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&DWDORJXH� DQG� 3ULFH� / LVW� 0 D\ � � � � � �

� ( 	 2 ( � �
�

&RQWDFW�' HWDLOV�RQ�EDFN�SDJH�
�

( QYLURQPHQWDOO\ � I ULHQGO\ �
�
2 YHU� WKH� SDVW� HLJKWHHQ� \ HDUV� &DVZHOO� KDYH� GHYHORSHG� D� UHDOO\ � JRRG� V\ VWHP� RI � SODWLQJ� I RU� WKH� VPDOOHU�
ZRUNVKRS�� � 7KH\ � KDYH� EHFRPH� D� OHDGHU� LQ� WKLV� I LHOG� EHFDXVH� WKH� NLWV� DUH� RI � D� SUDFWLFDO� VL] H� WR� SODWH�
VPDOO�SDUWV�RQ�YHKLFOHV�� �7KH\ �FRPH�FRPSOHWH��DQG�KDYH�D�VXSHUE�RSHUDWLQJ�PDQXDO�WKDW�WDNHV�\ RX�I URP�
VWDUW� WR� I LQLVK�� � 7KH\ � KDYH� DYRLGHG� 
FKHPLVWU\ � MDUJRQ
 � OLNH� WKH� SODJXH�� DQG� WKH� NLWV� FRPH� ZLWK� WKH�
LQJUHGLHQWV�SUH� ZHLJKHG��DOO� \ RX�KDYH�WR�GR�LV�DGG�GLVWLOOHG�ZDWHU�� � : KHUH�UHTXLUHG�WKH\ �DOO�ZRUN�XVLQJ�
� �RU� � � � YROW�EDWWHULHV�RU�UHFWLI LHUV� 	 �DVVHPEOH�HDVLO\ �XVLQJ�D� I HZ�LWHPV�XVXDOO\ � I RXQG�LQ�DQ\ �ZRUNVKRS�
RU�WKH�KDUGZDUH�VWRUH��
�
. LWV� DUH� VROG� WR� WKH� KREE\ LVW�� FDU� 	 � PRWRUF\ FOH� UHVWRUHU�� DQWLTXH� JUDPRSKRQH� 	 � WHOHSKRQH� UHVWRUHU��
SURWRW\ SH� ZRUNVKRSV�� VFKRROV�� JXQ� UHSDLU� VKRSV� DQG� PRGHO� WR\ � FROOHFWRUV� UHVWRUHUV� DQG� VPDOO�
FRPPHUFLDO� HQWHUSULVHV�� � 7KHVH� NLWV� UDQJH� I URP� D� %UXVK� 3ODWLQJ� NLW� WKDW� LV� LGHDO� I RU� VPDOO� WRROV� RU�
MHZHOOHU\ �� WR� D� 7ULSOH� &KURPH� NLW� I RU� SODWLQJ� FDU� 	 � ELNH� SDUWV�� WR� D� : RUNVKRS� NLW� I RU� WKH� VHULRXV�
UHVWRUHU��RU�I RU�VWDUWLQJ�D�VPDOO�SODWLQJ�EXVLQHVV���: H�FDQ�HYHQ�FXVWRPLVH�D�NLW�I RU�\ RX��MXVW�OHW�XV�NQRZ�
ZKDW�\ RX�DUH�WU\ LQJ�WR�GR��
�
<RX�ZLOO�EH�DEOH�WR�SODWH�DV�ZHOO�DV��LI �QRW�EHWWHU�WKDQ��D�FRPPHUFLDO�SODWHU�EHFDXVH�ZH�EDVLFDOO\ �XVH�WKH�
VDPH� SURFHGXUHV� DQG� FKHPLFDOV� �H[ FHSW� F\ DQLGH� �� � 2 XU� FXVWRPHUV� DUH� XVXDOO\ � ZLOOLQJ� WR� WDNH� D� OLWWOH�
PRUH�WLPH�RQ�WKH�SUHSDUDWLRQ��OLNH�FDUHI XO�EXI I LQJ�WR�DYRLG�UHPRYLQJ�GHWDLO��DQG�LQVSHFWLRQ�RI �WKH�SDUW�
WR�HQVXUH�DOO�FRUURVLRQ�LV�UHPRYHG��VR�WKH\ �HQG�XS�ZLWK�D�EHWWHU�MRE���7KHUH�LV�DOVR�D�GLVWLQFW�DGYDQWDJH�
LQ�SODWLQJ�RQH�RU�WZR�LWHPV�LQ�D�VPDOO�WDQN���<RX�JHW�EHWWHU��PRUH�HYHQ�FRYHUDJH�DQG�WKH�SDUWV�GRQ
W�JHW�
ORVW� RU� GLVVROYHG�� , PDJLQH� WKDW� SUHFLRXV� SLHFH� LQ� D� � � � � JDO� WDQN� VZLUOLQJ� DURXQG� ZLWK� WKRXVDQGV� RI �
RWKHUV�� � �ZLOO�\ RX�HYHU�VHH�LW�DJDLQ" �
�
7KH�DFWXDO�FRVW�RI �GRLQJ�\ RXU�RZQ�SODWLQJ�LV�PLQXVFXOH�FRPSDUHG�WR�FRPPHUFLDO�SODWHU
V�FRVWV�DQG�PRVW�
FXVWRPHUV� WHOO� XV� WKH\ � JHW� WKHLU� LQYHVWPHQW� EDFN� DI WHU� SODWLQJ� RQO\ � � � RU� � � LWHPV�� � 0 RVW� RI � RXU�
FKHPLFDOV�DUH�QRW�UHJXODWHG�RU�FODVVHG�DV�� KD] DUGRXV� �DQG�PRVW�RI �WKHP�ODVW�I RU�\ HDUV��VR�\ RX�' 2 �1 2 7 �
KDYH� D� GLVSRVDO� SUREOHP�� � , I � \ RX� GHFLGH� WR� VWRS� SODWLQJ�� PRVW� FRXQFLO� ZDVWH� VWDWLRQV� ZLOO� WDNH� WKHVH�
PLQLPDO�DPRXQWV�I UHH�RI �FKDUJH��
�
, I �\ RX�DUH�RQ�WKH�QHW��PDNH�VXUH�WR�ZDWFK�RXU�8 . �ZHE�VLWH�DW�KWWS�� � ZZZ�FDVZHOOHXURSH�FR�XN��DQG�8 6 $ �
ZHEVLWH�DW�KWWS�� � ZZZ�FDVZHOOSODWLQJ�FRP����

�
3OHDVH�UHIHU�WR�HQFORVHG�3ULFH�/ LVW��1 RWH�WKDW�3RVW�DQG�3DFNLQJ�LV�H[ WUD�RQ�DOO�RUGHUV�DQG�8 . �9 $ 7�# �� � �� � �PXVW�EH�

DSSOLHG�WR�WKH�WRWDO���3OHDVH�FDOO�IRU�FRVWV�LI�\ RX�VHQG�DQ�RUGHU�E\ �SRVW��
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6 RPH� ) UHTXHQWO\ � $ VNHG� 4 XHVWLRQV� $ ERXW� 2 XU� 3URGXFWV� DQG� 7 KHLU� 8 VHV�
�
�3OHDVH� QRWH� WKDW� ZH� DUH� XQDEOH� WR� VHOO� DQ\ � &\ DQLGH� SURGXFWV� LQ� WKH� 8 . � DQG� ( XURSH� � � 7KH� TXHVWLRQV� RQ� WKHVH�
SURGXFWV� UHI HU� WR� WKH� 8 6$ � DQG� RWKHU� SDUWV� RI � WKH� ZRUOG� � �
�
, � 7KLQN� , � : DQW� 7R� %X\ � $ � . LW� � %XW� , 
 P� QRU� VXUH� ZKHWKHU� , 
 OO� %H� $ EOH� 7R� ) LJXUH� 2 XW� + RZ� 7R� 8 VH� , W" � � �
8 QGHUVWDQGDEOH�� : H� VXJJHVW� D� VPDOO� LQYHVWPHQW� RI � …� � �� � � LQ� RXU� &RPSOHWH� 3ODWLQJ� 0 DQXDO�� 5HDGLQJ� WKURXJK� WKLV�
ERRN�ZLOO�VKRZ�\ RX�KRZ�HDV\ �LW�LV��7KLV�VWXI I �LV�HDV\ ��: H�VROG�D�NLW�WR�D�� � � \ HDU� ROG�LQ�+ RXVWRQ��7 ; �DQG�KH
V�SODWLQJ�
HYHU\ WKLQJ�LQ�VLWH��$ OVR��LI �\ RX�JHW�VWXFN��ZH
UH�KHUH�WR�KHOS��
�
&DQ� , � 6WRUH� D� . LW� : LWKRXW� 7KH� 6ROXWLRQ� * RLQJ� %DG" �� �<HV��<RX�FDQ�SXW�WKH�NLW�DVLGH�I RU�DV�ORQJ�DV�\ RX�OLNH��- XVW�
UHPRYH� WKH� DQRGHV� DQG� VHFXUHO\ � DWWDFK� WKH� ORFNLQJ� OLG�� : H� UHFRPPHQG� WUDQVI HUULQJ� DQ\ � FKURPH� VROXWLRQ� LQWR� D�
JODVV�FRQWDLQHU��$ FLG�FDQ�YHU\ �VORZO\ �GLVVROYH�D�SODVWLF�WDQN��
�
: KDW� 6L] H� , WHPV� &DQ� , � 3ODWH" � � � : HOO�� \ RX� FDQ� WHFKQLFDOO\ � SODWH� DQ\ WKLQJ�� EXW� ZH� UHFRPPHQG� VWLFNLQJ� WR� SDUWV�
WKDW� DUH� PDQDJHDEOH�� ' RQ
W� ERWKHU� ZLWK� FDU� EXPSHUV� RU� ZKHHO� ULPV�� 7KH\ � UHTXLUH� KXJH� WDQNV�� KXJH� DPRXQWV� RI �
SRZHU��DQG�ZD\ �WRR�PXFK�WLPH��/ HDYH�LWHPV�WKDW�ODUJH�WR�WKH�SODWLQJ�VKRSV����
�
: KDW� , I � 0 \ � 3DUWV� GRQ
 W� I LW� LQ� WKH� 7DQN" �� �2 XU�PDQXDO�GHVFULEHV�VHYHUDO�ZD\ V�WR�JHW�DURXQG�WKLV��2 QH�WULFN�LV�WR�
XVH�D�SODVWLF�ZLQGRZ�ER[ ��RU�D�GRZQVSRXW�FXW�LQ�KDOI ��WR�SODWH�ORQJ��WKLQ�REMHFWV��$ QRWKHU�LV�����ZHOO��ZH�GRQ
W�ZDQW�WR�
JLYH�DZD\ �WRR�PDQ\ �VHFUHWV��
�
+ RZ� / RQJ� : LOO� 0 \ � 3ODWH� / DVW" � � � 7KDW�GHSHQGV�RQ�KRZ�ORQJ� \ RX�SODWH� \ RXU�SDUW� I RU��7KH�ORQJHU� \ RX�SODWH�LW��WKH�
ORQJHU�WKH�SODWH�ZLOO�ODVW��$ OO�RXU�SODWLQJ�NLWV�XVH�WKH�VDPH�FKHPLFDOV�DQG�SURFHVVHV�DV�WKH�SODWLQJ�VKRSV�WKDW�SODWHG�
\ RXU�SDUWV�RULJLQDOO\ ��<RX�FDQ�H[ SHFW�WKH�VDPH�RU�EHWWHU�GXUDELOLW\ �WKDQ�WKH�RULJLQDO�SODWH��
�
: KDW
 V� 7KH� + DUGHVW� 3DUW� RI � 3ODWLQJ" � � � %\ � I DU�� WKH� VXUI DFH� SUHSDUDWLRQ�� 7KH� UHDO� WULFN� WR� D� JUHDW� ORRNLQJ�
I LQLVKHG�SURGXFW�LV�JHWWLQJ�WKH�SDUW�WR�ORRN�JUHDW�EHI RUH�\ RX�SODWH�LW��, W
V�DFWXDOO\ �TXLWH�HDV\ �� � �8 VLQJ�RXU�EXI I LQJ�
ZKHHOV� DQG� FRPSRXQGV�� DQG� I ROORZLQJ� WKH� LQVWUXFWLRQV� LQ� WKH� PDQXDO�� \ RX� FDQ� JHW� WKH� SDUW� ORRNLQJ� OLNH� LW
V� EHHQ�
SODWHG��EHI RUH�\ RX�SODWH�LW��7KHQ�\ RX�NQRZ�\ RX
UH�UHDG\ �WR�SODWH��7KH�UHVW�LV�VLPSOH��
�
: KDW� , I � , � * HW� 6WXFN� RU� &DQ
 W� * HW� 6RPHWKLQJ� 7R� : RUN" � � �+ HOS�LV�MXVW�D�SKRQH�FDOO�DZD\ �� : H
YH�EHHQ�KHOSLQJ�
SHRSOH� JHW� VHW� XS�� JHW� UHVXOWV�� DQG� ZLQ� VKRZV� VLQFH� GD\ � RQH�� : H� FDQ� XVXDOO\ � GLDJQRVH� WKH�SUREOHP�WKH� I LUVW�WLPH�
\ RX�FDOO��7R�KHOS�XV�KHOS�\ RX��NHHS�GHWDLOHG�QRWHV�DV�\ RX�SODWH���) RU�H[ DPSOH�WHPSHUDWXUHV��DPSV��YROWV��WKH�VL] H�RI �
WKH� LWHPV� \ RX
UH� SODWLQJ�� ZKDW� PHWDO� LW
V� PDGH� I URP� HWF�� , W
V� ZHOO� ZRUWK� WKH� I HZ� EXFNV� I RU� D� SKRQH� FDOO� � � �
GLDJQRVLQJ�SUREOHPV�RYHU�H� PDLO��I D[ ��RU�PDLO�LV�WHGLRXV�DW�EHVW��
�
, 
 YH� $ OUHDG\ � * RW� 7DQNV� 	 � + HDWHUV� 	 � 6WXI I � � &DQ� <RX� * LYH� 0 H� $ � ' HDO" �� �6XUH��- XVW�UHDOLVH�WKDW�ZH�VHOO�RXU�NLWV�
DW�D�+ 8 * ( �GLVFRXQW�RYHU�EX\ LQJ�WKH�SDUWV�LQGLYLGXDOO\ ��<RX
OO�VDYH�VRPH�PRQH\ �LI �\ RX�GRQ
W�ZDQW�FHUWDLQ�SDUWV��EXW�
\ RX�JHW�D�EHWWHU�RYHUDOO�
GHDO
 �LI �\ RX�EX\ �D�NLW��* LYH�XV�D�FDOO�DQG�ZH
OO�ZRUN�VRPHWKLQJ�RXW��
�
: K\ � : RXOG� $ Q\ RQH� : DQW� 7R� &RSSHU� 3ODWH" � � �&RSSHU�LV�SUREDEO\ �WKH�PRVW�XVHI XO�NLW�ZH�VHOO��3ODWLQJ�VKRSV�XVH�
FRSSHU�DV�D�NLQG�RI �KLJK�EXLOG� I LOOHU��DQG�VR�GR�ZH��%HFDXVH�FRSSHU�LV�D�VRI W�PHWDO��LW�FDQ�WKHQ�EH�EXI I HG�XS�WR�D�
KLJK� VKLQH�� VPRRWK� HYHQ� I LQLVK�� 7KLV� UHPRYHV�DQ\ �VPDOO�SLWV�RU�VFUDWFKHV�RU�RWKHU�GHI HFWV�WKDW�ZRXOG�VKRZ�XS�LQ�
WKH�I LQDO�I LQLVK��&RSSHU�FDQ�DOVR�EH�VROGHUHG�XVLQJ�RXU�3OXP� / R\ �RU�6ROGHU� , W��WR�I LOO�LQ�PRUH�VHULRXV�PDUNV��
�
+ RZ� &DQ� , � 3ODWH� 2 QWR� 3ODVWLF" � � � <RX� FDQ� SODWH� RQWR� PRVW� QRQ� FRQGXFWLYH� SDUWV� E\ � XVLQJ� RQH� RI � RXU� FRQGXFWLYH�
FRDWLQJV�� 7KH� SDUW� LV� FRDWHG� ZLWK� D� FRQGXFWLYH� SDLQW�� ZKLFK� PDNHV� WKH� SDUW� FRQGXFWLYH�� <RX� FDQ� WKHQ� LPPHUVLRQ�
SODWH�WKH�SDUW�LQ�\ RXU�SODWLQJ�WDQN��
�
&DQ� , � 8 VH� <RXU� . LWV� WR� 3ODWH� $ OXPLQLXP" � � � <HV�� 8 VLQJ� RXU� QHZ� =LQFDWH� &RQFHQWUDWH� WKH� SDUWV� DUH� SUH� WUHDWHG�
DQG�FDQ�WKHP�EH�SODWHG�LQ�PRVW�RI �RXU�SODWLQJ�NLWV��
�
: K\ � LV� D� SUH� WUHDWPHQW� 5HTXLUHG" � � � %HFDXVH� DOXPLQLXP� I RUPV� DQ� R[ LGH� OD\ HU� ZKHQ� H[ SRVHG� WR� DLU�� 7KLV� OD\ HU�
SUHYHQWV�SODWLQJ�I URP�VWLFNLQJ�DQG�PXVW�EH�UHPRYHG�E\ � ] LQFDWLQJ��7KH�=LQFDWH�OHDYHV�D�WKLQ�OD\ HU�RI � ] LQF�RYHU�WKH�
DOXPLQLXP��ZKLFK�SUHYHQWV�DQRWKHU�R[ LGH�OD\ HU�I URP�I RUPLQJ�ZKHQ�UHPRYHG�I URP�WKH�VROXWLRQ��7KLV�R[ LGH�OD\ HU�DOVR�
PDNHV� NHHSLQJ� SROLVKHG� DOXPLQLXP� ORRNLQJ� JRRG�� VR� KDUG�� $ � JRRG� ZD[ � RU� SROLVK� ZLOO� SUHYHQW� WKH� R[ LGH� OD\ HU� I URP�
I RUPLQJ�I RU�D�I HZ�PRQWKV��
�
, I � &RS\ � &DG� , VQ
 W� &DGPLXP� � : KDW� , V� , W" �� �, W
V�PDJLF��1 R��LW�LV�DFWXDOO\ �D�W\ SH�RI �] LQF�SODWH��: H
YH�FKDQJHG�WKH�
FKHPLFDOV�DQG�PHVVHG�DURXQG�ZLWK�WKH�FRORXU�XQWLO�LW�ZDV�ULJKW�I RU�FRORXU��KDUGQHVV�DQG�GXUDELOLW\ ��
�
+ RZ� GR� \ RX� UHPRYH� ROG� FKURPH� SODWH" �� �%\ �XVLQJ�D�ZHDN�VROXWLRQ�RI �K\ GURFKORULF�DFLG�DQG�D�VWDLQOHVV�VWHHO�RU�OHDG�
VKHHW�� \ RX� FDQ� UHYHUVH� SODWH� WKH� FKURPH� RI I �� %HFDXVH� FKURPH� SODWH� LV� D� YHU\ � WKLQ� OD\ HU�� WKH� FKURPH� LV� VWULSSHG�
YHU\ �TXLFNO\ ��<RX�FDQ�DOVR�EXI I �WKH�FKURPH�RI I �ZLWK�DQ�DEUDVLYH�FRPSRXQG��VXFK�DV�HPHU\ ��RU�D�%ULJKWH[ �ZKHHO��
�
+ RZ� GR� \ RX� UHPRYH� QLFNHO� SODWH" �� �%\ �XVLQJ�DQ�DFLG�SLFNOH�PDGH�I URP�GLOXWHG�EDWWHU\ �DFLG�DQG�D�VWDLQOHVV�VWHHO�RU�
OHDG�VKHHW��\ RX�FDQ�UHYHUVH�SODWH�WKH�QLFNHO��7KLV�WHFKQLTXH�LV�GHVFULEHG�LQ�GHWDLO�LQ�RXU�SODWLQJ�PDQXDO��
�
' R� , � 1 HHG� 7R� 6SHQG� $ � ) RUWXQH� 2 Q� $ � 5HFWLI LHU" � � � 1 R�� <RX� FDQ� XVH� D� � � Y� RU� � Y�EDWWHU\ �DQG�FDU�RU�PRWRUELNH�
OLJKW�EXOEV�LQ�WKH�FLUFXLW�WR�FRQWURO�WKH�FXUUHQW��2 XU�PDQXDO�GHPRQVWUDWHV�KRZ�WR�GR�WKLV��DORQJ�ZLWK�D� I HZ�RWKHU�
ORZ�FRVW�SRZHU�FRQWURO�LGHDV��5HFWLI LHUV�DUH�XVHI XO�WRROV�LI �\ RX�FDQ�DI I RUG�WKHP��EXW�QRW�QHFHVVDU\ ��
�
+ RZ� $ ERXW� 6LOYHU� 3ODWLQJ" � � � 2 XU� 7KH� 6LOYHU� 6ROXWLRQ� DQG� 6LOYHU� 0 DLQWHQDQFH� 6ROXWLRQ� GR� D� JRRG� MRE� RI � VLOYHU�
SODWLQJ�VPDOO�REMHFWV�VDI HO\ ��: H�DOVR�KDYH�D�F\ DQLGH�I UHH�( OHFWUR� 6LOYHU�3ODWLQJ�6ROXWLRQ�DV�ZHOO��
�
+ RZ� $ ERXW� * ROG" � � � : H� KDYH� VHYHUDO� JROG� SODWLQJ� NLWV�� %RWK� WKHVH� NLWV� DUH� GHVLJQHG� WR� EH� XVHG� DV� EUXVK� SODWLQJ�
VHW� XSV��: H�DOVR�KDYH�D�F\ DQLGH�I UHH�JROG�SODWLQJ�VROXWLRQ��
�
�
�
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: KDW� , V� $ OXPLQLXP� $ QRGLVH" �� �, W
V�D�YHU\ �KDUG�FRDWLQJ�WKDW�LV�HOHFWURFKHPLFDOO\ �JURZQ�RXW�RI �WKH�DOXPLQLXP��, W�LV�
JUHDW� I RU� FRUURVLRQ� UHVLVWDQFH� EHFDXVH� LW� LV� VR� KDUG�� EXW� LI � LW� GRHV� EHFRPH� GXOO� DQG� QHHG� SROLVKLQJ�� I RUJHW� LW�� , W�
WDNHV� RQ� WKH� DSSHDUDQFH� RI � WKH� DOXPLQLXP� EHI RUH� LW� LV� DQRGLVHG�� L�H�� , I � WKH� DOXPLQLXP� LV� SROLVKHG� DQG� VKLQ\ �� WKH�
DQRGLVH�ZLOO�EH�VKLQ\ ��, I �LW�LV�URXJK��VDQG�FDVW��WKH�DQRGLVH�ZLOO�DSSHDU�VLPLODU��, W�FDQ�DOVR�EH�FRORXUHG�XVLQJ�D�PLOOLRQ�
GLI I HUHQW�FRPELQDWLRQV�RI �I RRG�G\ H��
�
, I � 3ROLVKLQJ� , W� , V� 6R� + DUG� � : K\ � : RXOG� $ Q\ RQH� $ QRGLVH� $ Q\ WKLQJ" � � �%HFDXVH�DOXPLQLXP�R[ LGLVHV�VR�TXLFNO\ ��LW�
UHTXLUHV� DOPRVW� FRQVWDQW� SROLVKLQJ� WR� NHHS� LW� ORRNLQJ� JUHDW�� $ QRGLVLQJ� WKH� SDUW� SUHYHQWV� WKH� R[ LGLVDWLRQ� SURFHVV��
DQG� PDLQWDLQV� WKH� I LQLVK� PXFK� ORQJHU�� , W� � DOVR� UHVLVWV� VFUDWFKLQJ�� 7KH� GRZQVLGH� LV� WKDW� RQFH� WKH� DQRGLVH� KDV�
EHFRPH�GXOO��WKH�RQO\ �WKLQJ�WR�GR�LV�WR�FKHPLFDOO\ �VWULS�LW�XVLQJ�$ QRGLVH�6WULSSHU�RU�VDQGEODVW�LW�RI I ��WKHQ�UH� DSSO\ ��
�
: KDW� , V� ( OHFWUROHVV� 3ODWLQJ" � � � ( OHFWUROHVV�SODWLQJ�UHTXLUHV�QR�SRZHU�VRXUFH��7KH�PHWDO�LV�GHSRVLWHG�RQ�WKH�SDUW�
XVLQJ�D�FRPSOH[ �FKHPLFDO�UHDFWLRQ��UDWKHU�WKDQ�EHLQJ� I RUFHG�RQWR�WKH�SDUW�E\ �D�SRZHU�VRXUFH�� ( OHFWUROHVV�SODWLQJ�
XVXDOO\ �UHTXLUHV�WKDW�WKH�VROXWLRQ�EH�KHDWHG�WR�KLJK�WHPSHUDWXUHV�� � � � H) � �I RU�WKH�UHDFWLRQ�WR�WDNH�SODFH��
�
: KDW� DUH� WKH� $ GYDQWDJHV� RYHU� 5HJXODU� ( OHFWURSODWLQJ" � � � ) LUVWO\ �� \ RX� GRQ
W� KDYH� WR� VSHQG� PRQH\ � RQ� D� SRZHU�
VRXUFH�DQG�\ RX�GRQ
W�KDYH�WR�PDNH�DQ\ �HOHFWULFDO�FDOFXODWLRQV�RU�FRQQHFWLRQV��<RX�GRQ
W�KDYH�WR�ZRUU\ �DERXW�DQRGH�
SODFHPHQW�� EHFDXVH� WKH� VROXWLRQ� ZLOO� SODWH� DQ\ ZKHUH� WKDW� LW� FRQWDFWV�� HYHQ� LQVLGH� WXEHV�� <RX� JHW� YHU\ � HYHQ�
FRYHUDJH��, W�VXUI DFH�SODWHV�LQ�SLWV�DQG�RWKHU�LUUHJXODU�DUHDV�DQG�DOVR�SODWHV�LQVLGH�RGG�VKDSHV�HDVLO\ ��
�
: KDW� DUH� WKH� ' LVDGYDQWDJHV" �� �%HFDXVH�WKH�VROXWLRQ�QHHGV�WR�EH�KHDWHG�WR�KLJK�WHPSHUDWXUHV��LW�QHHGV�WR�EH�
SODFHG�LQ�D�3\ UH[ �FRQWDLQHU�DQG�SODFHG�RQWR�D�KHDW�VRXUFH��OLNH�D�KRE�RU�JDV�ULQJ��VR�\ RX
UH�OLPLWHG�LQ�WKH�VL] H�RI �
WKH�SDUW�\ RX�FDQ�SODWH�E\ �WKH�VL] H�RI �WKH�3\ UH[ �WDQN��<RX�FDQ
W�XVH�D�PHWDO�WDQN�EHFDXVH�WKH�VROXWLRQ�ZLOO�DFWXDOO\ �
SODWH�WKH�WDQN�LWVHOI ��$ OVR��WKH�PHWDO�SODWHV�RXW�RI �WKH�VROXWLRQ��VR�LW�QHHGV�UHSODFHPHQW�PXFK�PRUH�TXLFNO\ �WKDQ�
UHJXODU�HOHFWURSODWLQJ�VROXWLRQV��
�

