWDPLQDWLRQ�WKDW�ZH�DUH�WU\LQJ�WR�DGGUHVV�� 

$YHUDJH�QXPEHU�RI�SHRSOH�LQ�DUHD�DQ\�JLYHQ�GD\�� 

$Q\�H[LVWLQJ�ILOWUDWLRQ��ZKDW�LV�LW��0(59�UDWLQJ�RU�DYHUDJH�SHUFHQWDJH�� 

+RZ�PXFK�RXWVLGH�DLU�LV�EHLQJ�LQWURGXFHG�� 

+DV�WKHUH�EHHQ�DQ\�DLU�VDPSOLQJ�GRQH�DQG�LI�VR�LV�WKH�WHVW�GDWD�DYDLODEOH�� 

0DQXIDFWXUHU��W\SH�DQG�WKH�PRGHO�QXPEHUV�RI�WKH�HTXLSPHQW�WKH�XQLWV�ZLOO�EH�LQVWDOOHG� 

,V�WKHUH�D�SURSHUO\�GHVLJQHG�UHWXUQ�DLU�V\VWHP�IRU�WKH�DSSOLFDWLRQ��� 

+DV�WKH�VRXUFH�RI�WKH�FRQWDPLQDWLRQ�EHHQ�UHPRYHG�RU�FDQ¶W�LW�EH�GHWHUPLQHG� 

5HWXUQ�GXFW�GLPHQVLRQ�ZLGWK�DQG�KHLJKW�� 

&RLO�VXUIDFH�DUHD�LQ�VTXDUH�IHHW� 

9HORFLW\�RI�DLU�VWUHDP���FIP�RU�ISP�� 

:KDW�LV�WKH�YROWDJH�DYDLODEOH�DW�WKH�$+8� 

:KDW�LV�WKH�WLPH�IUDPH�IRU�LQVWDOODWLRQ�� 

$UH�WKHUH�FRPSHWLWLYH�ELGV�DQG�LI�VR�ZKDW�DUH�WKH�RWKHU�PDQXIDFWXUHUV�LQYROYHG��MXVW�WKH�
QDPH�RI�WKH�FRPSHWLWRU�LV�QHHGHG���$�FRPSDUDWLYH�FKDUW�FDQ�EH�PDGH�VKRZLQJ�WKH�
GLIIHUHQFHV�RI�DOO�WKH�PDQXIDFWXUHUV�XQLWV�LQYROYHG� 

2WKHUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
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