: KDW�2 XU�&XVWRPHUV�$ UH�6D\ LQJ��
�
� , �QHHGHG�WR�UHVWRUH�SDUWV�WKDW�KDG�EHHQ�&DGPLXP�3ODWHG�DQG�VWDUWHG�E\ �XVLQJ�D�&DG�NLW� I URP�D�8 . �VXSSOLHU�EXW�
GLG� QRW� I LQG� LW� YHU\ � I ULHQGO\ � RU� FDSDEOH� RI � SODWLQJ� WR� WKH� TXDOLW\ � , � ZDQWHG�� , � PRYHG� WR� WKH� ( DVWZRRG� NLW� WKDW� LV�
PDGH� LQ� $ PHULFD� DQG� I RXQG� WKLV� WR� EH� ZKDW� , � ZDV� ORRNLQJ� I RU�� ( DVWZRRG� FHDVHG� WR� WUDGH� DQG� , � KDG� WR� I LQG� DQ�
DOWHUQDWLYH��, �VDZ�&DVZHOO
V�DGYHUWLVHPHQW�DQG�GHFLGHG�WR�JLYH�&2 3<�&$ '

���

�D�WU\ ��7KH�UHVXOWV�DUH�YHU\ �JRRG�DQG�, �
FDQ� JHW� D� JRRG� GHSWK� RI � SODWH�� EHWWHU� WKDW� WKH� RWKHU� NLWV�� 7KH� I LQLVK� TXDOLW\ � LV� DOVR� JRRG� DQG� LV�PDLQWDLQHG�HYHQ�
WKRXJK� , � KDYH� UHSODFHG� WKH� DQRGHV� � � WLPHV� QRZ�� � � , W� ZLOO� WDNH� VRPH� FRQYLQFLQJ� WR� PRYH� PH� DZD\ � I URP� &DVZHOO�� �
%DUU\ � &RRSHU� RI � %DUU\ � &RRSHU� 0 RWRUF\ FOHV� LQ� %XUQKDP�� %XFNLQJKDPVKLUH�� ( QJODQG� � � � � � � � � � � � � � � � KDV� EHHQ�
HOHFWURSODWLQJ�I RU�WKH�SDVW�� � �\ HDUV��
�
´- XVW�D�TXLFN�QRWH�WR�OHW�\ RX�NQRZ�KRZ�WKLQJV�ZHQW��7KH�SODWLQJ�ZDV�D�FRPSOHWH�VXFFHVV��DQG�KDV�VROYHG�WKH�JDOOLQJ�
SUREOHP��0 DQ\ �WKDQNV� I RU�KHOSLQJ�WR�VRUW�WKLV�DOO�RXW� I RU�XVµ�� � �6WDLQOHVV�6WHHO�$ FWLYDWLRQ�DQG�( OHFWUROHVV�. URPH� ��
%HVW�5HJDUGV��0 LNH�: LONLQVRQ��0 DQDJLQJ�' LUHFWRU��6WHFN�' HSRVLWRUV�/ LPLWHG�8 . ��
�
: KHQ�, �UHFHLYHG�\ RXU�&RS\ �&DG�	 �=LQF�3ODWLQJ�. LW�, �UHDG�WKH�LQVWUXFWLRQV�FRPSOHWHO\ �DQG�I RXQG�WKHP�LQI RUPDWLYH��
FRPSOHWH�DQG�HDV\ �WR�XQGHUVWDQG��, Q�P\ �RSLQLRQ��, �KDYH�WXUQHG�RXW�SODWLQJ�RI �PDWHULDO�VXSHULRU�WR�ZKDW�, �KDYH�EHHQ�
DEOH�WR�REWDLQ� I URP�WKH�FRPPHUFLDO�SODWHUV�WKDW� , �KDYH�XVHG�LQ�WKH�6DQ� ) UDQFLVFR�ED\ �DUHD��6WHYH� . UDPHU��6KRZ�
&KDLUPDQ��1 RUWKHUQ�&DOLI RUQLD�1 DWLRQDO�&RUYHWWH�5HVWRUHU
V�6RFLHW\ ��
�
, W
V�D�I DFW�WKDW�WKH�I LUVW�I HZ�SLHFHV�SD\ � I RU�WKH�NLW«WKH�UHVW�LV�JUDY\ ��: KHQ�, �JHW�RQH�RI �P\ �I LQLVKHG�FDUV�RXW�LQ�
WKH�VSULQJ�DQG�WR�VKRZV�, �ZLOO�EH�SUHDFKLQJ�I RU�\ RX��+ HQU\ �: RURQNR��4 XHEHF��&DQDGD�
�
, �FRQJUDWXODWH�\ RX�RQ�\ RXU�PDQXDO��, W�LV�YHU\ �ZHOO�GRQH�DQG�HDV\ �WR�I ROORZ�DQG�KDV�YHU\ �JRRG�LGHDV�� �0 U�0 HGOLFRWW��
3RZ\ V��: DOHV�
�
, �ERXJKW�RQH�RI � \ RXU��SOXJ�DQG�SODWH��NLWV�ODWHO\ �DQG�, �ZDQWHG�WR�WHOO�\ RX�KRZ�SOHDVHG�, 
YH�EHHQ�ZLWK�LW��6R�I DU�LWV�
MXVW�GRQH�D�JUHDW�MRE�DQG� , �FRXOGQ
W�EH�PRUH�VDWLVI LHG��7+ $ 1 . 6 �DJDLQ� I RU�VHOOLQJ�D�UHDOO\ �JUHDW�SURGXFW���� � �� : LOO�
0 RRUH��YLD�H� PDLO��
�
7KH� %DUEHU� 0 XVHXP� LQ� $ PHULFD� XVHV� &DVZHOO� 3ODWLQJ� NLWV� DQG� WHFKQLTXHV� LQ� WKH� SURFHVV� RI � UHVWRULQJ� WKHLU�
FROOHFWLRQ�RI �ELNHV��
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�
: H� KDYH� SXUFKDVHG� HOHFWURSODWLQJ� � V\ VWHPV� � LQ� WKH� SDVW� DQG� ZHUH� JUHHWHG� ZLWK� YDULRXV� OHYHOV� RI � UHVXOWV��� : H�
UHFHQWO\ ��VSULQJ�RI � � � � �SXUFKDVHG�D�FRPSOHWH�V\ VWHP�I URP�\ RX�DQG�, �ZDQW�WR�VD\ �WKDW�ZH�DUH�DEVROXWHO\ �GHOLJKWHG�
ZLWK�RXU�UHVXOWV���: H�I LQDOO\ �KDYH�D�V\ VWHP�WKDW�SURGXFHV�UHVXOWV�WKDW�ZH�H[ SHFW��7KDQNV�DJDLQ�I RU�D�JUHDW�SURGXFW�
WKDW�UHDOO\ �GHOLYHUV��� �5RQ�1 XOSK��$ YLDWLRQ�0 DLQWHQDQFH�7HFKQRORJ\ �7HDFKHU��<DNLPD��: DVKLQJWRQ��
�
, �WKRXJKW�, �ZRXOG�OHW�\ RX�NQRZ�, �KDYH�MXVW�VWDUWHG�WR�XVH�\ RX
UH�( / ( &752 / ( 66 �. 52 0 ( �. , 7 �� �� �/ LWUH��6R�I DU�WKH�
UHVXOWV�DUH�H[ FHOOHQW��LW�LV�DV�HDV\ �WR�XVH�DV�\ RX�H[ SODLQHG��WKDQN�\ RX�I RU�DQ�H[ FHOOHQW�SURGXFW��
5REHUW��* DUGLQHU����3RQW\ EHUHP��&DUPV��: DOHV���� ( � PDLO� �
�
� , �KDYH�DQRWKHU�RUGHU�I RU�\ RX���, 
YH�WHVWHG�WKH�( OHFWUROHVV�QLFNHO�NLW�DQG�, �DP�YHU\ �SOHDVHG�ZLWK�LW��, 
YH�UH�
QLFNHOHG�D�VPDOO�6PLWK�	 : HVVRQ�WRS� EUHDN�UHYROYHU��DQG�WKH�OLWWOH�SLHFH�LV��RQFH�DJDLQ��OLNH�I DFWRU\ �QHZ���FDQ
W�WHOO�
WKH�GLI I HUHQFH�EHWZHHQ�D�I DFWRU\ �SODWHG�RU�D�UH� SODWHG�RQH�� �����- RKDQ�² �%HOJLXP�
�
+L���, �RUGHUHG�D�� �OLWUH�6 ' �&ROG� �2 [ �NLW�I URP�\ RX�ODVW�ZHHN��, �UHFHLYHG�RQ�7XHVGD\ �DQG�, �KDYH�WR�VD\ �WKDW�LW�LV�
I DQWDVWLF�² �DEVROXWHO\ �VXSHUE���
, �KDYH�XVHG�WKH�NLW�ZLWK�WKH�NLGV�DW�VFKRRO�DQG�LW�KDV�EHHQ�YHU\ �ZHOO�UHFHLYHG�DV�LW�LV�VR�HDV\ �WR�XVH��, �ZDV�PDNLQJ�
PHWDO�VQDLOV�ZLWK�P\ �* &6 ( �NLGV�WRGD\ �DQG�ZH�EOXHG�WKH�VQDLO�VKHOOV�XVLQJ�WKH�NLW��7KH�SDUWV�ZHUH�WKHQ�VSRW�ZHOGHG�
WRJHWKHU��7KH\ �DOO�PDGH�D�VQDLO�DQG�SURXGO\ �WRRN�WKHP�KRPH��, �KDYH�DWWDFKHG�D�SKRWR�VR�WKDW�\ RX�FDQ�VHH�ZKDW�ZH�
PDGH��

�
$ V�VRRQ�DV�ZH�JHW�D�QHZ�EXGJHW�LQ�$ SULO��, �SODQ�WR�RUGHU�WKH�� �OLWUH�NLW�I URP�\ RX��� : H�XVHG�XS�RXU�EXGJHW�ODVW�
ZHHN�� ��7KDQNV�DJDLQ�I RU�VXSSO\ LQJ�VXFK�DQ�H[ FHOOHQW�SURGXFW��<RX�KDYH�PDGH�P\ �OLI H�VR�PXFK�HDVLHU��
�
%HVW�ZLVKHV�����5LFN�6WHYHQV�� ' HVLJQ�7HFKQRORJ\ �' HSDUWPHQW�� �7ULQLW\ �6FKRRO�LQ�1 RWWLQJKDP� ��
�
�
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&RS\ �&$ ' WP� 	 � %5, * + 7 � =, 1 &� 3/ $ 7 , 1 * � . , 7 �
1 HZ�� , PSURYHG�� 	 � %LJJHU� ² � 1 HZ� ) RUPXODWLRQ�
�
1 RZ�� &RS\ � &DG� DQG� =LQF� SODWLQJ� LQ� RQH� NLW�� %\ � VLPSO\ � DGGLQJ� D� VSHFLDO�
EULJKWHQHU�WR�WKH�VROXWLRQ��WKH�QRUPDOO\ �GXOO�� I ODW��ZKLWLVK�ORRN�RI �&RS\ �
&DG� LV� WUDQVI RUPHG� LQWR� D� FRPPHUFLDO� TXDOLW\ � EULJKW� ] LQF� SODWH�� $ I WHU�
XVH��WKH�EDWK�UHYHUWV�EDFN�WR�WKH�RULJLQDO�&DGPLXP�ORRN��

$ OO�WKH�EHQHI LWV�RI �&$ ' 0 , 8 0 �	 �= , 1 &�3/ $ 7 , 1 * �ZLWKRXW�WKH�GDQJHUV���
5HSURGXFHV�WKH�( ; $ &7�ORRN�RI �&$ ' 0 , 8 0 �3ODWLQJ�� � �1 R�F\ DQLGHV��1 R�GDQJHURXV�FKHPLFDOV�� � � �1 R�I XPHV�
� �QR�GLVSRVDO�SUREOHPV����6 DFULI LFLDO��FDWKRGLF� �FRDWLQJ���- XVW�OLNH�UHDO�&DGPLXP�	 �=LQF���, GHDO�I RU�QXWV�	 �
EROWV� � �ZDVKHUV� �VPDOO� I LWWLQJV�� � , QH[ SHQVLYH� � �QR�QHHG�WR�GHDO�ZLWK�SODWLQJ�VKRSV�� � ( [ FHOOHQW�FRUURVLRQ�
UHVLVWDQFH��

7KHVH� NLWV� DUH�GHVLJQHG�WR�SURYLGH�D�SURI HVVLRQDO�=LQF� �&RS\ �&DG� I LQLVK�WR�D�YDULHW\ �RI �VXEVWUDWHV�RQ�
VPDOO� FRPSRQHQWV� VXFK� DV� ZRUNVKRS� WRROV�� EUDNH� ERRVWHUV�� EUDFNHWV�� QXWV� DQG� EROWV�� VSLQGOHV� DQG� ] LQF�
DOOR\ � FDVWLQJV� LQFOXGLQJ� FDUEXUHWWRU� FDVWLQJV�� � =LQF� SODWLQJ� LV� D� PRVW� YDOXDEOH� WRRO� ZKHQ� XVHG� LQ�
FRPEDWLQJ� FRUURVLRQ� RI � VWHHO�� 7KH� ] LQF� FRUURGHV� EHI RUH� WKH� VWHHO� GRHV�� VDFULI LFLQJ� LWVHOI � I RU� WKH�
EHQHI LW� RI � WKH� VWHHO�� $ � PHWDOOXUJLFDO� ERQG� LV� I RUPHG� EHWZHHQ� WKH� ] LQF� DQG� VWHHO� I RUPLQJ� DQ� LURQ� ULFK�
DOOR\ �ZLWK�WHQDFLRXV�ERQG�� � �7KH�NLW�FRPHV�ZLWK�DQ�$ EUDVLYH�1 \ OR[ �ZKHHO��ZKLFK�SURYLGHV�D� 
 I ODW
 � I LQLVK�
WR�WKH�PHWDO�I RU�&RS\ �&DG����

$ Q�DTXDULXP�KHDWHU�EULQJV�WKH�WHPSHUDWXUH�RI �WKH�VROXWLRQ�WR�� � �GHJ�) ��7KH�EDWWHU\ �RU�$ &�� � ' &�SRZHU�
VXSSO\ � �QRW� VXSSOLHG� ZLWK� WKLV� NLW� EXW� DYDLODEOH� DV� DQ� H[ WUD� ² � VHH� EHORZ� � LV� FRQQHFWHG� WR� WKH�
VDFULI LFLDO�DQRGH� �ZKLFK�ZLOO�SODWH�EHWZHHQ�� � � 	 � � � �VT� I W�RI �VXUI DFH�DUHD� �DQG�WR�WKH�SDUW��RU�FDWKRGH��
FRPSOHWLQJ�WKH�FLUFXLW��3DUWV�RQO\ �WDNH�D�I HZ�PLQXWHV�WR�SODWH�DQG�ZLOO�FRPH�VWUDLJKW�I URP�WKH�WDQN�ZLWK�
WKHLU�&$ ' 0 , 8 0 �RU�%5, * + 7 �= , 1 &�ORRN���

� � � OLWUH� � � � 7 KH� NLW� FRQWDLQV� �� �� � OLWUH� � � � OLWUH� � � � OLWUH� NLWV� � � 7 KH� NLWV� FRQWDLQ� �
·  � �SODWLQJ�WDQNV�	 �OLGV�
·  � �=LQF�$ QRGH�
·  � �=LQF�%ULJKWHQHU�
·  $ EUDVLYH�1 \ OR[ �ZKHHO�
·  6 ' � . OHQH�6 � � � ��QRQ�FRUURVLYH�FOHDQHU��
·  � � � Z�7DQN�+ HDWHU�
·  7KH�&RPSOHWH�3ODWLQJ�0 DQXDO��9� � �
·  &RS\ �&DG� =LQF�&U\ VWDOV�ZLWK�$ FWLYDWRU��1 HZ�

) RUPXODWLRQ��

·  � �SODWLQJ�WDQNV�	 �OLGV�
·  =LQF�$ QRGH� V�� � �I RU�� � �OLWUH�	 �� � OLWUH�DQG�� �I RU�

� � OLWUH��
·  =LQF�%ULJKWHQHU�
·  $ EUDVLYH�1 \ OR[ �ZKHHO�
·  � �[ �6 ' � . OHQH�6 � � � ��QRQ�FRUURVLYH�FOHDQHU��
·  � � � Z�7DQN�+ HDWHU�� � �[ �� � OLWUH�	 �� �[ �� � �	 �� � OLWUH��
·  7KH�&RPSOHWH�3ODWLQJ�0 DQXDO��9� � �
·  &RS\ �&DG� =LQF�&U\ VWDOV�ZLWK�$ FWLYDWRU��1 HZ�

) RUPXODWLRQ��
�
, 5, ' ( 6 &( 1 7 �<( / / 2 : ��%/ 8 ( ��2 / , 9( �' 5$ %�&+ 52 0 $ 7( �	 �%/ $ &. ( 1 ( 5�
$ I WHU� SUHSDULQJ� WKH� SDUW� WR� DFFHSW� WKH� SURFHVV�� WKH� SDUW� LV� VLPSO\ � GLSSHG� LQWR� D� VROXWLRQ� I RU� D� I HZ�
PLQXWHV�� 7KH� ] LQF� 	 � WKH� FKURPDWH� UHDFW� WR� I RUP� WKH� QHZ� FRORXUV�� 7R� LPSURYH� WKRVH� ROGHU� ] LQF� �SRW�
PHWDO��FDVWLQJV��SODWH�ZLWK�D�I UHVK�] LQF�SODWH�EHI RUH�FKURPDWLQJ��6 WHHO�SDUWV�WKDW�KDYH�EHHQ�SUHYLRXVO\ �
SODWHG� ZLWK� ] LQF� FDQ� EH� FKURPDWHG� ZLWK� QR� I XUWKHU� SUH� WUHDWPHQW�� =LQF� DOOR\ � GLH� FDVW� SDUWV� PD\ � EH�
VXUI DFH� DFWLYDWHG� E\ � LPPHUVLRQ� LQ� D� ZHDN� DFLG�� ) XOO� RSHUDWLQJ� LQVWUXFWLRQV� DUH� LQ� WKH� PDQXDO�� � 7KH�
%ODFNHQHU� SURYLGHV� D� GHHS� EODFN� I LQLVK�� VLPLODU� WR� D� %ODFN� 2 [ LGH�� EXW� ZLWK� PXFK� EHWWHU� FRUURVLRQ�
UHVLVWDQFH���, W�GRHV�KRZHYHU�DGG�WR�GLPHQVLRQDO�WKLFNQHVV��
�
3URG� &&$ ' . � � � � &RS\ � &DG� . LW� 	 � =LQF� . LW� � � � � OLWUH� � � � � � � � � � � � �
3URG� &&$ ' . � � � � � &RS\ � &DG� . LW� 	 � =LQF� . LW� � � � OLWUH� � � � � � � � � � � �
3URG� &&$ ' . � � � � � &RS\ � &DG� . LW� 	 � =LQF� . LW� � � OLWUH� � � � �
3URG� &&$ ' . � � � � � &RS\ � &DG� . LW� 	 � =LQF� . LW� � � OLWUH� � � � �
3URG� * / ' &+ . � � � � � <HOORZ� &KURPDWH� 0 DNHV� � OLWUHV� � � �
3URG� 6 ' %&&� � � � � � � � � � � %OXH� &KURPDWH� � R] � 0 DNHV� � � I O� R] � � � �
3URG� %/ $ . 3$ 6 � � %ODFNHQHU� &RQF� � 0 DNHV� � � � � � / LWUHV� � � � � �
3URG� 2 ' . � � � � � � � � � � � � � 2 OLYH� ' UDE� &KURPDWH� 0 DNHV� � * DO� 8 6 � � � � � OLWUHV� � �
. LWV� FDQ� EH� PDGH� WR� RUGHU� � � XS� WR� � � � OLWUHV� � � &DOO� I RU� D� TXRWH��
�
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5( * 8 / $ 7 ( ' � 32 : ( 5� 6 8 33/ <�
� � � YDF� WR� � � � � � � � � � YGF� # � � � � � P$ �
5HJXODWHG� YROWDJHV� RI � � � � Y� � � � � Y� � � � � Y� � � � � Y� � � � � Y� � � � � Y� � � � � � Y�
� � � � � � �

9$ 536 8 . � � � 9DULDEOH� 5HJXODWHG� 32 : ( 5� 6 8 33/ <� �1 HZ� � � �

0 LFURI LEHU� &ORWKV�
0 LOOLRQV�RI �PLFURVFRSLF�QRQ� DEUDVLYH�I LEHUV�SHU�WRZHO��1 RQ� DEUDVLYH��/ LQW� I UHH��
( [ WUHPHO\ �' XUDEOH�� �ODVWV�I RU�KXQGUHGV�RI �ZDVKLQJV���6XSHU� $ EVRUEHQW�� �KROGV�� �
WLPHV�LW·V�ZHLJKW�LQ�OLTXLG�² �XVHV�FDSLOODU\ �DFWLRQ�WR�DEVRUE��&KDPRLV�FDQ�GUDJ�
GHEULV�DORQJ�VXUI DFH�RI �SDLQW�� �0 LFURI LEHU�UHGXFHV� HOLPLQDWHV�SRWHQWLDO�E\ �
WUDSSLQJ�GLUW� GXVW� GHEULV�LQWR�WKH�GHHS�LQWR�WKH�FORWK��
�
) , %( 5&/ 2 7+ � � � � µ� [ � � � µ� &ORWK� � � � � � �
) , %( 56+ $ 0 � � � � � [ � � � � 6KDPP\ � &ORWK� � � �
) , %( 5&/ 7+ � � � � � � µ� [ � � � µ� &ORWK� � � � � � � �
) , %( 50 , 77 � � 0 LFURI LEHU� 0 LWW� �

6 ' � ´&ROG� 2 [ µ� 6 \ VWHP�� �6LPSOH�%ODFN�2 [ LGH�7UHDWPHQW�IRU�6WHHO��

$ � ´&ROGµ� %ODFN� 2 [ LGH� 6ROXWLRQ� �3DUNHUL] LQJ� � GHYHORSHG� ZLWK� WKH� + REE\ LVW� DQG� 6PDOO�
3URGXFWLRQ�6KRS�LQ�PLQG�EURXJKW�WR�\ RX�WKURXJK� \ HDUV�RI �UHVHDUFK�DQG�H[ SHULHQFH�LQ�
WKH� PHWDO� I LQLVKLQJ� LQGXVWU\ �� 6DI HO\ � SURGXFHV� D� I LUPO\ � DGKHUHQW� EODFN� R[ LGH� FRDWLQJ�
RQ� VWHHO� VXUI DFHV� DV� DQ� DOWHUQDWLYH� WR� WKH� KRW� FDXVWLF� SURFHVVHV�� 7KLV� SURFHVV� GRHV�
QRW� FRQWDLQ� F\ DQLGHV� RU� RUJDQLF� FRPSOH[ DQWV�� � 7KH� FRDWLQJ� LV� LQWHJUDO� ZLWK� WKH� VWHHO�
VXUI DFH� ZLWK� QR� GLPHQVLRQDO� FKDQJH�� � , W� LV� LGHDO� I RU� WKH� VPDOO� RU� ODUJH� YROXPH� XVHU�
DOLNH�� 3DUDPHWHUV� DUH� WKH� VDPH� I RU� WUHDWLQJ� RQH� VFUHZ� RU� RQH� KXQGUHG� WKRXVDQG�
VFUHZV�� � 6DI HO\ � DQG� HDVLO\ � SURGXFHV� D� ULFK� EODFN� R[ LGH� FRDWLQJ� RQ� DOO� W\ SHV� RI � 6WHHO�
DQG� &DVW� , URQ� H[ FHSW� 6WDLQOHVV� 6WHHO�� � + DUGHQHG� DQG� + LJK� &DUERQ� 6WHHOV� FDQ� EH�
WUHDWHG� ZLWKRXW� ORVV� RI � VWUHQJWK� RU� HPEULWWOHPHQW�� ' LOXWH� ZLWK� WDS� ZDWHU�WR�PDNH� � �
WLPHV�WKH�YROXPH�RI �WKH�FRQFHQWUDWHG�VROXWLRQ�� �7KH�� � OLWUH�6 ' �&ROG� 2 [ �NLW�ZLOO�FRYHU�
DW�RYHU� � �VTXDUH�PHWUHV�SHU�OLWUH�RI �FRQFHQWUDWH�RU� � � �VTXDUH� I HHW�� � . LW�FRQWDLQV�DOO�
QHFHVVDU\ �FKHPLFDOV�I RU�WKH�MRE�² �´. OHQH� 2 ; �� � � � µ�² �´&RQG� 2 ; µ�² �´&ROG� 2 ; µ�² �´6HDO�
2 ; � � µ�� �&DQ�EH�XVHG�RQ� ) DVWHQHUV��&DU�DQG�0 RWRUF\ FOH�&RPSRQHQWV�� * XQ�%DUUHOV�DQG�
DFFHVVRULHV�� ( QJLQHHULQJ� DQG� 0 RGHO� ( QJLQHHULQJ� 3URGXFWV�� 0 DFKLQH� 3DUWV� DQG�
5HVWRUDWLRQ�: RUN�
%HQHI LWV� � � ( QHUJ\ �HI I LFLHQW� �QR�KHDWLQJ�FRVWV�DV�DOO�WKH�SURGXFWV�FDQ�EH�XVHG�DW�URRP�WHPSHUDWXUH�� �6DI H�WR�XVH� �
6 ' �´&ROG� 2 [ µ�LV�QRW�FRUURVLYH��GRHV�QRW�I XPH�DQG�LV�HDVLO\ �GLOXWHG�ZLWK�ZDWHU����
� � SODVWLF� EXFNHWV� DUH� VXSSOLHG� ZLWK� WKH� � � OLWUH� DQG� � � � OLWUH� NLWV�� � <RX� ZLOO� QHHG� D� VXSSO\ � RI � ZDWHU� I RU� ULQVLQJ���
5HSOHQLVKPHQW� FKHPLFDOV� FDQ� EH� SXUFKDVHG� VHSDUDWHO\ � ZKHQ� UHTXLUHG�� � &RPPHUFLDO� � 6HPL� FRPPHUFLDO� NLWV� DUH�
DYDLODEOH�² �FDOO�I RU�GHWDLOV��

6 ' &' 2 ; . 7 � � � � � � � � � � � � � � � / LWUH� 6 ' � &ROG� 2 [ � . LW� � � � � � � � � � � �
� � [ � � [ � � FP� 6 ' &' 2 ; . 7 � � � � � � � � � � � � � � � � / LWUH� 6 ' � &ROG� 2 [ � . LW� � � �

6 ' &' 2 ; . 7 � � � � � � � � � � � � � � � � / LWUH� 6 ' � &ROG� 2 [ � + REE\ � . LW� �

7KH� &RPSOHWH� 3ODWLQJ� 0 DQXDO� 9HUVLRQ� � �
7KLV� LV�� ZLWKRXW� TXHVWLRQ�� WKH� EHVW� SODWLQJ� PDQXDO� I RU� KREE\ LVW� UHVWRUHUV� DQG� VPDOO� FRPPHUFLDO� SODWHU� RQ� WKH�
PDUNHW�WRGD\ ��QRZ�XSGDWHG�I RU�RXU�QHZ�NLWV��7KH�&2 0 3/ ( 7 ( �3/ $ 7 , 1 * �0 $ 1 8 $ / �LV�VXSSOLHG�ZLWK�VRPH�&$ 6 : ( / / �
3/ $ 7 , 1 * �. , 76 ��EXW�FDQ�EH�SXUFKDVHG�VHSDUDWHO\ ��3DFNHG�ZLWK�VLPSOH�WHFKQLTXHV�DQG�SURFHGXUHV��WKH�PDQXDO�WDNHV�
\ RX�VWHS�E\ �VWHS�WKURXJK�WKH�YDULRXV�RSHUDWLRQV�� �%HFDXVH�ZH�VXSSO\ �DOO�WKH�FKHPLFDOV�LQ�NLW�I RUP��\ RX�GR�QRW�KDYH�
WKH�SUREOHP�RI � I LQGLQJ�WKHP�\ RXUVHOI �LQ�VPDOO�TXDQWLWLHV�� , Q�I DFW�\ RX�QHHG�QR�FKHPLVWU\ �NQRZOHGJH�ZKDWVRHYHU��DV�
HYHU\ WKLQJ�LV�SUH� ZHLJKHG�I RU�HDFK�NLW��7KLV�DOORZV�WKH�PDQXDO�WR�FRQFHQWUDWH�RQ�SURFHGXUHV�DQG�WHFKQLTXHV�I RU�DOO�
WKH�GLI I HUHQW�NLWV��7KHUH�DUH�ORDGV�RI �GLDJUDPV�DQG�HDV\ �WR�I ROORZ�FKDUWV��DQ�LQGH[ �DQG�7DEOH�RI �&RQWHQWV��
1 LFNHO�� FRSSHU�� FKURPH� SODWH�� DQRGLVLQJ� DOXPLQLXP�� EODFN� R[ LGL] LQJ�� ] LQF� SODWH� 	 � FKURPDWLQJ�� FRS\ � FDG� SODWLQJ��
EXI I LQJ� 	 � SROLVKLQJ�� SDWFK� UHSDLULQJ� ROG� SODWH�� WURXEOHVKRRWLQJ�� UHSDLULQJ� SLWWHG� FDVWLQJV�� VXUI DFH� SUHSDUDWLRQ�
WHFKQLTXHV��EUXVK�SODWLQJ��SLFNOHV��HWF��

3URG� &30 � � � � � � � � � � � � � � � � � � &RPSOHWH� 3ODWLQJ� 0 DQXDO� � � 9HUVLRQ� � � � � �



��

3DJH�1 R��� �

&RSSHU� &RQGXFWLYH� 3DLQW� � � � � � � � � � � : HLJKW� � � � J� ² � � � XQLW� � � SDFNLQJ� �
0 DNH� QRQ� FRQGXFWLYH� LWHPV� VXFK� DV� SODVWLFV�� UHVLQV�� OHDWKHU�� FHUDPLFV�� FDUGERDUG�� I ORZHUV�� OHDYHV�� URVHV� HWF��
FRQGXFWLYH� VR� WKH\ � FDQ�EH�SODWHG�� �&RSSHU�&RQGXFWLYH�3DLQW�LV�DQ�LQH[ SHQVLYH�DOWHUQDWLYH�WR�RXU�KLJKO\ �FRQGXFWLYH�
6LOYDVSUD\ Œ�VLOYHU�FRQGXFWLYH�SDLQW���3RURXV�LWHPV�VXFK�DV�OHDWKHU��FDUGERDUG��SODQWV�HWF��VKRXOG�I LUVW�EH�GLSSHG�LQ�
RXU�6HDOHU�&RQFHQWUDWH��0 RVW�SODVWLFV�FDQ�EH�VSUD\ HG�GLUHFWO\ ��1 R�SULPHU�UHTXLUHG���
�
$ I WHU�VSUD\ LQJ�SDUWV�ZLWK�WKH�FRQGXFWLYH�SDLQW��DOORZ�WR�GU\ �DQG�GLS�LQ�&DVZHOO� ( XURSH� , PPHUVH� 7LQQLQJ� 6ROXWLRQ��
WKHQ�SODWH�ZLWK�RXU�$ FLG�&RSSHU�7DQN�3ODWLQJ�. LW���, GHDO�I RU�HOHFWURI RUPLQJ��� � � �5HTXLUHV�D�VPDOO�DLUEUXVK�RU�3UHYDO�
6SUD\ HU��VHH�EHORZ� ���� ��$ YDLODEOH�LQ�� R] �FDQV��
��
&&3� � � � � � � � � � � � � � � � � � � � � � � &RSSHU� &RQGXFWLYH� 3DLQW� � R] � � � � � PO� � WLQ�� �
�
�

6 LOYDVSUD\ �
1 2 : � � \ RX� FDQ� SODWH� DOO� SODVWLFV� DQG� QRQ� FRQGXFWLYHV·� HDVLO\ ��

6LOYDVSUD\ Œ� LV� WKH� SURGXFW� ZH·YH� EHHQ� ZDLWLQJ� I RU���
6LPSO\ � VSUD\ � RQ� 6LOYDVSUD\ Œ� � DOORZ� WR� GU\ � DQG� SODWH� �

' LUHFWO\ � DFFHSWV� %ULJKW� $ FLG� &RSSHU� � &RS\ � &KURPH� � DQG� 1 LFNHO� � �QRW� UHFRPPHQGHG� I RU� %UXVK� 3ODWLQJ� RU� ) ODVK�
&RSSHU� 7DQN� 3ODWLQJ� � �
3XUH� 6LOYHU�� + LJKO\ � &RQGXFWLYH�� QR� ¶PLVVHG� VSRWV·� RI � SODWLQJ�� � , QFUHGLEOH� ERQG� VWUHQJWK�� ERQGV� WR� DOO� SODVWLFV� DQG�
PDWHULDOV� OLNH� GULHG� I ORZHUV�� EDE\ � VKRHV�� HWF�� � ) LQLVKHG� SODWHG� VXUI DFH� FDQ� EH� EXI I HG�� � 1 R� GH� ODPLQDWLQJ� I URP�
VXUI DFH�� � ) DVW� GU\ LQJ�� UHDG\ � WR� SODWH� LQ� � � � PLQXWHV�� � %HDWV� $ / / � RWKHU� FRQGXFWLYH� SDLQWV� ² � E\ � D� PLOH�� � 0 LFUR� I LQH�
VXUI DFH��JLYHV�LQFUHGLEOH�GHWDLO�RQ�LQWULFDWH�PRXOGLQJV���1 R�QHHG�WR�SUH� ZLUH�WKH�SDUWV���6LPSO\ �VSUD\ ��DOORZ�WR�GU\ ��
DQG�WKHQ�DWWDFK�DQ�DOOLJDWRU�FOLS��

� R] � FRYHUV� DSSUR[ � � � � � � � � � VT� I W�
0 RUH� 7HFKQLFDO� , QI RUPDWLRQ�� � 6LOYDVSUD\ Œ� LV� D� QHZ� VLOYHU� FRQGXFWLYH� FRDWLQJ� I RU� XVH� RQ� SODVWLF� VXEVWUDWHV�� , W� LV�
XQLTXH�LQ�WKDW�LW�LV�I RUPXODWHG�LQ�YHU\ �PLOG�VROYHQWV�WKDW�FDQ�WROHUDWH�KLJKHU�EXLOW�LQ�VWUHVVHV�ZKLFK�FDQ�EH�I RXQG�LQ�
PRXOGHG�SDUWV��DQG�SURYLGHV�XQHTXDOOHG�VKLHOGLQJ�DW�OHVV�WKDQ�� �� �WKRX�� � � �� �PLFURQV� �GU\ �I LOP�WKLFNQHVV��7KH�GULHG�
FRQGXFWLYH� I LOP� LV� H[ WUHPHO\ � KDUG�� WRXJK� DQG� GXUDEOH�� &RQWDLQV� QR� PHWK\ O� HWK\ O� NHWRQH� �0 ( . � � RU� RWKHU� VWURQJ�
VROYHQWV��ZKLFK�FDQ�DWWDFN�VROYHQW�VHQVLWLYH�VXEVWUDWHV��VXFK�DV�SRO\ FDUERQDWH�DQG�SRO\ FDUERQDWH�EOHQGV���

6LOYDVSUD\ Œ�LV�VXSSOLHG�DV�D�FRQFHQWUDWH��DQG�LW�LV�GHVLJQHG�ZLWK�D�I DVW�GU\ LQJ�VROYHQW�EOHQG��ZKLFK�LV�GHVLUDEOH�LQ�
KLJK�YROXPH�SURGXFWLRQ���2 XWVWDQGLQJ�&KDUDFWHULVWLFV���&RPSDWLEOH�ZLWK�VHQVLWLYH�SODVWLFV�EHFDXVH�RI �PLOG�VROYHQWV���
( I I HFWLYH�VKLHOGLQJ�DW�OHVV�WKDQ�� �� �WKRX�� � � �� �PLFURQV� �GU\ �I LOP��&RQWDLQV�QR�NHWRQHV��VXFK�DV�0 ( . ��RU�RWKHU�KDUVK�
VROYHQWV�� � � � �6LOYHU�DV�WKH�FRQGXFWLYH�PHGLXP���8 QPDWFKHG� FRQGXFWLYLW\ � VXSHULRU� WR� DQ\ � RWKHU� FRDWLQJ� SURGXFW� ��
&RVW�VDYLQJ�EHFDXVH�RI �VXSHULRU�FRQGXFWLYLW\ �SHUI RUPDQFH�DW�WKLQ�I LOPV��( [ FHOOHQW�I LOP�FRKHVLRQ���´=HUR�7ROHUDQFHµ�
I RU�ORRVH�SDUWLFOHV�LQ�WKH�I LOP���3DVVHV�8 �/ ��UHTXLUHPHQWV���( [ FHOOHQW�DGKHVLRQ�WR�PRVW�SODVWLF�VXEVWUDWHV���( [ FHOOHQW�
DEUDVLRQ� UHVLVWDQFH�� � 6XSSOLHG� DV� D� YLVFRXV� OLTXLG� I RU� UHGXFHG� VHWWOLQJ�� � 0 LQLPDO� RYHUVSUD\ � DQG� GXVWLQJ� GXULQJ�
DSSOLFDWLRQ���1 R�UXE�RI I �GXH�WR�KDQGOLQJ���) DVW�GU\ LQJ����

$ OWKRXJK� 6LOYDVSUD\ � LV� I RUPXODWHG� LQ� PLOG� VROYHQWV�� WKH� XVHU� PXVW� WHVW� WKH� FRPSDWLELOLW\ � RQ� WKH� DFWXDO� PRXOGHG�
SDUWV�WR�GHWHUPLQH�LWV�VXLWDELOLW\ �I RU�DQ\ �VSHFLI LF�DSSOLFDWLRQ����

7KH� I ROORZLQJ� DSSOLFDWLRQ� SDUDPHWHUV� VKRXOG� EH� I ROORZHG� I RU� RSWLPXP� SURSHUWLHV�� � 0 DWHULDO� VKRXOG� EH� VWLUUHG�
WKRURXJKO\ � EHI RUH� XVH�� � 0 DWHULDO� VKRXOG� EH� LQFRUSRUDWHG� LQWR� D� UH� FLUFXODWLQJ� V\ VWHP�� � 3UHVVXUH� LQ� WKH� V\ VWHP�
VKRXOG�EH�DGMXVWHG�WR�SURGXFH�VXI I LFLHQW�I ORZ�UDWHV�WR�HQVXUH�VXVSHQVLRQ�RI �WKH�PHWDO�� �7KH�JXQ�VKRXOG�EH�VHW�DV�
I ROORZV���&RPSOHWHO\ �VKXW�RI I �QHHGOH�WR�WKH�JXQ���6ORZO\ �RSHQ�QHHGOH�WR�DFKLHYH�D�PLQLPXP�ZHW�I LOP���$ GMXVW�I DQ�I RU�
SDUW�� � 5HDGMXVW� QHHGOH� VHWWLQJ� WR� HQVXUH� PLQLPXP� ZHW� FRDW�� � %\ � I ROORZLQJ� WKH� DERYH� SURFHGXUHV�� D� QXPEHU� RI �
EHQHI LWV� ZLOO� EH� DFKLHYHG�� 7KH� RSWLPXP� PLQLPXP� I LOP� WKLFNQHVV� ZLOO� UHVXOW� LQ� PLQLPXP� FRVW� SHU� SDUW�� 7KH� DERYH�
WHFKQLTXHV� ZLOO� SURGXFH� D� YHU\ � VPRRWK� DQG� EULJKW� DSSHDUDQFH�� 0 D[ LPXP� FRQGXFWLYLW\ � ZLOO� DOVR� EH� DFKLHYHG��
6LOYDVSUD\ Œ�GULHV�UDSLGO\ ���6LOYDVSUD\ �FDQ�EH�EUXVKHG�XVLQJ�D�I LQH�EULVWOH�EUXVK�DQG�D�OLJKW��

�

�

�FRDW���$ �VHFRQG�FRDW�
FDQ�EH�DSSOLHG�DI WHU�WKH�I LUVW�KDV�GULHG��

. HHS� FRQWDLQHU� FORVHG�� , I � VNLQV� GHYHORS�� GR� QRW� DWWHPSW� WR� GLVVROYH� ² � VWUDLQ� WKURXJK� D� FRDUVH� I LOWHU�� &OHDQ�
HTXLSPHQW� DI WHU� HDFK� XVH�� ( WK\ O� DOFRKRO� FDQ� EH� XVHG� WR� FOHDQ� HTXLSPHQW�� , I � VWURQJ� VROYHQWV� DUH� XVHG�� I OXVK� WKH�
V\ VWHP�ZLWK�HWK\ O�DOFRKRO�EHI RUH�XVH��

66 � � � � � � � � � 6LOYDVSUD\ � � R] � � � � � PO� � 7LQ� � � � � � � � � � � � � � � � � � � � � � � �
�



��

3DJH�1 R��� �

3UHYDO� 6SUD\ HU� � �
8 VH� WKLV� VSUD\ � V\ VWHP� WR� VSUD\ � &RSSHU� &RQGXFWLYH� 3DLQW�� 6LOYDVSUD\ �� RU� DQ\ � ODFTXHU� EDVHG�
SDLQWV�� � � 6 \ VWHP� FRPHV� FRPSOHWH� ZLWK� JODVV� MDU�� VSUD\ HU� DQG� OLG�� � 5HI LOO� VSUD\ HUV� DUH�
DYDLODEOH�� �

�
35( 9 � � � � 3UHYDO� 6SUD\ HU� 8 QLW� � � �
35( 3: 5� � 3UHYDO� 3RZHU� 8 QLW� 5HI LOO� � �

&DVZHOO� 6HDOHU� &RQFHQWUDWHV� �

&DVZHOO� 6HDOHU� ² � : DWHU� %DVHG� LV� D� I DVW� GU\ LQJ� FRDWLQJ� WKDW� SHQHWUDWHV� SRURXV� PDWHULDOV� VXFK� DV� FORWK�� OHDWKHU��
SODVWHU� RI � 3DULV�� FRQFUHWH� HWF�� UHQGHULQJ� LW� QRQ� SRURXV�� � � 7KH� FRQFHQWUDWH� FDQ� EH� XVHG� DV� LV�� RU� WKLQQHG� ZLWK� DQ�
HTXDO�DPRXQW�RI �ZDWHU��7KH�SDUW�LV�WKHQ�WRWDOO\ �LPPHUVHG�LQ�WKH�VROXWLRQ� I RU� � � � � � �PLQXWHV��WKHQ�DOORZHG�WR�GULS�
GU\ ��$ �VHFRQG�DSSOLFDWLRQ�VHYHUDO�KRXUV�ODWHU�UHQGHUV�WKH�VXUI DFH�FRPSOHWHO\ �VPRRWK�DQG�QRQ� SRURXV��
�
7KH�&HOOXORVH�EDVHG�VHDOHU�FDQ�EH�WKLQQHG�� �WR�� �ZLWK�FHOOXORVH�WKLQQHUV�DQG�XVHG�DV�D�SDLQW�RU�GLS�VRDN���, W�FDQ�DOVR�
EH�XVHG�DV�D�WRSFRDW�ODFTXHU�RQ�I LQLVKHG�REMHFWV�
�
7R�PDNH�WKH�SDUW�FRQGXFWLYH�WKH�SDUW�LV�WKHQ�VSUD\ HG�ZLWK�6LOYDVSUD\ �RU�&RSSHU�&RQGXFWLYH�3DLQW��) LQDOO\ ��WKH�SDUW�
FDQ�EH�SODWHG�ZLWK�EULJKW�DFLG�FRSSHU�I RU�6LOYDVSUD\ �DQG�&RSSHU��&RQGXFWLYH�3DLQW�RU�1 LFNHO�� �&RS\ �&KURPH�LI �XVLQJ�
6LOYDVSUD\ �RQO\ ���, GHDO�I RU�SODWLQJ�EDE\ �VKRHV��ERQH��SODQWV��FORWK�DQG�RWKHU�SRURXV�LWHPV��
�

6 ( $ / � � � &DVZHOO� : DWHU� %DVHG� 6HDOHU� &RQFHQWUDWH� ² � � � � I O� R] � � � � � POV� � �
� � � � � � � � � � &DVZHOO� ( XURSH� 6DWLQ� $ FU\ OLF� 6HDOHU� ² � � � / LWUH� � � �

6' �,P P HUVH�7LQQLQJ�6ROXWLRQ
$ GGV�D�FRQGXFWLYH�FRDW�I RU�KLJK�TXDOLW\ �HOHFWURI RUPLQJ��$ OVR�I RU�EHWWHU�UHVXOWV�ZKHQ�XVLQJ�DQ\ �FRSSHU� �JUDSKLWH� �
VLOYHU�EDVHG�FRQGXFWLYH�FRDWLQJ��GLS�SDUWV�LQ�VROXWLRQ�I RU�� � �VHFRQGV�DQG�WKHP�SODWH�ZLWK�$ FLG�&RSSHU��8 VH�VROXWLRQ�
DW�URRP�WHPSHUDWXUH��1 R�UHFWLI LHU�RU�SRZHU�VRXUFH�UHTXLUHG�� �6XSSOLHG�DV�GU\ �SRZGHU�LQ�D�� � OLWUH�ERWWOH���<RX�RQO\ �
KDYH�WR�DGG�KRW�WDS�ZDWHU���

, 0 7 , 1 62 / � � � � � � � � � � � � 6 ' � , PPHUVH� 7LQQLQJ� 6ROXWLRQ� � � / LWUH� � � � � � �

6WDLQOHVV� 6WHHO� $ FWLYDWRU�
6WDLQOHVV� VWHHO� KDV� WKH� SHFXOLDULW\ � RI � QRW� SODWLQJ� ZLWK� FRQYHQWLRQDO� SODWHV�� VXFK� DV� QLFNHO� RU� FRSSHU�� 6R�� LW� QHHGV�
WKLV� VSHFLDO� SULPLQJ� V\ VWHP�� � 8 VH� RXU� 6WDLQOHVV� 6WHHO� $ FWLYDWRU� SURGXFW� ZLWK� D� QLFNHO� DQRGH� LQ� DQ� HOHFWURSODWLQJ�
V\ VWHP���7R�DFWLYDWH�VWDLQOHVV�VWHHO���0 L[ �XS�� �� �OLWUHV�RI �GLVWLOOHG�ZDWHU��� � � POV�RI �K\ GURFKORULF�DFLG�DQG�� �EDJ�RI �
6WDLQOHVV� 6WHHO� $ FWLYDWRU�� � ( WFK� ZLWK� D� � � � � � � PL[ � RI � K\ GURFKORULF� DFLG� DQG� GLVWLOOHG� ZDWHU�� �$ OZD\ V� DGG� DFLG� WR�
ZDWHU�WR�DYRLG�DFLG�VSODVKHV� �3ODWH�WKH�SDUW�LQ�WKH�6WDLQOHVV�6WHHO�$ FWLYDWRU�VROXWLRQ��ZLWK�D�QLFNHO�DQRGH�I RU�RQH�
PLQXWH� DW� URRP� WHPSHUDWXUH�� 8 VH� � � DPS� SHU� � � � VTXDUH� LQFKHV� RI � VXUI DFH� DUHD�� � 7KH� SURFHVV� LV� GHWDLOHG� LQ� RXU�
&RPSOHWH�3ODWLQJ�0 DQXDO��

66$ &� * � � � 6WDLQOHVV� 6WHHO� $ FWLYDWRU� FU\ VWDOV� I RU� � � � � OLWUHV� � �
31 366$ &7 � � 6WDLQOHVV� 6WHHO� $ FWLYDWRU� 6ROXWLRQ� I RUµ� 3OXJ� Q� 3ODWHµ� � � R] � � � � � OPV� ��
31 3661 � � � � � � 6WDLQOHVV� 6WHHO� : DQG� ZLWK� 1 LFNHO� $ QRGH� 	 � %DQGDJH� � � � � � � � � �
31 366$ ( 7&+ � � � � � � �( WFK� 6ROXWLRQ� I RU� 3UH� 3URFHVV� XVLQJ� µ� 3OXJ� Q� 3ODWHµ� � R] � � � � � POV� � � � �

3LWVWRSŒ�
7R� FDUU\ � RXW� UHSDLUV� WR� SLWV�� VLPSO\ � EHDG� EODVW� WKH� SDUW�� DQG� FOHDQ� WKH� SLWV� RI � EODFN�
FRUURVLRQ�� � , I � WKH� SLWV� DUH� GHHS� RU� ELJ�� XQGHU� I LOO� WKHP� ZLWK� , VRSRQ� RU� VRPH� RWKHU�
VXLWDEOH�FDU�ERG\ �I LOOHU��( QVXUH�\ RX�OHDYH�D�OLWWOH�URRP�I RU�VRPH�3, 7672 3Œ�RYHU�WKH�WRS�
RI �WKH�I LOOHU��7KLV�WZR�VWHS�SURFHVV�ZLOO�HFRQRPL] H�RQ�WKH�3, 7672 3Œ�DSSOLFDWLRQ��

) LOO� WKH� GHHSHU� DUHDV� ZLWK� I LOOHU�� $ OORZ� WR� FXUH�� WKHQ� VDQG� WKH� DUHD� OLJKWO\ �� 7KLV� ZLOO�
HQVXUH� \ RX� KDYH� VOLJKWO\ � XQGHU� I LOOHG� WKH� KROHV�� � 6TXHH] H� RXW�HTXDO�TXDQWLWLHV�RI � 3, 7672 3Œ�DQG�PL[ �WKRURXJKO\ ��
$ SSO\ � ZLWK� WKH� VSDWXOD� SLFN� VXSSOLHG� LQ� D� VPRRWK�� HYHQ� OD\ HU�� DQG� DOORZ� WR� FXUH�� <RX� PD\ � QHHG� WR� VDQG� GRZQ� WKH�
UHSDLU��VR�GR�LW�ZLWK�� � � �JULW�SDSHU��HQVXULQJ�\ RX�GR�1 2 7 �FXW�WKURXJK�WKH�3, 7672 3�

3, 7672 3Œ� LV� LGHDO� I RU� SDUWV� WKDW� KDYH� EHHQ� FRSSHU� SODWHG�� DQG� WKRVH� DQQR\ LQJ� EODFN� SLWV� DUH� VWLOO� VKRZLQJ�
WKURXJK��6LPSO\ �FOHDQ�WKH�HI I HFWHG�DUHD�� / LJKW�EHDG�EODVW��DEUDGH��HWF�� �DQG�DSSO\ �D�WKLQ�OD\ HU�RI �3, 7672 3Œ�RYHU�
WKH�RI I HQGLQJ�DUHD��WKHQ�UH� SODWH�ZLWK�FRSSHU�

3, 76 � � � � 3, 7672 3� &2 1 ' 8 &7 , 9 ( � ) , / / ( 5� � � � � � ) / � 2 =� � � � �
� �
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3DJH�1 R��� �

1 ( : � � � ( OHFWUROHVV� 1 LFNHO� 3ODWLQJ� . LWV� ZLWK� %RLO� KHDWHU� DQG� 7DQN�

6R� 6LPSOH� � � - XVW� / LNH� %RLOLQJ� DQ� ( JJ� �
7KH� , GHDO� : D\ � WR� 3ODWH� 6PDOO� 3DUWV� � � ( DVLO\ � � � ( FRQRPLFDOO\ � � � 4 XLFNO\ �
1 R�EDWWHULHV��UHFWLI LHU�RU�RWKHU�3RZHU�6RXUFHV�UHTXLUHG�
&\ DQLGH� ) UHH�� �1 R�( 3$ �SUREOHPV�� �1 R�) XPHV�
3ODWHV�� �$ OO�6WHHOV��&RSSHU��%UDVV��%URQ] H��7LWDQLXP��/ HDG�) UHH�6ROGHUV��1 LFNHO�$ OOR\ V��
3ODWHV�3ODVWLFV�� �8 VLQJ�2 XU�6LOYDVSUD\ �&RQGXFWLYH�0 HGLXP�
( YHQ�	 �8 QLI RUP�/ D\ HU��, QVLGH�7XEHV��&RUQHUV�HWF��1 R�$ QRGH�6KDGRZ��
1 R�%DWK�0 DLQWHQDQFH�� �6LPSO\ �8 VH�	 �0 DNH�8 S�1 HZ��
1 R�' LVSRVDO�3UREOHPV�� �' UDLQ�6DI H�$ I WHU�7UHDWPHQW�� , QFOXGHG��

( OHFWUROHVV�QLFNHO�SODWLQJ�UHTXLUHV�QR�DQRGHV��SRZHU�VXSSO\ �RU�HOHFWULFDO�FRQQHFWLRQ�RI �
DQ\ �NLQG�� � 7KH�SURFHVV�VLPSO\ �HQWDLOV�PL[ LQJ�WRJHWKHU�VRPH�VROXWLRQV��KHDWLQJ�WKHP�WR�MXVW�RI I �WKH�ERLO��DQG�WKHQ�
LPPHUVLQJ� WKH� SDUW� WR� EH� SODWHG�� � $ Q� DXWRFDWDO\ WLF� HOHFWURFKHPLFDO� UHDFWLRQ� WDNHV� SODFH� DQG� WKH� QLFNHO� LV� HYHQO\ �
GHSRVLWHG�DOO�RYHU�WKH�SDUW�EHLQJ�SODWHG��7KH�WKLFNQHVV�RI �WKH�SODWH�ZLOO�GHSHQG�RQ�WKH�GXUDWLRQ�RI �LPPHUVLRQ�� �7R�
VWRS� WKH� UHDFWLRQ�� WKH� SDUW� LV� UHPRYHG� I URP� WKH� VROXWLRQ�� � � � / LNH� DOO� SODWLQJ�� WKH� EULJKWQHVV� RI � WKH� SODWH� ZLOO�� WR�
VRPH� H[ WHQW�� GHSHQG� RQ� WKH� EULJKWQHVV� RI � WKH� SDUW� EHI RUH� SODWLQJ� � � 7KH� EULJKWHU� WKH� VKLQH� LQLWLDOO\ � � WKH�
EULJKWHU� WKH� VKLQH� DI WHU� SODWLQJ� ��' XOOHU�I LQLVKHV��VXFK�DV�WKRVH�SURGXFHG�E\ �VDQG�EODVWLQJ��UHVHPEOH�&DGPLXP� RU�
%XWOHU� QLFNHO�DQG�DUH�DOVR�RI �JUHDW�YDOXH�WR�PRVW�YHKLFOH�UHVWRUHUV���1 XPHURXV�YDULDWLRQV�RI �WKH�I LQDO�I LQLVK�FDQ�EH�
DFKLHYHG�E\ �FKDQJLQJ�WKH�VXUI DFH�SUHSDUDWLRQ�SULRU�SODWLQJ��
( OHFWUROHVV�QLFNHO�SODWHV�DW�DQ�DSSUR[ LPDWH�UDWH�RI � � WKRX�SHU�KRXU�� �2 XU�� �� �OLWUH�NLW�ZLOO�SODWH�DSSUR[ �� � � � �VT��LQV��
RI � VXUI DFH� DUHD� ZLWK� D� EULJKW� QLFNHO� RU� DSSUR[ LPDWHO\ � � � � � VT�� LQ�� ZLWK� D� %XWOHU� QLFNHO� I LQLVK�� � � � $ V�WKH�EDWKV�DUH�
XVHG�� QLFNHO� GHSOHWHV� I URP� WKH� VROXWLRQ�� <RX� ZLOO� QHHG� WR� UHSOHQLVK� WKLV� SHULRGLFDOO\ � XVLQJ� RXU� XQLTXH� PHWKRG� RI �
FDOFXODWLQJ�WKH�QLFNHO�ORVV��$ GGLWLRQV�WR�WKH�VROXWLRQ�PD\ �EH�PDGH�ZLWK�VPDOO�TXDQWLWLHV�RI �SDUWV�$ �	 �&��

0 , 1 , � ² � � � � � / LWUHV�
( 1 �&RQFHQWUDWH�� $ � �� � � �PO�
( 1 �&RQFHQWUDWH�� %� �� � � �PO�
( 1 �&RQFHQWUDWH�� &� �� � � �PO�
( 1 ' �' LVSRVDO�&RQFHQWUDWH�� � � �PO�
� �6WHHO�3ODWH�2 XW�3DGV�
� �* DO�WDQN�ZLWK�OLG�
� � � � ZDWW�&HUDPLF�KHDWHU�
0 LVW�&RQWURO�%DOOV�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW��

67$ 1 ' $ 5' � � � � � / LWUHV� �
( 1 �&RQFHQWUDWH�� $ � �� � � �PO�
( 1 �&RQFHQWUDWH�� %� �� � � �PO�
( 1 �&RQFHQWUDWH�� &� �� � � �PO�
( 1 ' �' LVSRVDO�&RQFHQWUDWH�� � � PO�
� �6WHHO�3ODWH�2 XW�3DGV�
0 LVW�FRQWURO�EDOOV�
� �* DO�WDQN�ZLWK�OLG�
� � � � ZDWW�&HUDPLF�KHDWHU�
0 HDVXULQJ�&XS�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO���
) UHH�7HFKQLFDO�6XSSRUW

- 8 0 %2 � � � � � � / LWUHV� � � � NJ� � �
( 1 �&RQFHQWUDWH�� $ � �� � � � �PO�
( 1 �&RQFHQWUDWH�� %� �� � � � �PO�
( 1 �&RQFHQWUDWH�� &� �� � � � �PO�
( 1 ' �' LVSRVDO�&RQFHQWUDWH�� � � �PO�
� � �6WHHO�3ODWH�2 XW�3DGV�
0 LVW�FRQWURO�EDOOV�
� �* DO�WDQN�ZLWK�OLG�
� � � � ZDWW�&HUDPLF�KHDWHU�
0 HDVXULQJ�&XS�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW

( / ( &1 , &� � � ( OHFWUROHVV� 1 LFNHO� . LW� � � � � / LWUH� . LW� �0 LQL� � �
( / ( &1 , &� � � ( OHFWUROHVV� 1 LFNHO� . LW� � � � � / LWUH� . LW� �6WDQGDUG�� �
( / ( &1 , &� � � ( OHFWUROHVV� 1 LFNHO� . LW� � � � � / LWUHV� � ' HOX[ H� � � � � � � � � � � � � � � � �
( / ( &1 , &� � � � ( OHFWUROHVV� 1 LFNHO� . LW� � � � � � / LWUH� . LW� � - XPER� � � � � � � � � � �
� �

( OHFWUROHVV� . URPH� 3ODWLQJ� . LWV
/ RRNV� / LNH� &KURPH� � � 1 RW� $ � <HOORZ� 1 LFNHO�� � + DUG� / LNH� &KURPH� � � 7RXJKHU� 7KDQ� 1 LFNHO��
. HHSV� , WV� 6KLQH� � � - XVW� / LNH� &KURPH�� � �
6 \ VWHP� RSHUDWHV� LQ� WKH� VDPH� PDQQHU� DV� WKH� ( OHFWUROHVV� 1 LFNHO� 6 \ VWHP� DERYH� �
( OHFWUROHVV� . URPH� SODWLQJ� KDV� DOO� WKH� DWWULEXWHV� RI � ( OHFWUROHVV� 1 LFNHO� EXW� LV� KDUGHU� DQG� ORRNV� MXVW� OLNH� &KURPH���
( OHFWUROHVV� . URPH� SODWHV� HYHQO\ � RYHU� DOO� DUHDV� RI � WKH� SDUW�� HYHQ� GRZQ� WXEHV� DQG� KROHV�� LW� LV� I UHTXHQWO\ � XVHG� WR�
SODWH�I LUHDUPV�DQG�VPDOO�KDQG�WRROV�� � ) RU�WKH�PRWRUF\ FOH�UHVWRUDWLRQ�HQWKXVLDVW��( OHFWUROHVV�. URPH�LV�D�JUHDW�WRRO�
I RU�HYHQO\ �SODWLQJ�WKH�DLU� FRROLQJ�I LQV�RQ�PDQ\ �HQJLQH�EORFNV�RU�UHVWRULQJ�VPDOO�SODWHV�DQG�I DVWHQHUV��
( / ( &. . &� � � ( OHFWUROHVV� . URPH� . LW� � � � � / LWUH� . LW� �0 LQL� � �
( / ( &. . � � � ( OHFWUROHVV� . URPH� . LW� � � � � / LWUH� . LW� �6WDQGDUG�� �
( / ( &. . � � � ( OHFWUROHVV� . URPH� . LW� � � � � / LWUH� . LW� � ' HOX[ H� � �
( / ( &. . &� � � � ( OHFWUROHVV� . URPH� . LW� � � � � � / LWUH� . LW� � - XPER� � �
( / ( &&. � � � ( OHFWUROHVV� &ROEDOW� . LW� � � � � / LWUH� . LW� �0 LQL� � �
( / ( &&. � � � ( OHFWUROHVV� &ROEDOW� . LW� � � � � / LWUH� . LW� �6WDQGDUG�� �
( / ( &&. � � � ( OHFWUROHVV� &ROEDOW� . LW� � � � � / LWUH� . LW� � ' HOX[ H� � �
( / ( &&. � � � � ( OHFWUROHVV� &ROEDOW� . LW� � � � � � / LWUH� . LW� � - XPER� � �
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3DJH�1 R��� � �

� � � � � � � � �

( OHFWUROHVV�7LQ�3ODWLQJ�. LW���
�
7LQ�3ODWH�&RSSHU��%UDVV��* ROG�DQG�&RSSHU�%DVHG�$ OOR\ V�: LWKRXW�3RZHU�2 U�+HDW��
6LPSOH�WR�XVH��3ODWHV�WLQ�RYHU�FRSSHU��EUDVV��JROG�DQG�FRSSHU�EDVHG�DOOR\ V�LQ�VHFRQGV��1 R�SRZHU�UHTXLUHG��
�
' HJUHDVH�\ RXU�SDUWV�DQG�KDQJ�WKHP�LQWR�WKH�VROXWLRQ�IURP�VWULQJ�RU�FRSSHU�ZLUH��,PPHUVH�LQ�WKH�� � � ) �VROXWLRQ�IRU�� � �VHFRQGV�WR�SXW�D�
EULJKW�WLQ�SODWLQJ�RQWR�WKH�EDVH�PHWDO���,W�FRXOGQ
W�EH�VLPSOHU��
�
3HUIHFW�IRU�WLQ�SODWLQJ�FLUFXLW�ERDUGV��RU�UHWLQQLQJ�FRRNZDUH���3ODWHV�DW�� �� � � � � �SHU�� � �PLQV��%DWK�OLIH�LV�DSSUR[ �� � � �VT�IW�SHU�JDOORQ�DW�
� �� � � � � � � �WKLFNQHVV���&RQWDLQV�+ \ GURFKORULF�$ FLG��
��
� �* DOORQ�. LW��� �� �/ LWUHV���� �� NJ�
� �[ �� �* DO�3ODWLQJ�7DQN�	 �/ LG��
� �4 XDUWV�( OHFWUROHVV�7LQ�6ROXWLRQ��
� �[ �� � � : �&HUDPLF�+HDWHU��
� �[ �7KHUPRVWDW��
,QVWUXFWLRQV��
) UHH�7HFKQLFDO�6XSSRUW�

� �* DOORQ�. LW��� � �/ LWUHV��
� �[ �� �� �* DO�3ODWLQJ�7DQN�	 �/ LG��
� �* DOORQV�( OHFWUROHVV�7LQ�6ROXWLRQ��
� �[ �� � � : �&HUDPLF�+HDWHUV��
� �[ �7KHUPRVWDW��
,QVWUXFWLRQV��
) UHH�7HFKQLFDO�6XSSRUW�

� �* DOORQ�. LW��� � �� �/ LWUHV��
� �[ �� �� �* DO�3ODWLQJ�7DQN�	 �/ LG��
� �* DOORQV�( OHFWUROHVV�7LQ�6ROXWLRQ��
� �[ �� � � : �&HUDPLF�+HDWHUV��
� �[ �7KHUPRVWDW��
,QVWUXFWLRQV��
) UHH�7HFKQLFDO�6XSSRUW�

�
4 XDQWLW\ ��3URGXFW�&RGH��1 DPH��6L] H��
( 7� �( OHFWUROHVV�7LQ�3ODWLQJ�. LW�� �* DOORQ��
( 7� �( OHFWUROHVV�7LQ�3ODWLQJ�. LW�� �* DOORQ��
( 7� �( OHFWUROHVV�7LQ�3ODWLQJ�. LW�� �* DOORQ��

&( 7,1 � * �( OHFWUROHVV�7LQ�3ODWLQJ�6ROXWLRQ�� �* DOORQ��
&( 7,1 � 4 �( OHFWUROHVV�7LQ�3ODWLQJ�6ROXWLRQ�� �4 XDUW���
�

�
+ HDWHUV� � � 7KHUPRVWDWV� � � &RQWUROOHUV�
� � � �ZDWW�7KHUPRVWDWLFDOO\ �FRQWUROOHG�+ HDWHU� I RU�SODWLQJ�WDQNV�ZKHUH�WKH�WHPSHUDWXUH�LV�UHTXLUHG�WR�EH�EHWZHHQ�
� �

�

&�DQG�� �
�

&��� � � � �ZDWW�7KHUPRVWDWLFDOO\ �FRQWUROOHG�+ HDWHU�I RU�SODWLQJ�WDQNV�ZKHUH�WKH�WHPSHUDWXUH�LV�UHTXLUHG�
WR�EH�EHWZHHQ�� �

�

&�DQG�� �
�

&�DQG�WKH�GHSWK�RI �WKH�WDQN�LV�JUHDWHU�WKDQ�� � � �WR�WKH�ZRUNLQJ�OHYHO�RI �WKH�VROXWLRQ���
7KHVH�� � � �ZDWW�FHUDPLF�KHDWHUV�KDYH�QR�WKHUPRVWDW�DQG�ZLOO�UDSLGO\ �EULQJ�VROXWLRQV�WR�
D� ERLO�� 7KHLU� GHVLJQ� DOORZV� WKHP� WR� I LW� ULJKW� GRZQ� LQWR� WKH� VROXWLRQV�� HOLPLQDWLQJ�
SUREOHPV� KDQJLQJ� JODVV� KHDWHUV� RYHU�WKH�WDQN�HGJH�� 7KH\ �ZRQ
W�EUHDN�RU�VKDWWHU�OLNH�
JODVV�KHDWHUV�DQG�KHDW�XS�PXFK�I DVWHU��%HFDXVH�WKH\ �KDYH�QR�WKHUPRVWDW��WKH\ �VKRXOG�
RQO\ �EH�XVHG�ZKHQ�WKH�VROXWLRQ�UHTXLUHV�ERLOLQJ���
$ V�ZLWK�WKH�KHDWHUV�DERYH�WKH�7 , 7$ 1 , 8 0 �� � � �ZDWW�KHDWHUV�KDYH�QR�WKHUPRVWDW�DQG�

ZLOO�UDSLGO\ �EULQJ�VROXWLRQV�WR�D�ERLO��7KHLU�GHVLJQ�DOORZV�WKHP�WR�I LW�ULJKW�GRZQ�LQWR�WKH�VROXWLRQV�DQG�WKH�
7 , 7$ 1 , 8 0 �VKHDWK�DOORZV�WKHP�WR�ZRUN�LQ�VROXWLRQ�WKDW�DUH�GHWULPHQWDO�WR�FHUDPLFV��$ JDLQ�WKH\ �ZRQ
W�EUHDN�RU�
VKDWWHU�OLNH�JODVV�KHDWHUV�DQG�WKH\ �KHDW�XS�TXLFNO\ ���
�

7KHUPRVWDW� � + HDWHU� &RQWUROOHU�I RU�WKHVH�KHDWHUV�DQG�FRQWURO�XS�WR�� �KHDWHUV�� � � � �ZDWW��
EHWZHHQ� � � � �GHJ� ) �DQG� � � � �GHJ� ) ��� 7KLV�FRPELQDWLRQ�RI �KHDWHU�DQG�FRQWUROOHU�DUH�QRZ�RXU�
SUHI HUUHG� ZD\ � RI � KHDWLQJ� PRVW� WDQNV�� DV� WKH� WKHUPRVWDW� LV� RXWVLGH� WKH� WDQN�� ZKHUH�
FRUURVLYH�FKHPLFDOV�FDQQRW�DWWDFN�LW��7KH�FRQWUROOHU�FRPHV�ZLWK�D�WHPSHUDWXUH�VHQVRU�WKDW�
QHHGV�WR�EH�LPPHUVHG�LQ�OLTXLG�� ( QVXUH�WKDW� \ RX�PRXQW�WKH�VHQVRU�DV� I DU� I URP�WKH�KHDWHU�

DV�SRVVLEOH��WR�JHW�DQ�DFFXUDWH�UHDGLQJ��
� � ZD\ � FRQQHFWLRQ� ER[ �DQG�SOXJ�XQLW�DOORZV�WKH�DGGLWLRQ�RI �XS�WR� � �KHDWHUV�WR�WKH�VLQJOH� � � DPS� I HHG���7KH�KHDWHU�
SRZHU� FDQ� EH� VWHSSHG� LQ� � � � � ZDWW� XQLWV� XS� WR� � � � � � ZDWWV��� $ W� � � KHDWHUV� D� + HDY\ � ' XW\ � 7KHUPRVWDW� ZLOO� EH�
UHTXLUHG���6HH�EHORZ� �XQOHVV�WKH�XQLW�LV�RQO\ �LQWHQGHG�I RU�ERLOLQJ��
�
+ HDY\ � ' XW\ � 7DQN� 7KHUPRVWDW�
7KLV�WKHUPRVWDW�LV�FDSDEOH�RI �UXQQLQJ�D�KHDWHU�V\ VWHP�XS�WR�� � � � ZDWWV���, W�LV�PRXQWHG�RQ�WKH�RXWVLGH�RI �WKH�WDQN�
DQG� WKH� EL� PHWDO� VWULS� SLFNV� XS� LWV� KHDW� WKURXJK� WKH� ZDOO� RI � WKH� SODWLQJ� WDQN��� %XEEOH� ZUDS� LQVXODWLRQ� FDQ� EH�
ZUDSSHG� DURXQG� WKH� WDQN� WR� FRQVHUYH� WKH� KHDW� DQG� WR� VWDEOLVH� WKH� WHPSHUDWXUH� HQYLURQPHQW��7KH� FRQWURO�
LV�YDULDEOH�DQG�ZLOO�ZRUN�ZLWKLQ�WKH�UDQJH�RI �� �

�

&�WR�� �
�

&���
���
7 ( 7+ ( $ 7 � � � � 8 . � � � � � � �ZDWW�+ HDWHU� �7KHUPRVWDW�8 QLW�� �

�

&�� � � �YROW� �
7 ( 7+ ( $ 7 � � � � 8 . � � � � � � �ZDWW�+ HDWHU� �7KHUPRVWDW�8 QLW�� �

�

&�� � � �YROW� �
&+ � � � : �� � &HUDPLF�+ HDWHU�� � � : � � � � �
7+ � � � : �� � 7LWDQLXP�+ HDWHU�� � � : � � � � �
+ 76 � � �� � � + HDWHU�&RQWUROOHU� �7KHUPRVWDW��XS�WR�� � � ZDWW�� �� �
+ ' + &%� � � � � �: D\ �%R[ �DQG�3OXJ�8 QLW� � � � �

%0 7+ � � � ( [ WHUQDO�7KHUPRVWDW�� � � � � �ZDWW��� � � �
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3DJH�1 R��� � �

. U\ ORQ�' XSOL�FRORXU�0 LUDJH� �
7KLV�V\ VWHP�OHWV�\ RX�DFKLHYH�D�GD] ] OLQJ��VSHFLDO�HI I HFWV�I LQLVK�WKDW�LV�LGHDO�I RU�GHWDLO�FXVWRPL] LQJ�FDUV��ELF\ FOHV��
I UDPHV��KHOPHWV�DQG�DXWRPRWLYH�DFFHVVRULHV���

�
�
�
�
�

�
* ROG� 0 DJHQWD� � 3XUSOH� * UHHQ� � %OXH� 5HG� � 6LOYHU� * UHHQ� � � , FH� � � � � � � � �

' XSOL� &RORXU� 0 LUDJH� &RORXU� 6 \ VWHP�
·  ( DV\ � WR� XVH� D� WKUHH� VWHS� SURFHVV� WKDW� FRQVLVWV� RI � %DVH� &RDW� � 0 LG� &RDW� � DQG� 7RS� &RDW� � �
·  4 XLFN�GU\ LQJ��
·  8 9� UHVLVWDQW��
·  $ GKHUHV�ZHOO�WR�VWHHO��DOXPLQLXP��DQG�SODVWLF��
·  ' HSHQGLQJ�RQ�ERG\ �FRQWRXUV��DQJOH�RI �YLHZ�DQG�OLJKW�VRXUFH�WKH�FRORXU�ZLOO�FKDQJH�WKH�SULVPDWLF�HI I HFW��
·  , GHDO�I RU�FDUV��ELF\ FOHV��I UDPHV��KHOPHWV�DQG�DXWRPDWLF�DFFHVVRULHV���
' XSOL�&RORXU�0 LUDJH�. LWV�DYDLODEOH��
7RS�RI �) RUP�
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH�� � %ODFN�%DVH� &RDW� � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH� � 3XUSOH� * UHHQ�0 LG� &RDW� � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH� � 6LOYHU� * UHHQ�0 LG� &RDW� � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH� � * ROG� 0 DJHQWD�0 LG� &RDW� � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH�� � %OXH� 5HG�0 LG� &RDW� � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH�� � , FH�0 LG� &RDW� � � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH�� � &OHDU�7RS�&RDW� � � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH� � 3XUSOH� * UHHQ�. LW�� � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH� � 6LOYHU� * UHHQ�. LW�� � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH�� � * ROG� 0 DJHQWD�. LW� � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH�� � %OXH� 5HG�. LW� � � � � �
0 3� � � � � � . U\ ORQ�' XSOL� &RORXU�0 LUDJH�� � , FH�. LW� � � � � � �

�1 ( : �� � � � � � %ULJKW� $ FLG� 7 LQ� 3ODWLQJ� 3URFHVV�
$ � SODWLQJ� V\ VWHP� LGHDO� I RU� UHSDLULQJ� 0 RGHO� 7LQ� ZDUH� 7UDLQV�� $ QWLTXH� 7LQ� ZDUH�� &RRNLQJ�
8 WHQVLOV��DOVR� ( OHFWURQLFV��%XVV�%DUV��7RROV�DQG�PXFK�PRUH�� �7LQ�LV�D�YHU\ �FRPPRQO\ �XVHG�
PHWDO�I RU�WKH�SURWHFWLRQ�RI �VWHHO��, W�LV�XVHG�H[ WHQVLYHO\ �LQ�WKH�I RRG�WUDGH�EHFDXVH�RI �LWV�
QRQ� WR[ LF�TXDOLWLHV��7LQ�LV�D�EULJKW��VKLQ\ �PDWHULDO��DQG�KDV�H[ FHOOHQW�VROGHULQJ�FDSDELOLWLHV��
PDNLQJ�LW�LGHDO�I RU�DOO�HOHFWULFDO�FRQQHFWLRQ�DSSOLFDWLRQV���&DVZHOO·V�7LQ�3ODWLQJ�NLW�ZLOO�SODWH�
GLUHFWO\ �RYHU��FRSSHU��VWHHO��EUDVV��EURQ] H��2 WKHU�¶GLI I LFXOW·�PHWDOV�VXFK�DV�SRW�PHWDO�ZLOO�
UHTXLUH�D�FRDW�RI �) / $ 6+ �&2 33( 5�I LUVW���3ODWHV�DW�� � I �WR�� � I ��

7KH� � � � � OLWUH� NLW� FRQWDLQV� � �
� �7LQ�DQRGHV�� µ�[ �� µ�
� �[ �� � �OLWUH�WDQN��OLG�	 �ORFNLQJ�ULQJ��
� �[ �7LQ�&RQFHQWUDWH�
� �[ �7LQ�3ODWLQJ�$ FWLYDWRU�
� �[ �� � � �ZDWW�KHDWHU�
� �3DFN�6 ' � . OHQH�� � � �� PDNHV�� � �OLWUHV��
&RPSOHWH�3ODWLQJ�0 DQXDO��
$ YHUDJH� WKLFNQHVV� LV� W\ SLFDOO\ � � �� � � � � � µ� � � �� � µ� LQ� � � � PLQXWHV� �� � 6HW� XS� LQYROYHV� PL[ LQJ� � �� � OLWUHV� RI � EDWWHU\ � DFLG�
LQWR� � �� � OLWUHV� RI � GLVWLOOHG� ZDWHU�� WKHQ� DGGLQJ� RQH� XQLW� RI � 7LQ� &RQFHQWUDWH� � $ FWLYDWRU�� � � 7KH� &DVZHOO� 7LQ� 3ODWLQJ�
6 \ VWHP� LV� D� VWDEOH� EDWK�� ZKLFK� GHSRVLWV� D� OHYHOOHG�� EULOOLDQW� SODWH� ZLWK� H[ FHOOHQW� VROGHULQJ� FDSDELOLWLHV�� , W� KDV� D�
ZLGH�RSHUDWLQJ�UDQJH�LQ�UHJDUG�WR�FRQFHQWUDWLRQ�DQG�RSHUDWHV�ZHOO�ZLWK�ORZ�WLQ�FRQFHQWUDWLRQ��

73. 8 . � � � � � � � � � � � � � � � 7LQ� 3ODWLQJ� . LW� � � JDO� � � � � � � OLWUH�� � � � � � 8 6 � * DO�
� � � � � � � � � � * DOORQ� 7LQ� 6ROXWLRQ� � � � � � � � � � �� � � �

� � � � � � � � � � � * DOORQ� 7LQ� $ FWLYDWRU� � � � � �
� � � � � � � � � � µ� [ � � µ� 7LQ� $ QRGH� � � � � � �



��

3DJH�1 R��� � �

6 , / 9 ( 53/ $ 7 ( 5�
�

) RU�ROG�VLOYHU�REMHFWV��VLPSO\ �DSSO\ �D�VPDOO�DPRXQW�RI�6,/ 9 ( 53/ $ 7( 5�WR�D�VRIW�FORWK��DQG�UXE�
JHQWO\ �� 7KH� SDUW� ZLOO�EH�HWFKHG�FOHDQ�DQG�SODWHG�ZLWK�D�VXEVWDQWLDO�OD\ HU�RI�6,/ 9 ( 5�ZLWKLQ�D�
PDWWHU�RI�VHFRQGV��DV�\ RX�SROLVK��5LQVH�LQ�IUHVK�ZDWHU�DQG�GU\ �ZLWK�D�FOHDQ�VRIW�FORWK��
��
6,/ 9 ( 53/ $ 7( 5�FDQ�EH�DSSOLHG�WR�VXUIDFHV�PDGH��RU�SODWHG�ZLWK��QLFNHO��FRSSHU��EURQ] H���EUDVV��
] LQF��,W�ZLOO�1 2 7�ZRUN�RQ�EDVH�PHWDOV�VXFK�DV�VWHHO�DQG�DOXPLQXP���%XW�\ RX�FRXOG�SODWH�WKHVH�
ZLWK�QLFNHO�ILUVW���7KH�SDUW�VKRXOG�EH�KLJKO\ �EXIIHG�DQG�SROLVKHG�EHIRUH�DSSOLFDWLRQ��
�
$ V�WKLV�LV�D�UHDO�VLOYHU�SODWH��LW�ZLOO�WDUQLVK�JUDGXDOO\ �DV�ZLWK�QRUPDO�VLOYHU�SODWH��$ �OLJKW�UXE�RYHU�
ZLWK� D� VPDOO� TXDQWLW\ � RI� 6,/ 9 ( 53/ $ 7( 5� ZLOO� VRRQ� UHVWRUH� WKH� VKLQH�� 5HIOHFWRUV� VKRXOG� ODVW�
VHYHUDO�\ HDUV�EHIRUH�QHHGLQJ�D�IXUWKHU�DSSOLFDWLRQ��8 QOLNH�PHWDO�SROLVKHV��6,/ 9 ( 53/ $ 7( 5��
DFWXDOO\ �DSSOLHV�PRUH�PHWDO�HDFK�WLPH�\ RX�XVH�LW��0 DGH�ZLWK�� � �� � � �SXUH�VLOYHU��
�
� � � � P OV��
�
�

�7+ ( �6, / 9 ( 5 �0 $ ,1 7( 1 $ 1 &( �62 / 8 7,2 1 �. ( ( 36��
<2 8 5 �6, / 9 ( 5 : $ 5 ( �3( 5 ) ( &7�) 2 5 ( 9 ( 5 �

�

7KH�6LOYHU�0 DLQWHQDQFH�6ROXWLRQ��GHYHORSHG�E\ �WKH�PDNHUV�RI�7KH�6LOYHU�6ROXWLRQ��LV�QRQ�WR[ LF��
QRQDEUDVLYH��DQG�FRQWDLQV�3XUH�6LOYHU��8 VH�7KH�6LOYHU�0 DLQWHQDQFH�6ROXWLRQ�WR�SROLVK�DQG�FOHDQ�
LWHPV�SODWHG�ZLWK�7KH�6LOYHU�6ROXWLRQ�DQG�IRU�DOO�\ RXU�RWKHU�VLOYHU�SROLVKLQJ�QHHGV��

<RXU�VLOYHUZDUH�WUHDVXUHV�GHVHUYH�WKH�XOWLPDWH�SROLVK�WR�NHHS�WKHP�SHUIHFWO\ �SODWHG�IRUHYHU��

2 XU�VSHFLDO�IRUPXOD�SUHYHQWV�WDUQLVKLQJ�IDU�ORQJHU�WKDQ�FRQYHQWLRQDO�SROLVKHV��EXW�XQOLNH�RWKHU�
SURGXFWV��SROLVKHV�ZLWK�SXUH�VLOYHU��

0 LUDFOH�VLOYHU�SODWH�SROLVK�SURORQJV�LQGHILQLWHO\ �WKH�OLIH�RI�VLOYHU�SODWH���3ROLVKHV�ZLWK�SXUH�
VLOYHU���3UHYHQWV�WDUQLVK�OLNH�QR�RWKHU�SROLVK���1 RQ�DEUDVLYH�	 �QRQ�WR[ LF���6DIH�IRU�\ RX�DQG�
\ RXU�LWHPV�
60 6� � � ��� � � � P OV��
�
�

Miniature Electroforming Acid Copper kit 
�
&RQWHQWV�RI �WKH�NLW��
�
� �[ �� �OLWUH�UHLQI RUFHG�* ODVV�EHDNHU��
� �[ �� � � POV�$ FLG�&RSSHU�( OHFWURI RUPLQJ�6 ROXWLRQ��
� �[ �� � � PP�[ �� � � PP�&RSSHU�VKHHW�I RU�$ QRGHV����7R�EH�FXW�LQWR�� �DQRGHV� ��
$ QRGH�EDQGDJH�I RU�WZR�DQRGHV��
� �[ ��' LJLWDO�GLVSOD\ ��� � � YROW�YDULDEOH�UHFWLI LHU��� �� �� DPS��� �² �� � YROWV�' &���
� �[ �6 HW�RI �FURFRGLOH�OHDGV��
� �[ �� � � PO�&RSSHU�&RQGXFWLYH�3DLQW�
, QVWUXFWLRQV��
) UHH�WHFKQLFDO�VXSSRUW��
�
�
&0 ( $ &� � � �0 LQLDWXUH�( OHFWURIRUP LQJ�$ FLG�&RSSHU�NLW��������������������
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' XSOL�&RORU�( QJLQH�( QDP HO�

�
Engine Enamel Paint formulas now contain ceramic resins for maximum heat 
dissipation and gloss retention. The resins also offer protection from exposure to 
excessive heat and automotive fluids. Developed and tested in the lab, Dupli-
Color® Engine Paint will perform to the most rigorous standards of racing and 
street rod enthusiasts. 
���

�� � � � �
�
�

���������� � � � �
�
' XSOL�&RORUŠ�( QJLQH�( QDP HO�ZLWK�&HUDP LF���� ��
�
� � 5 HVLVWV�WHP SHUDWXUHV�XS�WR�� � � �GHJUHHV�) ��
� � ' XUDEOH�FHUDP LF�IRUP XODWLRQ��
� � 6XSHULRU�KLJK�JORVV�ILQLVKHV��
� � 2 LO�DQG�JDV�UHVLVWDQW��
� � : LOO�QRW�EOLVWHU��IODNH��FUDFN�RU�SHHO��
� � � � �FRORUV�P DWFKHG�WR�2 ( 0 �VWDQGDUGV�
�� � �&ODVVLF�&RORUV��� �+ RW�5 RG�&RORUV��
� � ( =�7RXFKŠ�1 R] ] OH��
� � � � �R] �$ HURVRO��
�
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�,P SRUWHG�IURP �8 6$ ��RIILFH�RQ�SDLG�IRU�RUGHU�±�FRQWDFW�� � � � � �� � � � � �
�
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��) 2 5 ' �%/ 8 ( ���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��8 1 ,9 ( 56$ / �: + ,7( ���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��8 1 ,9 ( 56$ / �* 2 / ' ���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��) 2 5 ' �5( ' ���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��) 2 5 ' �' $ 5. �%/ 8 ( ���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&+ ( 9 < �2 5$ 1 * ( �5( ' ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��* 0 �%/ 8 ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&+ ( 9 < �%/ 8 ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��32 1 7,$ &�%/ 8 ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��1 ( : �) 2 5 ' �* 5$ < �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��* 5$ < �( 1 * ,1 ( �35,0 ( 5 �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��* / 2 66�%/ $ &. �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��$ / 8 0 ,1 8 0 ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��32 1 7,$ &�%/ 8 ( �0 ( 7$ / / ,&���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��) 2 5 ' �* 5( ( 1 ���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��' ( 752 ,7�' ,( 6( / �$ / 3,1 ( �* 5( ( 1 �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&+5<6/ ( 5 �* 5( ( 1 ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&+ ( 9 < �2 5$ 1 * ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��2 / ' �) 2 5 ' �%/ 8 ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&+5<6/ ( 5 �2 5$ 1 * ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&+5<6/ ( 5 �&2 53�%/ 8 ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&+5<6/ ( 5 �,1 ' 8 675,$ / �5( ' ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��* 0 �&+5<6/ ( 5 �/ 2 : �* / 2 66�%/ $ &. ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��) 2 5 ' �6( 0 ,�* / 2 66�%/ $ &. �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&/ ( $ 5�
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&8 0 0 ,1 6�%( ,* ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��3/ 8 0 �38 53/ ( ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��* 5$ %%( 5�* 5( ( 1 ��/ ,0 ( ���
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��' $ <72 1 $ �< ( / / 2 : �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��72 54 8 ( �1 
�7( $ / �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��5$ &,1 * �* 5( ( 1 ��+8 1 7( 5��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��58 %< �5( ' �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��752 3+< �%/ 8 ( �
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&$ 67�&2 $ 7�$ / 8 0 ,1 8 0 ��
�' ( � � � � �( 1 * ,1 ( �( 1 $ 0 ( / �: ,7+ �&( 5$ 0 ,&��&$ 67�&2 $ 7�,52 1 �
�
' 8 3/ , � &2 / 2 5� $ ' + ( 6 , 2 1 � 352 0 2 7 ( 5�
��
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+ HOS�SURWHFW�DJDLQVW�ZHDWKHU�FRQGLWLRQV�DQG�FRUURVLRQ�ZLWK�' XSOL� &RORUŠ�$ GKHVLRQ�3URPRWHU��7KLV�
GXUDEOH�SULPHU�SURYLGHV�JUHDW�DGKHVLRQ�ZKHQ�SDLQWLQJ�SODVWLF��I LEHUJODVV��EXPSHUV�DQG�DOXPLQLXP�WULP�
PROGLQJ��

, PSURYH�DGKHVLRQ�RI �DOO�SDLQWV��
4 XLFN�GU\ LQJ�FOHDU�SULPHU��
, GHDO�I RU�DXWRPRWLYH�SODVWLFV���
, QWHULRU� H[ WHULRU��
�
�
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9+7�6SHFLDOW\ �&RDWLQJV� � � � � � �
�
�
�
63�� � � �9 +7�3ULPH�&RDW�: KLWH�� � � � � � �
63�� � � �9 +7�3ULPH�&RDW�/ LJKW�* UD\ ��� � � � � �
63�� � � �9 +7�3ULPH�&RDW�%ODFN�� � � � � � �
63�� � � �9 +7�3ULPH�&RDW�' DUN�* UD\ ��� � � � � �
63�� � � �9 +7�3ULPH�&RDW�<HOORZ�=LQF�&KURPDWH�� � � � �
63�� � � �9 +7�3ULPH�&RDW�5HG�2 [ LGH��� � � � � �
63�� � � �9 +7�9 LQ\ O�' \ H�* ORVV�-HW�%ODFN�� � � � � �
63�� � � �9 +7�9 LQ\ O�' \ H�%ODFN�6DWLQ��� � � � � �
63�� � � �9 +7�9 LQ\ O�' \ H�: KLWH�6DWLQ��� � � � � �
63�� � � �9 +7�9 LQ\ O�' \ H�%XFNVNLQ�7DQ�6DWLQ�� � � � �
63�� � � �9 +7�9 LQ\ O�' \ H�%XUJXQG\ �6DWLQ�� � � � � �
63�� � � �9 +7�9 LQ\ O�' \ H�&KDUFRDO�* UD\ ��� � � � � �
63�� � � �9 +7�9 LQ\ O�' \ H�/ LJKW�* UD\ �� � � � � � �
63�� � � �9 +7�: KHHO�3DLQW�$ OXPLQXP�� � � � � �
63�� � � �9 +7�: KHHO�3DLQW�6DWLQ�%ODFN��� � � � � �
63�� � � �9 +7�: KHHO�3DLQW�&OHDU�&RDW��� � � � � �
63�� � � �9 +7�: KHHO�3DLQW�&KHY\ �5DOO\ �6LOYHU� � � � ��
63�� � � �9 +7�: KHHO�3DLQW�* ORVV�%ODFN�� � � � � ��
63�� � � �9 +7�: KHHO�3DLQW�) RUG�$ UJHQW�6LOYHU�� � � � �
63�� � � � � �9 +7�( SR[ \ �3ODWH�) LQLVK�%ULJKW�&KURPH�� � � � �
63�� � � � � �9 +7�( SR[ \ �3ODWH�) LQLVK�$ QRGL] HG�%URQ] H�� � � �
63�� � � �9 +7�0 HWDO�7LQW�5HG��� � � � � � �
63�� � � �9 +7�&DPRXIODJH�0 LOLWDU\ �%URZQ� � � � � ��
63�� � � �9 +7�1 LJKW�6KDGHV���� �R] �%ODFN� � � � � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�5HDO�5HG� � � ��
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�%ULJKW�%OXH�� � � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�5HDO�2 UDQJH�� � � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�%ULJKW�<HOORZ��� � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�6DWLQ�%ODFN�� � � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�&DVW�$ OXPLQLXP�� � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�* ORVV�%ODFN� � � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�&OHDU�� � � � �
63�� � � �9 +7�%UDNH�&DOLSHU��' UXP�	 �5RWRU�* ROG� � � � ��
63�� � � �5ROO�%DU�	 �&KDVVLV�3DLQW�* ORVV�%ODFN�� � � � �
63�� � � �5ROO�%DU�	 �&KDVVLV�3DLQW�6DWLQ�%ODFN�� � � � �
63�� � �+RRG��%XPSHU�	 �7ULP�3DLQW����� � � � � �
63�� � � �9 +7�: LQGRZ�7LQW�� � � � � � �
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/ RZ� FRVW� I OH[ LEOH� JULQGLQJ� ZKHHO� �
) RU� XVH� RQ� \ RXU� EXI I LQJ� PDFKLQH�� �
0 XFK� PRUH� DEUDVLYH� WKDQ� WKH� WRXJKHVW� JUHDVHOHVV�
FRPSRXQGV�

&XWV� WKURXJK� � SDLQW� � UXVW� � SODWLQJ�
* ULQGV� DZD\ � � VKDUS� HGJHV� � SLWV� � VFUDWFKHV� �
3DUWLQJ� OLQHV� � PRXOG� PDUNV� � WRRO� 	 � GLH� PDUNV� �
VWUHWFKHG� PHWDO� PDUNV� � EXUUV� HWF�

�
2 QFH� WKH� DGKHVLYH� KDV� KDUGHQHG� RQ� WKH� ZKHHO� RI � \ RXU� FKRLFH��
�XVXDOO\ � D� VSLUDO� VHZQ� EXI I LQJ� ZKHHO�� WKH� ZKHHO� LV� WUDQVI RUPHG�
LQWR� D� WRXJK�� \ HW� VRPHZKDW� I OH[ LEOH� JULQGLQJ� ZKHHO�� FDSDEOH� RI �
JULQGLQJ�RI �SODWLQJ��SDLQW��UXVW��DQG�VPRRWKLQJ�RXW�DOO�PHWDOV��

7KH� $ EUDVLYH� : KHHO�6 \ VWHP� FRPSULVHV� RI � D� VSHFLDO� DGKHVLYH��
DQG� D� WRXJK� JULW� DOXPLQLXP� R[ LGH� SRZGHU�� � 7KH� V\ VWHP� LV� LGHDO� I RU� PDNLQJ� I HOW� EREV� PRUH� DEUDVLYH�� &KRRVH� \ RXU�
UHTXLUHPHQWV�I URP�EHORZ���$ V�WKH�JULW�V\ VWHP�ZHDUV�RI I ��WKH�ZKHHO�PD\ �EH�UHWUHDWHG�QXPHURXV�WLPHV��

&( 0 8 . � � � � � � [ � � R] � %XI I LQJ� : KHHO� &HPHQW� � � � � �
$ / 2 ; 8 . � � � � � � � [ � � OE� $ OXPLQLXP� 2 [ LGH� � � � JULW� � �
$ / 2 ; 8 . � � � � � � � � [ � � OE� $ OXPLQLXP� 2 [ LGH� � � � � JULW� � �
$ / 2 ; 8 . � � � � � � � � [ � � OE� $ OXPLQLXP� 2 [ LGH� � � � � JULW� � � � �
$ / 2 ; 8 . � � � � � � � � [ � � OE� $ OXPLQLXP� 2 [ LGH� � � � � JULW� � �

&OHDQHU� � ' H� * UHDVHUV�
6 ' � . OHQH� 6 � � � � � � � 6 ' � . OHQH� 6 � � � � LV� D� KHDY\ � GXW\ �� PLOG� FDXVWLF� DONDOLQH� FOHDQHU�� VXLWDEOH� I RU� XVH� RQ� 6WHHO��
$ OXPLQLXP��%UDVV��&RSSHU�DQG�RWKHU�PHWDOV�� � , W�FDQ�EH�XVHG�DV�D�VRDN�FOHDQHU�DQG�HOHFWUR�FOHDQHU�RU�D�FRPELQDWLRQ�
VRDN� �HOHFWUR�FOHDQHU�SULRU�WR�( OHFWURSODWLQJ��3KRVSKDWLQJ��6WRYH�( QDPHOOLQJ��&KHPLFDO�%ODFNLQJ�RU�3RZGHU�&RDWLQJ�����
6 ' � . OHQH�6 � � � �LV�GHVLJQHG�WR�HOLPLQDWH�VROYHQW�GHJUHDVLQJ�DQG�LV�FDSDEOH�RI �SURORQJHG�EDWK�OLI H�LQ�ERWK�EDUUHO�DQG�
UDFN� LQVWDOODWLRQV� RI � DQ\ � VL] H�� LW·V� XQLTXH� EOHQG� RI � VXUI DFWDQWV� ZLWK� XQLTXH� ZHWWLQJ� DQG� SHQHWUDWLQJ� SURSHUWLHV��
ZKLFK� SURYLGH� I RU� WKH� HI I HFWLYH� UHPRYDO� RI � ODQROLQ� EDVHG� RLOV� DQG� JUHDVHV�� � 0 DQ\ � RWKHU� FRQWDPLQDWHV�� LQFOXGLQJ�
R[ LGLVHG� JUHDVHV� DQG� RLOV� DUH� UHDGLO\ � UHPRYHG� LQ� VRDN� DQG� HOHFWUR� FOHDQLQJ� RSHUDWLRQV� DW� DPELHQW� RU� HOHYDWHG�
WHPSHUDWXUHV��
6 ' . 6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 6 ' � . / ( 1 ( � 6 � � � � � � � JPV� � � � OLWUHV� � � � ��

6 ' � . OHQH� 6 � � � � � � � LV� D� 0 HGLXP� GXW\ � DONDOLQH� � � FDXVWLF� I UHH� GHWHUJHQW�� � , W� LV� D� XQLYHUVDO� VRDN� WDQN� FOHDQHU�
I RUPXODWHG� WR� UHPRYH� D� ZLGH� UDQJH� RI � FRQWDPLQDQWV� LQFOXGLQJ� RLO�� JUHDVH�� FXWWLQJ� DQG� JULQGLQJ� I OXLGV� HWF��
HQFRXQWHUHG� LQ� PDQXI DFWXULQJ� DQG� UH� PDQXI DFWXULQJ� LQGXVWULHV�� � , WV� FRPSOH[ � EOHQG� RI � DONDOLV�� VXUI DFWDQWV��
VHTXHVWUDWHV�� FKHODWRUV� PDNHV� LW� LGHDO� I RU� XVH� RQ� D� ZLGH� UDQJH� RI � DSSOLFDWLRQV�� LQFOXGLQJ� HOHFWUR� FOHDQLQJ�� I ORRU�
PDLQWHQDQFH��DQG�EDUUHOOLQJ�RSHUDWLRQV���6 ' � . / ( 1 ( �6 � � � �� �LV�VDI H�I RU�XVH�RQ�I HUURXV�PHWDOV��FRSSHU��DQG�EUDVV�DQG�
PD\ �DOVR�EH�XVHG�RQ�DOXPLQLXP��] LQF�DQG�WKHLU�DOOR\ V��ZKHUH�D�VOLJKW�HWFK�LV�QRW�FULWLFDO��
6 ' . 6 � � � � � � � � � � � � � � � � � � 6 ' � . / ( 1 ( � 6 � � � � � � � JPV� � � � OLWUHV� � � � � �

6 ' � 1 HXWDOLVH� 6 � � � � � $ �6RGLXP�%L� &DUERQDWH�EDVHG�SRZGHU�XVHG�WR�QHXWUDOLVH�VSLOOV�RI �DFLG�RU�WR�UHGXFH�DQ�DFLG�
VROXWLRQ�WR�D�VDI H�OLTXLG�I RU�GLVSRVDO���$ �ULQVH�LQ�WKH�VROXWLRQ�DI WHU�DQ�DFLG�SURFHVV�ZLOO�HQVXUH�WKDW�QR�FDUU\ �RYHU�RI �
DFLG�FDQ�DI I HFW�WKH�HOHFWURO\ WH�RI �D�I XUWKHU�SODWLQJ�SURFHVV��
6 ' � 1 ( 8 7 � 6 � � � � � � � � � � � � � � � 6 ' � 1 ( 8 7$ / , 6 ( � 6 � � � � � � JPV� � � � � � � � � � �� � � �

: HW� 	 � ' U\ � 3DSHU�
6 LOLFRQ�&DUELGH�: HW�	 �' U\ �3DSHU�JLYHV�\ RX�H[ FHSWLRQDOO\ �ORQJ�OLI H�ZLWK�LQFUHDVHG�FXWWLQJ�SRZHU���

: ' � � � � � � �; �� � �* 5, 7 �

: ' � � � � � � �; �� � �* 5, 7 �
: ' � � � � � � ��� �; �� � � �* 5, 7 �
: ' � � � � � � ��� �; �� � � �* 5, 7 �
: ' � � � � � � ��� �; �� � � �* 5, 7 �
: ' � � � � � � ��� �; �� � � �* 5, 7 �
: ' � � � � � � ��� �; �� � � �* 5, 7 �
: ' � � � � � � � ����� �; �� � � � �* 5, 7 �
: ' � � � � � � � ����� �; �� � � � �* 5, 7 �
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5HYHUVH� 2 VPRVLV� 6 \ VWHP � � � � <RXU� RZQ� ' H� , RQLVHG� : DWHU� 6 \ VWHP�

7KLV� LV� DQ� HFRQRPLFDO� � � � JDOORQ� SHU� GD\ � 5HYHUVH� 2 VPRVLV� XQLW� WKDW� LV� FRPSDFW� LQ� VL] H�� I RU�
VLWXDWLRQV�WKDW�UHTXLUH�OHVV�VSDFH�DQG�WKH�EHQHI LW�RI �EHLQJ�SRUWDEOH��2 Q�DYHUDJH��WKLV�XQLW�ZLOO�
UHPRYH� � � � � � � �RI �WDS�ZDWHU�FRQWDPLQDQWV�� , W�LQFOXGHV�D� � � � JDOORQ�SHU�GD\ �7 ) &�PHPEUDQH��DQ�
, ) &( �LQ� OLQH�FDUERQ� �VHGLPHQW�SUH�I LOWHU��D�� � � �LQFK�JDUGHQ�KRVH�DGDSWHU�DQG�� �I HHW�RI �\ HOORZ��
EOXH�DQG�RUDQJH�WXELQJ��7KLV�XQLW�FDQ�EH�UXQ�RQ�$ 1 <�ZDWHU�V\ VWHP��ZHOO�RU�FLW\ ��
6SHFLI LFDWLRQV� �
/ HQJWK��� � �� � � µ��: LGWK��� �� � � µ��+ HLJKW��� µ���' U\ �ZHLJKW��� �� �OEV�
2 SWLPDO�LQSXW�ZDWHU�WHPS��� � � � � ƒ) ��� � � � � ƒ&�
2 SWLPDO�36 , ��� � ���2 SWLPDO�7RWDO�' LVVROYHG�6ROLGV��� � � � �SSP�
, QSXW�ZDWHU�W\ SH��$ Q\ �KRXVH�ZDWHU�V\ VWHP�

0 HPEUDQH�W\ SH��7KLQ�) LOP�&RPSRVLWH��7 ) &�
5DWHG�* DOORQV�3HU�' D\ ��� � ���: DVWH�WR�3URGXFW�UDWLR��� �WR�� �
, QKLELWLQJ� ' DPDJLQJ�WDS�ZDWHU�FKHPLFDOV�� , URQ��&DOFLXP��0 DJQHVLXP��+ HDY\ �
6HGLPHQW�
3UH� I LOWHU� PHGLD�� , ) &( �� , QOLQH� � � —�� VROLG� EORFN� FDUERQ� I LOWHU�� 3RVW� I LOWHU�
PHGLD��1 � $ �

6XSSOLHG� LQSXW� ZDWHU� DGDSWHU�� * + ) �� � � � � VWDQGDUG� WKUHDG�� � 6HH� &RQQHFWLRQ� 3DUWV� I RU�
RSWLRQDO�DGDSWHUV���7XELQJ�W\ SH��� � � �SUHVVXUH�WXELQJ�

) LOWHU�FKDQJH�WLPHV��1 2 7( ��FKDQJH�WLPHV�DUH�YDULDEOH�GHSHQGLQJ�RQ�WKH�WDS�ZDWHU�FRQGLWLRQV��6WDWHG�WLPHV�DUH�DQ�
DYHUDJH��7 ) &�PHPEUDQH��� �WR�� �\ HDUV��, ) &( ��� �PRQWKV�

7KH�) / 8 6+ �. , 7 �HQDEOHV�WKH�PHPEUDQH�WR�EH�I OXVKHG�ZLWK�SUHVVXUL] HG�ZDWHU�WR�KHOS�UHPRYH�FRQWDPLQDWH�EXLOG� XS�
DQG�H[ WHQG�PHPEUDQH�OLI H��7KLV�NLW�FRPHV�FRPSOHWH�ZLWK�DOO�QHFHVVDU\ �I LWWLQJV�WR�KRRN�XS�WR�WKH�52 �V\ VWHP��7KH�
V\ VWHP�LQFOXGHV�WKH�) OXVK�. LW���7 ) &�0 HPEUDQHV�ZLOO�QHHG�WR�EH�UHSODFHG�HYHU\ �� � � �\ HDUV���, ) &( �&DUERQ�I LOWHUV�ZLOO�
QHHG�WR�EH�UHSODFHG�DSSUR[ LPDWHO\ �HYHU\ �� �PRQWKV��

52 � � � � � 5( 9 ( 56 ( � 2 60 2 6 , 6 � 6<67 ( 0 � 	 � ) / 8 6+ � . , 7 � �� � � � � � � � �
7 ) &0 ( 0 � � � � � � � 7 ) &� 0 ( 0 %5$ 1 ( � � � � � � �
) / 8 6+ . , 7 � � � � � � � ) / 8 6+ � . , 7 � �� � � � � � �
, ) &( � � � � � � � , ) &( � ) , / 7 ( 5� � � � � �
� � � � � � � �

1 ( : ���� ´ ) / $ 6+ � &2 33( 5µ� &RSSHU� 3ODWLQJ�

' 2 ( 6 � 7+ ( � ´, 0 32 66 , %/ ( µ� � � SODWHV� RQWR�� / ( $ ' �� 32 7 �0 ( 7$ / �� 67 ( ( / �� 3( : 7 ( 5�� = , 1 &��%5$ 66 ��
= , 1 &$ 7( ' � $ / 8 0 , 1 8 0 �� ( / ( &752 / ( 66 � 1 , &. ( / �� $ 1 ' � &2 33( 5�� � 1 2 7 � 72 � %( � 8 6 ( ' � : , 7+ �
6 , / 9$ 635$ <� &2 1 ' 8 &7 , 9 ( � 0 ( ' , 8 0 � RU� &2 33( 5� &2 1 ' 8 &7 , 9 ( � 3$ , 1 7 �

·  ( OLPLQDWHV� WKH� XVH� RI � F\ DQLGH� VWULNH� FRDWV� �
·  ( OLPLQDWHV� WKH� XVH� RI � 3RW� 0 HWDO� 3ULPHU� RQ� =LQF�
·  ( OLPLQDWHV� WKH� XVH� RI � 1 LFNHO� 6WULNH� RQ� 6WHHO� SULRU� WR� FRSSHU� SODWLQJ�

, GHDO� I RU� ¶SULPLQJ� WKH� OHDG� RQ� I LVKLQJ� OXUHV�� DQG� VXQ� FDWFKHUV�� SULRU� WR� SODWLQJ� ZLWK� 1 LFNHO� RU� &RS\ � &KURPH�
, QFUHDVHV�WKH�ERQG�RI �DFLG�FRSSHU��QLFNHO�DQG�&RS\ �&KURPH�WR�DOO�VXEVWUDWHV��6HH�RXU�QHZ�) / $ 6+ �&2 33( 5�3OXJ�Q�
3ODWH� . LW�� � � ) / $ 6+ � &2 33( 5� %HQHI LWV�� � ‡� 2 QH� VROXWLRQ� VHUYHV� DV� ERWK� D� VWULNH� DQG� D� SODWH� EDWK�� � ‡� + DV� JUHDWHU�
WKURZLQJ� SRZHU� WKDQ� DFLG� FRSSHU�� � ‡� ( OLPLQDWHV� WKH� LQKHUHQW� GDQJHUV� RI � F\ DQLGH� LQ� WKH� ZRUN� SODFH� DQG� LPSURYHV�
KHDOWK�DQG�VDI HW\ ��

) / $ 6+ �&2 33( 5�LV�D�XQLTXH�DONDOLQH�HOHFWURO\ WLF�FRSSHU�SODWLQJ�SURFHVV�ZLWK�FRYHULQJ�DQG�WKURZLQJ�SRZHUV�JUHDWHU�
WKDQ�F\ DQLGH�FRSSHU�� � ) / $ 6+ �&2 33( 5�LV�DQ�RXWVWDQGLQJ�SUH� SODWH�FRSSHU�VWULNH�I RU�EULJKW�QLFNHO��DFLG�FRSSHU��WLQ�
DQG� VROGHU� SODWHV�� , W� LV� DQ� H[ FHOOHQW� KHDW� WUHDW� VWRS� RI I � SODWH� DQG� ( 0 , �VKLHOG�� , W�LV�DOVR�DQ�H[ FHOOHQW�GHFRUDWLYH�
I LQLVK� I RU� EXWWRQV�� ULYHWV�� OLJKWLQJ� I L[ WXUHV� DQG� EXLOGHUV·� KDUGZDUH�� ) / $ 6+ � &2 33( 5� SURGXFHV� D� I LQH� JUDLQHG��
VPRRWK��GHQVH�DQG�GXFWLOH�FRSSHU�GHSRVLW��ZKLFK�LV�QRQ� SRURXV�DQG�KDV�H[ FHOOHQW�ERQGLQJ�SURSHUWLHV���
3OHDVH�VHH�WKH�ZHE�SDJH�I RU�PRUH�WHFKQLFDO�LQI RUPDWLRQ�
�
7KH� � � � � OLWUHV� � ) / $ 6+ � &2 33( 5� . LWV� FRQWDLQ� � � � �ZHLJKW� � NJ� �
) / $ 6+ �&2 33( 5�3DUW�$ �� �TXDUWV� � ) / $ 6+ �&2 33( 5�3DUW�%��� �SLQW�
) / $ 6+ �&2 33( 5�3DUW�&��� �SLQW� � � �3ODWLQJ�WDQN�DQG�OLG�� �� �OLWUHV��
� �3XUH�&RSSHU�$ QRGH�� �[ �� ��� � � �+ HDWHU�� � � Z��� � �

�

F� �
� �NJ�[ �3LFNOH�� �� ��� � � 7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�

) / � � � � ) / $ 6 + � &2 33( 5� . LW� � � � � OLWUHV� � �
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32 : ' ( 5� &2 $ 7 , 1 * � 7$ 3( �
� �0 , / �7+ , &. �32 : ' ( 5�&2 $ 7, 1 * �7$ 3( �� ��
7KLV�� �PLO�SRO\ HVWHU�WDSH�KDV�D�� �� � PLO�FRDWLQJ�RI �D�VSHFLDOO\ �FXUHG�VLOLFRQH�DGKHVLYH�WKDW�
UHPRYHV�FOHDQO\ �ZKHQ�H[ SRVHG�WR�WHPSHUDWXUHV�WKDW�GR�QRW�H[ FHHG�� � � �GHJUHHV�) ��

3&7$ 3( � � � � � � � � � � 3RZGHU� &RDWLQJ� 0 DVNLQJ� 7DSH� ñ� � : LGH� [ � � � � \ GV� / RQJ� � � � � � � � � � � � � �� � �
3&7$ 3( � � � � � � � � � � � 3RZGHU� &RDWLQJ� 0 DVNLQJ� 7DSH� � � � : LGH� [ � � � � \ GV� / RQJ� � � � � � � � � � � � � � �
3&7$ 3( � � � � � � � � � � � 3RZGHU� &RDWLQJ� 0 DVNLQJ� 7DSH� � � � : LGH� [ � � � � \ GV� / RQJ� � � � � � � � � � � � � � �
�

$ LUEUXVK�6HW�
3HUI HFW�I RU�WKH�DSSOLFDWLRQ�RI �6LOYDVSUD\ �FRQGXFWLYH�FRDWLQJ��

3DFNDJLQJ�PD\ �FKDQJH�I URP�WLPH�WR�WLPH��

�
$ %5� $ , 5%58 6+ � 6 ( 7 �� � � � � � � � � � �

�

/ DE� 0 HWDO� 3URGXFWV�
�
5HDG\ � WR� XVH�DOXPLQLXP� I LOOHG�UHSDLU�DQG�SDWFKLQJ�FRPSRXQG�� �6SUHDGV�OLNH�SDVWH��KDUGHQV�LQWR�
PHWDO�� �$ GKHUHV�WR�PHWDO��ZRRG��SODVWLF��JODVV�� I LEUHJODVV�DQG�PRUH�� �$ SSO\ �ULJKW�I URP�WKH�FDQ��
1 R� PL[ LQJ� RI � WZR� SDUWV�� QR� PHDVXULQJ� RU� KHDW� UHTXLUHG�� � / DE� PHWDO� FDQ� EH� PLOOHG�� GULOOHG��
WDSSHG�� JURXQG� DQG� VDQGHG� VPRRWK�� � : LOO� QRW� VKULQN� RU� FUDFN�� , W� LV� ZDWHU� UHVLVWDQW� DQG�
UXVWSURRI �� : LWKVWDQGV� KHDW� WR� � � � ƒ) � �KLJKHU� I RU� RQH� WLPH� SRZGHU� FRDWLQJ� H[ SRVXUHV� �� 7KLQ�
ZLWK�/ DE� VROYHQW�I RU�EUXVKLQJ�RU�VSUD\ LQJ��0 DQ\ �DSSOLFDWLRQV�PD\ �EH�PDGH�I URP�D�VLQJOH�FDQ�� � �

VLPSO\ �DGG�/ DE� VROYHQW�EHI RUH�FRYHULQJ��6SUHDGLQJ�RU�VKDSLQJ�/ DE� PHWDO��DXWR�ERG\ �ZRUN��VFXOSWXULQJ� �LV�HQKDQFHG�
E\ � NHHSLQJ� DSSOLFDWRU� PRLVW� ZLWK� / DE� VROYHQW� ZKLOH� VSUHDGLQJ�� ' XUDEOH�� SHUPDQHQW� I LOOHU� I RU� SDWFKLQJ� VHDPV� DQG�
FUDFNV��UHEXLOGLQJ�ZRUQ�PHWDO�VXUI DFHV��UHSDLULQJ�GHQWHG�PHWDO�� I LQLVKLQJ�ZHOGV�� I LOOLQJ�KROHV�DQG�LPSHUI HFWLRQV�LQ�
PHWDO�FDVWLQJV��0 D\ �EH�SRZGHU�FRDWHG�I RU�VLQJOH�H[ SRVXUHV�XS�WR�� � � ƒ) ��QR�ORQJHU�WKDQ�� � �PLQXWHV���3DFNDJHG�LQ�� � �
R] ���� � �R] ��

$ 3� � � � � � � � � / $ %� 0 ( 7$ / � � � � 2 =� 	 � � � 3, 1 7 � 62 / 9 ( 1 7 � � � � �

$ 3� � � � � � � � � / $ %� 0 ( 7$ / � � � � 2 =� 	 � � � 3, 1 7 � 62 / 9 ( 1 7 � � � � �

5HSDLU� FRPSRXQG� I RU� KLJK� KHDW� DSSOLFDWLRQV� �
2 QH� SDUW�PHWDO�SXWW\ �DEOH�WR�ZLWKVWDQG�WHPSHUDWXUHV�WR� � � � � ƒ) ��$ SSO\ �GLUHFWO\ � I URP�WKH�FDQ�
ZLWK�D�SXWW\ �NQLI H��&DQ�EH�PDFKLQHG��JURXQG�� I LOHG��DQG�VDQGHG��5HSDLUV�LWHPV�SULRU�WR�OHQJWK\ �
RU�UHSHDWHG�SRZGHU�FRDWLQJ�SURFHVVHV��
, GHDO� I RU�UHSDLUV�LQ�SRZGHU�FRDWLQJ��PHWDOZRUNLQJ��ZHOGLQJ�� I DEULFDWLQJ��KHDWLQJ��FRQVWUXFWLRQ��
GLH� FDVWLQJ�� DQG� PRXOG� UHI LQLVKLQJ� ZKLFK� PD\ � EH� VXEMHFWHG� WR� KLJK� WHPSHUDWXUHV�� 8 VHG� WR�
UHSDLU�I DEULFDWHG�SDUWV��FRUH�ER[ HV��ERLOHUV��PXI I OHUV��H[ KDXVW�V\ VWHPV��PRXOGV��ZRRG�DQG�FRDO�

EXUQLQJ�VWRYHV��JULOOV��HQJLQHV��UDGLDWRUV��DQG�LQGXVWULDO�RYHQV���3DFNDJHG�LQ�� � �R] ��FRQWDLQHUV��
�

$ 3� � � � � � � � � + , � 7 ( 0 3� / $ %� 0 ( 7$ / � � � � 2 =� 	 � � � 3, 1 7 � 62 / 9 ( 1 7 � � � � � � � � � �
�

7KLQQHU� I RU� / DE� PHWDO� � PHWDO� FOHDQHU� �
$ �EOHQG�RI �VROYHQWV�I RU�WKLQQLQJ�/ DE� PHWDO�WR�SDLQW�FRQVLVWHQF\ �I RU�EUXVKLQJ�RU�VSUD\ LQJ���
6XUI DFHV�FOHDQHG�ZLWK�/ DE� VROYHQW�SURYLGH�VXSHULRU�DGKHVLRQ�I RU�/ DE� PHWDO�DQG�+ L� 7HPS�/ DE�
PHWDO���&XWV�DQG�I OXVKHV�RLO��JUHDVH��DQG�GLUW�RI I �RI �SUHFLVLRQ�WRROV��EHDULQJV��JHDUV��PRWRUV��
FRQGHQVHUV��FRQWUROV��DQG�RWKHU�YDOXDEOH�HTXLSPHQW��/ HDYHV�QR�I LOP�DQG�GRHV�QRW�FRUURGH����
3DFNDJHG�LQ�SLQW�� � � R] � �FRQWDLQHUV����
$ OO�/ DE� 0 HWDO�DQG�+ L�7HPS�/ DE� 0 HWDO�SURGXFWV�DUH�VROG�ZLWK�D�SLQW�RI �/ DE� 6ROYHQW��7KLV�VROYHQW�
LV�XVHG�WR��

·  &OHDQ�WKH�PHWDO�SULRU�WR�DSSOLFDWLRQ��
·  7KLQ�WKH�SURGXFW�
·  . HHS�WKH�SURGXFW�I URP�GU\ LQJ�RXW�DI WHU�RSHQLQJ��3RXU�D�VPDOO�DPRXQW�RI �/ DE� 6ROYHQW�LQ�WKH�FDQ�DI WHU�XVH��

�

$ 3� � � � � � � � � / $ %� 62 / 9 ( 1 7 � � � � � 3, 1 7 � � � � � � � � � � � � � � � �
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%DE\ � 6KRH� %URQ] LQJ� . LW� � � � � � � � � � � : HLJKW� � � NJ� ² � NLW� � � � � � 3RZHU� VXSSO\ � ² � � NJ� �
1 RZ�\ RX�FDQ�MRLQ�WKH�WKRXVDQGV�RI �SHRSOH�LQ�WKH�8 6$ �WKDW�DUH�EURQ] LQJ�EDE\ �VKRHV�DQG�VLPLODU�REMHFWV��DV�D�KREE\ �
RU� DV� D� EXVLQHVV�� ZLWK� RXU� QHZ� %DE\ � 6KRH� %URQ] LQJ� . LWV�� : H� RI I HU� D� FRPSOHWH� VWDUWHU� NLW�� ZKLFK� LQFOXGHV�
HYHU\ WKLQJ�UHTXLUHG�WR�EHJLQ�WR�EURQ] H�SDUWV�DQG�DVVXPHV� \ RX�DOUHDG\ �KDYH�VXFK�LWHPV�DV�D� ' &�SRZHU�VXSSO\ �7KH�
NLWV�LQFOXGH�� �� �OLWUHV�RI �&RSSHU�SODWLQJ�VROXWLRQ�DQG�� �[ � � �OLWUH�WDQNV��ODUJH�HQRXJK�WR�SODWH�� �VKRHV�DW�D�WLPH��7KH�
NLW� FDQ� EH� XVHG� WR� EURQ] H� DOPRVW� DQ\ WKLQJ� WKDW� LV� QRQ� FRQGXFWLYH�� LQFOXGLQJ� EDE\ � VKRHV�� SODVWLF� SDUWV�� OHDWKHU�
LWHPV��I DEULF��I ORZHUV��SODQWV��EXWWHUI OLHV�HWF��6HH�WKH�: HE�3DJH�I RU�GHWDLOV��
�

&RQWHQWV� �

� �[ �� OLWUH�WDQNV�
� �[ �6WDLQOHVV�6WHHO�$ QRGHV�
� �[ �&RSSHU�$ QRGH�
&RSSHU�&U\ VWDO�0 L[ WXUH�
&RSSHU�%ULJKWHQHUV�
� �� �OLWUHV�%URQ] H�3ODWLQJ�6ROXWLRQ�
� �[ �6 ' � � � � �&OHDQHU�' HJUHDVHU�� � �OLWUHV�
� �[ �� � � �ZDWW�KHDWHUV�ZLWK�WKHUPRVWDW�
� �[ �� � � ZDWW�%RLO�+ HDWHU�
� �[ �$ LU�3XPS�DJLWDWRU��SLSH�DQG�EXEEOHU�
� �[ �� R] �6 '  %URQ] LQJ�6ROXWLRQ�
� �[ �� � R] �FDQV�&DVZHOO�6HDOHU�&RQFHQWUDWH�

� �[ �� � � �+ 3�%HQFK�%XI I LQJ�DQG�* ULQGLQJ�6 \ VWHP�
� �[ �� � �6LVDO�: KHHOV�
� �[ �� � �6WLWFKHG�&RWWRQ�: KHHOV�
� �[ �� � �/ RRVH�&RWWRQ�: KHHOV�
� �[ �� � �* ULQGLQJ�: KHHOV��&RXUVH�	 �0 HGLXP� �
� �[ �%ODFN�&RPSRXQG�
� �[ �%URZQ�&RPSRXQG�
� �[ �: KLWH�&RPSRXQG�
� �[ �: KHHO�5DNH�
� �[ �%RRNOHW�RQ�%XI I LQJ�DQG�3ROLVKLQJ�
� �[ �$ LU�%UXVK�. LW�
� �[ �� R] �6LOYDVSUD\ �&RQGXFWLYH�PHGLXP�
� �[ �7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�9HUVLRQ�� �

352 ' %%66 � � � � � � � � � � � � � � %DE\ � %URQ] LQJ� 6KRH� 6 \ VWHP� �
�����

( / ( &752 / ( 66 � 32 7 � 0 ( 7$ / � 75( $ 70 ( 1 7 � . , 7 �
7KH�PDMRU�SUREOHP�ZLWK�3RW�0 HWDO��=LQF�' LH� &DVWLQJ� �LV�WKDW�LW�FRUURGHV�� �EDGO\ ���, WV�XVH�LV�
ZLGHVSUHDG� LQ� WKH� DXWRPRWLYH� DQG� PRWRUF\ FOH� LQGXVWU\ �� PDLQO\ � EHFDXVH� LW� LV� HDV\ � WR� FDVW�
LQWR�LQWULFDWH�SDUWV���

3RW�0 HWDO�ZLOO�SROLVK�XS�DQG�ORRN�YHU\ �JRRG��I RU�DERXW�� � � �GD\ V��WKHQ�LW�UDSLGO\ �GXOOV�GRZQ�WR�
D� OHDGHQ� ORRN�� 7KLV� FDQ� EH� PRVW� XQDWWUDFWLYH� RQ� YHKLFOHV� ZLWK� ORWV� RI � VKLQ\ � DOXPLQLXP� RU�
FKURPH�� %\ � SROLVKLQJ� WKH� SDUW�� WKHQ� LPPHGLDWHO\ � SODWLQJ� LW� ZLWK� 3RW� 0 HWDO� ( OHFWUROHVV�
1 LFNHO�� WKH� PHWDO� FDQ� EH� JLYHQ� D� ORQJ� WHUP�� EULJKW�� VKLQ\ � VXUI DFH�� FORVHO\ � PDWFKLQJ� WKH�
RWKHU� FRPSRQHQWV� RQ� WKH� YHKLFOH�� � 3DUWV� PDGH� RI � 3RW� 0 HWDO� DQG� WUHDWHG� ZLWK� 3RW� 0 HWDO�
7UHDWPHQW�PD\ �EH�SODWHG�ZLWK�DQ\ �RI �WKH�I ROORZLQJ�&$ 6 : ( / / �3ODWLQJ�6 \ VWHPV�� �( OHFWUROHVV�
1 LFNHO��( OHFWUROHVV�. URPH��5HJXODU�1 LFNHO��XVLQJ�SRZHU�DQG�DQRGHV� ��&RS\ �&KURPH��&RSSHU��

7KH�3RW�0 HWDO�75( $ 70 ( 1 7 �V\ VWHP�DOVR�SURYLGHV�D�WKLQ�OD\ HU�RI �QLFNHO�DOO�RYHU�WKH�VXUI DFH��WR�SUHYHQW�WKH�DFLGLF�
DFWLRQ�RI �QLFNHO��FRSSHU�	 �( OHFWUROHVV�1 LFNHO�	 �. URPH�EDWKV��I URP�DWWDFNLQJ�WKH�SRW�PHWDO���5HSDLUV�FDQ�EH�FDUULHG�
RXW�EHI RUH�WKLV�SURFHVV��LI �VROGHULQJ��RU�DI WHUZDUGV�LI �FRSSHU�SODWLQJ���, W�LV�LPSRUWDQW�WKDW�\ RX�HQVXUH�DOO�DUHDV�RI �
WKH�SDUW�DUH�H[ WUHPHO\ �FOHDQ��HVSHFLDOO\ �DQ\ �SLWWHG�DUHDV��7KHVH�VKRXOG�EH�FORVHO\ �H[ DPLQHG�I RU�DQ\ �EODFN�GHSRVLWV��
DQG�WKH\ �VKRXOG�EH�UHPRYHG�E\ �GULOOLQJ��EHDG�EODVWLQJ�HWF��, Q�WKH�HYHQW�WKDW�WKH�SDUW�ZLOO�UHTXLUH�VRPH�UHSDLU��WKLV�
PD\ �EH�FDUULHG�RXW�ZLWK�6ROGHU�SDVWHV��RU�E\ �KHDYLO\ �FRSSHU�SODWLQJ��WKHQ�VDQGLQJ�VPRRWK��

� � OLWUH� . LW�� � �3DUW�$ �� � [ � � � � �PO�� � R] � ��3DUW�%�� � [ � � � � �PO�� � R] � �� � �6WHHO�3ODWH�RXW�3DGV��� � [ �( 1 ' �3ODWH�2 XW�' LVSRVDO�
&RQFHQWUDWH�� � PO��2 SHUDWLQJ�, QVWUXFWLRQV��� ������������������� � � � �� � ������������

( 30 7 � � � � � � � � � � � � � ( / ( &752 / ( 66 � 32 7 � 0 ( 7$ / � 75( $ 70 ( 1 7 � . , 7 � � � � � � � � � �
� �

´3\ UR� 3XWW\ � � � � � µ�
·  + , � 7 ( 0 3�5HVWRUDWLRQ�3URGXFW�
·  7+ ( �XOWLPDWH�LQ�UHVWRUDWLRQ�VROXWLRQV�XVLQJ�WRGD\ ·V�WHFKQRORJ\ ��

7KLV�KLJK�WHPSHUDWXUH�FHUDPLF�DQG�PHWDO� I LOOHG�SDVWH�LV�LGHDO�I RU�UHSDLULQJ�GHI HFWV�LQ�
PDQLI ROGV�� KHDGHUV�� H[ KDXVW� SLSHV�� PXI I OHUV�� DQG� PRUH�� � 3\ UR� 3XWW\ � � � � � � ERQGV�
WHQDFLRXVO\ �WR�FDVW�LURQ�DQG�VWHHO��DQG�LV�HDV\ �WR�DSSO\ ��FXUH��PDFKLQH�DQG�FOHDQ��

�
3<52 � � � � � 3<52 � 38 77<� � � � � �
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0 ( 7$ / �) ,1 ,6+ ,1 * �62 / 8 7,2 1 6�� � �1 HZ��&DVZHOO�$ QWLTXLQJ�2 [ LGLVHUV
$ OO�0 HWDO�) LQLVKLQJ�6ROXWLRQV�DUH�HDV\ �WR�XVH��SURGXFH�DXWKHQWLF��FRQVLVWHQW�UHVXOWV��UHTXLUH�QR�KHDW�RU�HOHFWULFLW\ ��DUH�
�ZDWHU�%DVHG��QRQ�IODP P DEOH�DQG�UHDFW�ZLWKLQ�P LQXWHV��

�
�

&RGH� ' HVFULSWLRQ� $ SSOLFDWLRQ� 6L] H� + $ = �

$ � � � 7LI I DQ\ � * UHHQ� �7KH�RULJLQDO�VROXWLRQ�I RU�
WKH�¶JUHHQLQJ
 �RI �WKH�FRSSHU�FRPSRQHQWV�
RI �7LI I DQ\ �ODPSV��

$ SSO\ �WKH�VROXWLRQ��XQGLOXWHG��ZLWK�D�VRI W�
SDLQWEUXVK���$ OORZ�WR�UHDFW�RQ�WKH�FRSSHU�
RYHUQLJKW������������������������������������������

� � �I O�R] �
� � � � PO� �
�

<HV�

$ � � � %URQ] H� 	 � %ODFNHQLQJ� 6ROXWLRQ� � �) RU�XVH�
RQ�&RSSHU��EUDVV�DQG�6LOYHU��9DU\ LQJ�WKH�
VWUHQJWK�	 �WLPH�RI �LPPHUVLRQ�FDQ�SUR�
GXFH�DQ�DOPRVW�LQI LQLWH�UDQJH�RI �VKDGHV��

0 L[ �� � � �I OXLG�R] �RI �&RQFHQWUDWH�WR�� �JDO�
ZDWHU�GHSHQGLQJ�RQ�HI I HFW�UHTXLUHG��8 VH�DW�
URRP�WHPS��$ GG�� I O�R] �+ RXVHKROG�DPPRQLD�
WR�SUHVHUYH�WKH�PL[ HG�VROXWLRQ���������

� �I O�R] �
� � � � PO� �

<HV�

$ � � � � ) OHPLVK� * UH\ � 	 � %ODFNHQHU� � I RU�XVH�RQ�
FRSSHU��EUDVV�DQG�EURQ] H��� � � �WR�� � � �
E\ �YROXPH�VROXWLRQV�SURGXFH�EODFN�WR�
EODFNLVK�EURZQ�I LQLVKHV�RQ�FRSSHU�DQG��

EUDVV�ZLWK�LPPHUVLRQV�RI �� �WR�� �PLQXWHV��
' LOXWHG�� � �WR�� � � �E\ �YROXPH�VROXWLRQV�
SURGXFH�OLJKWHU�) OHPLVK�DQG�VWDWXDU\ �
EURQ] HV�ZLWK�� �WR�� �PLQXWHV�RI �LPPHUVLRQ����

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � &KRFRODWH� %URZQ� ��3URGXFHV�D�FKRFRODWH�
EURZQ�WR�DQWLTXH�EURZQ�I LQLVK�RQ�FRSSHU�
DQG�EUDVV��

0 L[ �� � � �FRQFHQWUDWH�ZLWK�� � � �ZDWHU��8 VH�
DV�D�GLS�DW�URRP�WHPSHUDWXUH��

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � %ODFN� 	 � %URZQ� 2 [ LGLVHU� ��%ODFNHQV�
VLOYHU�DQG�QLFNHO�DQG�EURZQV�FRSSHU�DQG�
EUDVV�

0 L[ �� � � �FRQFHQWUDWH�ZLWK�� � � �ZDWHU��8 VH�
DV�D�GLS�DW�URRP�WHPSHUDWXUH��

�

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � 9HUGL� * UHHQ� ��2 Q�EUDVV�DQG�FRSSHU� 0 L[ �� � � �FRQFHQWUDWH�ZLWK�� � � �ZDWHU��8 VH�
DV�D�GLS�DW�URRP�WHPSHUDWXUH�����������

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � 6ZDE� RQ� &RSSHU� %ODFNHQHU� � $ Q�LQVWDQW�
DFWLQJ�VZDE� RQ� WRXFK� XS�FKHQLFDO�
FRQYHUVLRQ�I LQLVK�I RU�FRSSHU�DOOR\ V��

&RORXU�FDQ�EH�YDULHG�I URP�OLJKW�EURZQ�WR�
EURZQ� WR� EODFN��

�

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � 3HZWHU� %ODFNHQHU���) RU�SHZWHU�RQO\ � 0 L[ �� � � �FRQFHQWUDWH�ZLWK�� � � �ZDWHU��8 VH�
DV�D�GLS�DW�URRP�WHPSHUDWXUH�����������

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � * XQ� 0 HWDO� %OXH� � 3URGXFHV�* XQ�PHWDO�
EOXH��EODFN��EURZQ�DQG�VOLJKW�SXUSOH�RQ�
FRSSHU��EUDVV��EURQ] H��ZKLWH�PHWDOV��
VLOYHU�DQG�WLQ�OHDG�DOOR\ V��

8 VHG�DW�� � � � � � �E\ �YROXPH�DW�� � � � � °) ��
' RHV�QRW�FRQWDLQ�VHOHQLXP����1 RW�I RU�XVH�RQ�
VWHHO���

�

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � =LQF� %ODFNHQHU� �$ �URRP�WHPSHUDWXUH�
EODFNHQLQJ�SURFHVV�I RU�GLH�FDVW�DQG�
SODWHG�] LQF�VXUI DFHV��

' LOXWHG�ZLWK�� �SDUWV�RI �ZDWHU�I RU�D�� � � �E\ �
YROXPH�ZRUNLQJ�VROXWLRQ��, PPHUVLRQ�WLPHV�
� � � �PLQXWHV��������������������������������������

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � 6WDLQOHVV� 6WHHO� %ODFNHQHU� � $ Q�DFLGLF�
OLTXLG�FRQFHQWUDWH�XVHG�I XOO�VWUHQJWK�RU�
GLOXWHG�ZLWK�ZDWHU�WR�EODFNHQ�66 �DW�
URRP�WHPSHUDWXUH�I RU�FRORXU�FRGLQJ�
SDUWV�DQG�EODFNHQLQJ�HQJUDYLQJV�RQ�66 ���

3URGXFHV�D�SOHDVLQJ�GDUN�JUH\ � EODFN�I LQLVK��
) RU�� � � 6 �GLOXWH�� �YROPHV�ZDWHU�WR�� �RI �
FRQFHQWUDWH��
) RU�� � � 6 �GLOXWH�� �YROXPHV�ZDWHU�WR�� �RI �
FRQFHQWUDWH��������������������������������������

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � $ OXPLQLXP� %ODFNHQHU� � $ Q�, PPHUVLRQ�RU�
VZDE� RQ�I LQLVK�DW�URRP�WHPSHUDWXUH�I RU�
DOXPLQLXP�VXUI DFHV��

8 VHG�DW�I LOO�VWUHQJWK�I RU�VZDE� RQ�RU�GLOXWHG�
ZLWK�� �SDUWV�ZDWHU�I RU�LPPHUVLRQ���

� � �I O�R] �
� � � � PO� �

<HV�

$ � � � � %ODFN� &KURPDWH� � SURYLGHV�D�WUXH�EODFN�
FKURPDWH�RQ�] LQF�RU�FDGPLXP�SODWH��
HVSHFLDOO\ �QXWV��EROWV�DQG�I DVWHQHUV��

, PPHUVH�SODWHG�SDUWV�RU�� � � � � �VHFRQGV�WR�
JHW�GHVLUHG�FRORXU��5LQVH�ZLWK�ZDWHU�WR�VWRS�
SURFHVV�DQG�GU\ �ZLWK�KRW�DLU�� � � � �GHJ�) � �

�

� �R] �
PDNHV�� �
8 6 �* DO��
� � � � PO� �

<HV�

$ � � � � $ OXPLQLXP� &KURPDWH� � � * LYHV�D�OLJKW�
LULGHVFHQW�\ HOORZ�WR�EURZQ�FKURPDWH�
I LQLVK�I RU�DOXPLQLXP��3URGXFHV�WKH�
PD[ LPXP�FRUURVLRQ�UHVLVWDQFH�I RU��

FKURPDWH�I LQLVKHV�RQ�DOXPLQLXP�DOOR\ V��
0 HHWV�8 6$ �0 LO� &� � � � � � $ ���, W�LV�XVHG�DW�� �
� � �E\ �YROXPH�# �� � � � � � ƒ�) ��1 RWH��' RHV�QRW�
ZRUN�ZHOO�RQ�DOOR\ V�KLJK�LQ�VLOLFRQ�� � � �

� � �I O�R] � �
� � � � PO� �

<HV�

$ %6 � � 6 ' � %URQ] LQJ� 6ROXWLRQ� �
%URZQV�DQG�%ODFNHQV�&RSSHU�DQG�LWV�
DOOR\ V�LQFOXGLQJ�%UDVV��

0 L[ �� � � �² �� � � �FRQFHQWUDWH�ZLWK�' LVWLOOHG�
: DWHU��8 VH�DW�URRP�WHPSHUDWXUH���� � � POV�
PDNH�� �� �OLWUHV���������������������������������

� � � POV� <HV�
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�
6ZLYHO� + RRNV�

+ DQJ� SDUWV� I RU� SRZGHU� FRDWLQJ� RU� SDLQWLQJ� ZLWK� RXU� VZLYHO� KRRN�� � 6WURQJ�� GRXEOH� EDOO�
EHDULQJ�FRQVWUXFWLRQ�DOORZV� \ RX�WR�HDVLO\ �WXUQ�WKH�SDUWV�WR�SDLQW�WKH�RWKHU�VLGHV�� �2 XU�
VZLYHO� KRRNV� KDYH� D� � � � OE� ORDG� FDSDFLW\ �� JUHDW� I RU� KDQJLQJ� ZKHHOV�� � %RWWRP� 9� ORRS� LV�
� �� � � µ�GLDPHWHU�DQG�� �� � � µ�KLJK���7RWDO�KHLJKW�RI �KRRN�LV�� µ��

�
$ 56 + 9� � � � 6 : , 9 ( / � + 2 2 . � � � � � � � � � � � � � � � � �
� �

&KURPH[ � ² � + LJK� &HUDPLF� &RDWLQJ�

&HUDNRWH� &KURPH[ � FRDWLQJV� ZHUH� GHVLJQHG� DV� DQ� DOWHUQDWLYH� WR� FKURPH� SODWLQJ� I RU�
KLJK�WHPSHUDWXUH�DSSOLFDWLRQV��, W�SURYLGHV�D�KLJKO\ �SROLVKHG�� FKURPH� OLNH� �I LQLVK�WKDW�
UHVLVWV�KLJK�KHDW�R[ LGDWLRQ�ZKLOH�SURWHFWLQJ�WKH�PHWDO�VXEVWUDWH���

7KHVH� FHUDPLF� FRDWLQJV� SURYLGH� WKHUPDO� VWDELOLW\ � DORQJ� ZLWK� I OH[ LELOLW\ �� H[ FHOOHQW�
DGKHVLRQ��DQG�VXSHULRU�UHVLVWDQFH�WR�FRUURVLRQ��&KURPH[ �FRDWLQJV�SURYLGH�SURWHFWLRQ�
XS� WR� � � � � " ) �� 6XVWDLQHG� WHPSHUDWXUHV� DERYH� � � � � " ) � PD\ � R[ LGLVH� WKH� FRDWLQJ� DQG� UHGXFH� VRPH� SHUI RUPDQFH�
SURSHUWLHV�� ( [ WHQVLYH�WHVWLQJ�ZLWK�&KURPH[ �FRDWLQJV�KDV�VKRZQ�QR�ORVV�RI �ZHLJKW�RU�GHWHULRUDWLRQ�RI �FDUERQ�VWHHO�
DI WHU� � � � � KRXUV� DW� � � � � " ) �� � &KURPH[ � FRDWLQJV� DUH� GHVLJQHG� I RU� HDVH� RI � DSSOLFDWLRQ�� H[ WUHPH� SHUI RUPDQFH�� DQG�
GXUDELOLW\ �LQ�D�VLQJOH�FRPSRQHQW��RYHQ�FXUH�V\ VWHP���

6RPH�UHFRPPHQGHG�XVHV�I RU�&KURPH[ �FRDWLQJV��
( 1 * , 1 ( � &2 0 32 1 ( 1 76 �� &2 552 6 , 9( � 2 5� 62 / 9( 1 7 � ( 1 9, 52 1 0 ( 1 76 �� ( ; + $ 8 67 � 6<67( 0 6 �� 632 576 ��
0 $ 5, 1 ( ��$ 1 ' �59�( 4 8 , 30 ( 1 7 ���3URGXFW�KDV�D�� �PRQWK�VKHOI �OLI H��

1 , &: � � � � � � &HUDNRWH� &KURPH[ � � � 4 XDUW� � � � � I O� R] � ² � � � � POV� � � � �
� � � � �

* O\ SWDO��´6XSHULRU�SHUI RUPDQFH�I URP�D�VXSHULRU�SDLQW�µ�

��
7KH� RXWVWDQGLQJ� DOO� SXUSRVH� SDLQW�� � $ OWKRXJK� � � � � � ZDV� RULJLQDOO\ � GHYHORSHG� DV� DQ� LQVXODWLQJ� SDLQW� I RU� HOHFWULFDO�
DSSOLFDWLRQV� VXFK� DV� WKH� WUHDWPHQW� RI � FRLOV� DQG� DUPDWXUHV�� LWV� RXWVWDQGLQJ� UHVLVWDQFH� WR� FRUURVLRQ�� PRLVWXUH�� RLO��
DFLG�� KHDW�� GXVW� DQG� VDOW� VSUD\ � KDV� PDGH� LW� SRSXODU� WKURXJKRXW� LQGXVWU\ � DV� D� 3ULPHU�� 6HDOHU�� $ GKHVLYH� DQG�
3URWHFWLYH�) LQLVK��7KHUH�DUH�OLWHUDOO\ �KXQGUHGV�RI �XVHV�I RU�� � � � ���

6RPH�RI �WKH�PRUH�W\ SLFDO�LQGXVWU\ �XVHV�LQFOXGH����$ QWL� FRUURVLRQ�SURWHFWLRQ�I RU�ZLQFKHV�DQG�RWKHU�
RXW� �GRRU�DSSDUDWXV�� � 3ULPHU� I RU�VWUXFWXUDO�LURQ�DQG�VWHHO�� * HQHUDO�SODQW�PDLQWHQDQFH��6HDOHU� I RU�
FRQFUHWH�I ORRUV���3ULPHU�DQG�I LQLVK�I RU�PRWRU��JHQHUDWRU��DQG�WUDQVI RUPHU�KRXVLQJV��
$ QWL� PRLVWXUH�FRDWLQJ�RQ�WKHUPRVWDW��ZDWHU�FRROHU��DQG�WUXFN�FRQWURO�SDUWV�� �6HDOHU� I RU�SLSH�DQG�
VWXG� WKUHDGV� DQG� YDFXXP� V\ VWHPV�� � ( OHFWULFDO� LQVXODWLRQ� I RU� FRLOV� DQG� DUPDWXUHV�� � $ GKHVLYH� I RU�
JDVNHWV��&RDWLQJ�I RU�LQWHULRU�RI �K\ GUDXOLF�WDQNV��DQG�EHDULQJ�FDVHV���

( [ KDXVWLYH�WHVWV�FRQGXFWHG�DW�WKH�* O\ SWDO�ODERUDWRULHV�FRQI LUP�FRQVLVWHQWO\ �I DYRXUDEOH�FXVWRPHU�H[ SHULHQFH�ZLWK�
� � � � ����0 HHWV�5HTXLUHPHQWV�RI �0 , / � ( � � � � � � ���) OH[ LELOLW\ �LV�I DU�VXSHULRU�WR�FRPSHWLWLYH�UHG�VHDOHUV�RQ�ERWK�EDFNHG�
DQG� DLU� GULHG� I LOPV�� � � � � � FDQ� WDNH� UXJJHG� LPSDFW�� � : DWHU� 5HVLVWDQFH� LV� H[ FHOOHQW�� � � 3URORQJHG� $ JHLQJ� GRHV� QRW�
FUDFN�� � � � 
V� I LOP��OHDYHV�QR�SODFH�I RU�GHVWUXFWLYH�DJHQWV�WR�JHW�LQ�� � � ) DVW�' U\ LQJ�� � � � �LV�WDFN� I UHH�LQ�DERXW�WKLUW\ �
PLQXWHV�DW�URRP�WHPSHUDWXUH��FDQ�EH�EDNHG�WR�D�EHDXWLI XO�VPRRWK�I LQLVK���

+ HDW� 5HVLVWDQFH�� � � � � � KDV� JRW� LW�� FDQ� ZLWKVWDQG� FRQWLQXRXV� � � � ƒ&� WHPSHUDWXUHV� I RU� PRQWKV�� � 3URORQJHG� + HDW��
$ I WHU� � � � � �KRXUV�DW�� � ƒ&��WKHUH�LV�QR�FKDQJH�LQ�GLHOHFWULF�VWUHQJWK�� �7RXJKQHVV��+ LJK� JORVV�SDLQWV�KDYH�D�WHQGHU�
I LOP�� � � � � �KDV�D�ORZ� JORVV�I LQLVK��GHVLJQHG�I RU�JUHDW�UHVLVWDQFH�WR�DEUDVLRQ���$ GKHVLRQ��� � � � �KDQJV�RQ��VWD\ V�ZKHUH�
LW
V�SXW� RQ�PHWDOV��FHUDPLF��SRUFHODLQ��FRQFUHWH�� I LEUHV��DQG�ZRRG�� � ' LHOHFWULF�6WUHQJWK�LV�UDWHG�DW�� � � � �YROWV�SHU�
WKRX�� SHUPLWV� WKLQQHU� FRDWLQJ� WKDQ� PRVW� FRPSHWLWLYH� SDLQWV�� � $ UF� 5HVLVWDQFH�� HYHQ� ZLWK� DLU� GULHG� I LOPV�� LV� � � � �
VHFRQGV���6HDOV�SRUHV�OHI W�LQ�PHWDO�DI WHU�EHDG�EODVWLQJ����+ HOSV�NHHS�RLO�FOHDQ�DQG�I ORZLQJ�I UHHO\ ���
�

* � � � � �� � * O\ SWDO�%UXVK�2 Q�5 HG�( QDP HO�� �4 XDUW��� � �IO�R] �±�� � � P OV������������� � ��
* � � � � $ �� * O\ SWDO�6SUD\ �2 Q�5 HG�( QDP HO�� � �� � R] �� � � � �P O�±�DSS[ �� � � �

�
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&DVZHOO� 6LOYHU� 3ODWLQJ� 6ROXWLRQ���%UXVK�DQG�7DQN�6LOYHU�3ODWLQJ�6ROXWLRQ��

&\ DQLGH� ) UHH� &DVZHOO� 6LOYHU� 3ODWLQJ� 6ROXWLRQ� FRPHV� SUH� PL[ HG� DQG� UHDG\ � WR� XVH�� � * RRG� I RU�
HOHFWUR� EDWK� RU� EUXVK� SODWLQJ� 1 RQ� + D] DUGRXV� DQG�&\ DQLGH� ) UHH�� �&DVZHOO�6LOYHU�3ODWLQJ�VROXWLRQ�
PXVW�EH�XVHG�ZLWK�I LQH�VLOYHU�RU�VWDLQOHVV�VWHHO�DQRGHV����&DVZHOO�6LOYHU�3ODWLQJ�SODWHV�GLUHFWO\ �RQ�
FRSSHU��EUDVV��EURQ] H��QLFNHO��WLQ��SHZWHU��JROG�DQG�PRVW�� ZKLWH� �PHWDO�DOOR\ V�DQG�VROGHUV��6WHHO�
SDUWV�PXVW�EH�&RSSHU�RU�1 LFNHO�SODWHG�I LUVW��7KH�H[ SRVHG�FHPHQWLQJ�PDWHULDO�RQ�6KHI I LHOG�VLOYHU�
SODWH� PXVW� EH� UHPRYHG� WR� HQDEOH� WKH� SODWH�� � ) RU� SODWLQJ�� WKH� VROXWLRQ� VKRXOG� EH� EHWZHHQ� � � ƒ) � DQG� � � ƒ) � DQG� I RU�
7DQN� SODWLQJ� WKH� S+ � PXVW� EH� PDLQWDLQHG�� � , W� ZLOO� SODWH� DW� EHWZHHQ� � � � � YROWV�� GHSHQGLQJ� RQ� VXUI DFH� DUHD�� � $ Q�
DSSOLFDWLRQ�RI �D�&OHDU�/ DFTXHU�RU�6LOLFRQH�: D[ �RYHU�D�SODWHG�LWHP�ZLOO�LQFUHDVH�LWV�ZHDU�FDSDELOLWLHV��UHGXFH�ZDWHU�
VSRWWLQJ�DQG�HQKDQFH�WKH�VLOYHU
V�FRORXU��
�

636� � �� � &$ 6: ( / / �6LOYHU�7DQN�	 �%UXVK�3ODWLQJ�6ROXWLRQ�� � �R] �� � � � P OV����� � �
�
�

* ROG� 3ODWLQJ� 6XSSOLHV� � � &<$ 1 ,' ( �) 5( ( �6<67( 0 6��

: RUN� VDI HO\ � ZLWK� F\ DQLGH� I UHH� JROG� WR� SODWH� FDU� HPEOHPV�� MHZHOOHU\ �� I ODWZDUH�� EDE\ � VKRHV�� I ORZHUV��
DQG�EDWKURRP�I LWWLQJV��HOHFWULFDO�FRQWDFWV�DQG�PXFK�PRUH���&DVZHOO�� � FW�* ROG�SODWHV�DOPRVW�DV�I DVW�DV�
D�F\ DQLGH�JROG��EXW�ZLWKRXW�DQ\ �RI �WKH�GDQJHUV�RI �GHDGO\ �SRLVRQLQJ�I URP�LQJHVWLRQ�WKURXJK�WKH�VNLQ�RU�
I URP�WKH�SURGXFWLRQ�RI �F\ DQLGH�JDV��

8 VH� WKH� VROXWLRQ� DV� D� WDQN� GLSSLQJ� V\ VWHP�� 7KH� VROXWLRQ� PXVW� EH� ZDUPHG� WR� � � � ƒ) � � � 7KH� V\ VWHP�
RSHUDWHV�ZLWK�HLWKHU�VWDLQOHVV�VWHHO�DQRGHV��RU�� � � FDUDW�JROG�DQRGHV��* ROG�DQRGHV�SURORQJ�WKH�OLI H�RI �WKH�VROXWLRQ���
&DVZHOO� � � FW� * ROG� ZLOO� SODWH� GLUHFWO\ � RQWR� WLQ�� FRSSHU�� EUDVV�� EURQ] H�� QLFNHO�� VLOYHU� DQG� PRVW� VROGHUV�� 6RPH� DOOR\ V�
DQG�VRPH�FRVWXPH�MHZHOOHU\ �PXVW�EH�FRSSHU�RU�QLFNHO�SODWHG�I LUVW��&OHDQ�WKH�DQRGH�I UHTXHQWO\ �ZLWK�D�PLOG�DEUDVLYH�
VXFK�DV�
 6RI W�6FUXE
 �RU�
 9LP
 ��

* 368 . � � � � � � � � � R] � � � � � PO� � &\ DQLGH� ) UHH� * ROG� 6ROXWLRQ� � � � � FW� � � � � � � � � � � � � � � � � � � � � � � � � �
31 3* 8 . � � � � � � � � � R] � � � � � PO� � &\ DQLGH� ) UHH� * ROG� 6ROXWLRQ� � � � � FW� � � � � � � � � � � � � � � � � � � �
* 368 . � � � � � �� � � � R] � � � � � PO� � &\ DQLGH� ) UHH� * ROG� 6ROXWLRQ� � � � � FW� � � � � � � � � � � � � � � � � � � � � � � � � �
31 3* 8 . � � � � � � � � � R] � � � � � PO� � &\ DQLGH� ) UHH� * ROG� 6ROXWLRQ� � � � � FW� � � � � � � � � � � � � � � � � � � �

) DVW* 2 / ' � � � FW� DQG� � � FW� * ROG� 3ODWLQJ� 6ROXWLRQV�

) DVW* 2 / ' � LV� D� QHZ� KLJKO\ � FRQFHQWUDWHG� EUXVK� SODWLQJ� VROXWLRQ�� GHVLJQHG� HVSHFLDOO\ � I RU� XVH�
ZLWK� DOO� W\ SHV� RI � EUXVK� SODWLQJ� PDFKLQHV�� LQFOXGLQJ� SHQ� SODWHUV�� � ) DVW* 2 / ' � FRQWDLQV� RYHU� � �
SHQQ\ ZHLJKW�RI �JROG�SHU� � R] �RI �VROXWLRQ�� � � �WUR\ �R] �SHU�JDOORQ��ZKLFK�HQDEOHV�WKH�VROXWLRQ�WR�
SODWH� DQ� HYHQ� OD\ HU� RI � JROG� DV� TXLFNO\ �� LI � QRW� PRUH� TXLFNO\ �� WKDQ� DQ\ � F\ DQLGH� EDVHG� SURGXFW���
) DVW* 2 / ' �SODWHV�TXLFNO\ �HYHQ�LQ�FROG�ZHDWKHU�² �OHVV�WKDQ�RQH�PLQXWH�I RU�PRVW�DUWLFOHV�� �8 VH�

LQ�DQ\ �EUXVK�SODWLQJ�DSSOLFDWLRQ��LQFOXGLQJ�3OXJ�1 �3ODWH���3ODWHV�RYHU�QLFNHO��VLOYHU��JROG��UKRGLXP�DQG�PRUH�����

<RX�PXVW�XVH�D�3OXJ�Q�3ODWH�V\ VWHP�RU�VXSSO\ �D�%UXVK�3ODWLQJ�6 \ VWHP�RU�3RZHU�6XSSO\ �DQG�PDNH�\ RXU�RZQ�ZDQGV�
·  ) DVW* 2 / ' �GHSRVLWV�RYHU�QLFNHO��VWHUOLQJ�VLOYHU��VLOYHU�SODWH��JROG��UKRGLXP��DQG�PRVW�RWKHU�VLPLODU�PHWDOV��

&RSSHU�DOOR\ V�DQG�VWHHO�VKRXOG�EH�I ODVK�SODWHG�ZLWK�QLFNHO�SULRU�WR�JROG�SODWLQJ��
·  ) DVW* 2 / ' � HYHQQHVV� RI � FRORXU� LV� HDV\ � WR� FRQWURO�� WKDQNV� WR� VSHFLDO� EULJKWHQHUV�� ZKLFK� KHOS� SURYLGH�

H[ FHOOHQW�FRYHUDJH�DQG�OHYHOOLQJ�DELOLW\ ���) DVW* 2 / ' �LV�WKH�ORQJHVW�ODVWLQJ�DQG�PRVW�GXUDEOH�JROG�PRQH\ �FDQ�
EX\ ��

·  ) DVW* 2 / ' � LV� PRUH� UHI OHFWLYH� WKDQ� RUGLQDU\ � JROG�� EHFDXVH� LW� DSSOLHV� WR� WKH� VXEVWUDWH� LQ� I ODW� ¶SODWHOHWV·�
UDWKHU�WKDQ�LQ�WKH�JUDQXODU�VWUXFWXUH�RI �F\ DQLGH�SODWLQJ�VROXWLRQV��

) 67 * / ' � � � ) DVW* 2 / ' � � � FW� � R] � � � � � PO� � � �
) 67 * / ' � � � ) DVW* 2 / ' � � � FW� � R] � � � � � PO� � � �
) 67 * / ' � � � � ) DVW* 2 / ' � � � FW� � � R] � � � � � PO� � � �
) 67 * / ' � � � � ) DVW* 2 / ' � � � FW� � � R] � � � � � PO� � � �
) 67 * / ' � � � � � ) DVW* 2 / ' � � � FW� � R] � � � � � PO� � � �
) 67 * / ' � � � � � ) DVW* 2 / ' � � � FW� � R] � � � � � PO� � � �
) 67 * / ' � � � � �� ) DVW* 2 / ' � � � FW� � � R] � � � � � PO� � � �
) 67 * / ' � � � � �� ) DVW* 2 / ' � � � FW� � � R] � � � � � PO� � � �

� �



��

3DJH�1 R��� � �

0 DVN� , W� 0 DVNLQJ� $ JHQW�
0 DVN� , W�LV�D�OLTXLG�FKHPLFDO�PDVNDQW�XVHG�DV�D�VWRS�RI I �I RU�DQRGLVLQJ��FKURPDWH�FRQYHUVLRQ�FRDWLQJ�DQG�RWKHU�
SODWLQJ��0 DVN� , W�LV�I DVW�GU\ LQJ��XVXDOO\ �DQ�KRXU�DW�URRP�WHPSHUDWXUH��DQG�LV�UHVLVWDQW�WR�PRVW�FKHPLFDO�SURFHVVHV�
QRUPDOO\ �UHTXLUHG�WR�DQRGLVH�RU�HOHFWURSODWH��

0 DVN� , W�LV�FRPSOHWHO\ �UHVLVWDQW�WR�KRW�VROXWLRQV�XS�WR�� � � ƒ) �DQG�LV�WLQWHG�JUHHQ�I RU�EHWWHU�VFULEH�OLQH�YLVLELOLW\ ��
7KH�FXUHG�I LOP�LV�WDFN�I UHH�DQG�ZLOO�QRW�DGKHUH�WR�LWVHOI �RU�RWKHU�SDUWV���$ SSO\ �RQH�FRDW�DQG�DOORZ�� � �PLQXWHV�WR�
GU\ ��WKHQ�DSSO\ �D�VHFRQG�FRDW�DQG�DOORZ�� � �PLQXWHV�WR�GU\ �EHI RUH�SXWWLQJ�LQWR�VHUYLFH��
�

0 $ 6 . , 7 � � � 0 $ 6 . � , 7 � � � R] � � � � � PO� � � �
0 $ 6 . , 7 � � � � 0 $ 6 . � , 7 � � � � R] � � � � � PO� �� � � � �
�
�
�

3/ 8 * � 	 � 3/ $ 7 ( � 70 � 6 \ VWHPV� � � 7KH� JUHDW� QHZ� ZD\ � WR� SODWH� VPDOO� SDUWV� �

� . LWV� ZLWK� � R] � VROXWLRQ� ZHLJK� DSSUR[ LPDWHO\ � � � NJ� �
�
3OXJ� 
 Q� 3ODWH�LV�D�QHZ�FRQFHSW�LQ�SODWLQJ�VPDOO�SDUWV��2 XU�XQLTXH�PDLQV�SRZHU�SDFN�VXSSOLHV�
MXVW�WKH�ULJKW�DPRXQW�RI �SRZHU�DOORZLQJ�\ RX�WR�EUXVK��DQG�LQ�VRPH�VLWXDWLRQV��GLS�SODWH�\ RXU�
VPDOOHU�FRPSRQHQWV����

3OXJ� 
 Q� 3ODWH� LV� LGHDO� I RU� YLQWDJH� YHKLFOH� UHVWRUHUV�� DQWLTXH� FROOHFWRUV� DQG� GHDOHUV�� DQG�
VPDOO�ZRUNVKRSV�GRLQJ�SURWRW\ SH�ZRUN�� � : KDW�FRXOG�EH�VLPSOHU" �7KH�3OXJ� 
 Q� 3ODWH�ZDQG�LV�
DWWDFKHG�WR�WKH�UHG�SOXJ�RQ�WKH�3RZHU�3DFN��DQG�WKH�DOOLJDWRU�FOLS�LV�DWWDFKHG�WR�WKH�ZRUN�
SLHFH�� 7KH� HQG� RI � WKH� ZDQG� LV� FRYHUHG� LQ� DQ� DEVRUEHQW� EDQGDJH�� ZKLFK� LV� VRDNHG� LQ� WKH�
SODWLQJ�VROXWLRQ� I RU�D� I HZ�VHFRQGV�� �%\ �VLPSO\ �VWURNLQJ�WKH�SDUW�ZLWK�VZLI W�EUXVK�VWURNHV��
WKH� FLUFXLW� LV� FORVHG� DQG� WKH� SODWLQJ� PHWDO� EHDULQJ� VROXWLRQ� JRHV� WR� ZRUN�� GHSRVLWLQJ� LWV�

EHDXWLI XO�OD\ HU�RQWR�WKH�REMHFW��

�
31 31 . 8 . � � � � 1 , &. ( / � 3/ $ 7 , 1 * � . , 7 � � � � � � � � � � � � � � �
3ODWHV�D�VROLG�OD\ HU�RI �QLFNHO�RQWR�VWHHO��LURQ��DQG�DOO�FRSSHU� EDVHG�DOOR\ V��%XI I V�WR�D�EHDXWLI XO�ULFK�VKLQH���
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �1 LFNHO�6ROXWLRQ�
� �[ �66 �%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH�
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �

�
31 3&8 8 . � � � � $ &, ' � &2 33( 5� 3/ $ 7 , 1 * � . , 7 � � � � � � � � � � � � � � � �
$ FLG�&RSSHU�FDQ�EH�D�JUHDW�UHSDLU�WRRO��I LOOLQJ�LQ�VFUDWFKHV��RU�LI �ODFTXHUHG��FDQ�EH�DQ�H\ H� FDWFKLQJ�I LQLVK��, W�FDQ�
DOVR�EH�
DQWLTXHG
 �LQWR�EURQ] HV��DQG�WKH�I DPRXV�FRSSHU�JUHHQ�SDWLQD��
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �&RSSHU�6ROXWLRQ�
� �[ �&RSSHU�%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH�
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �

�
31 3) &8 . � � � � ) / $ 6+ � &2 33( 5� 3/ $ 7 , 1 * � . , 7 � � � � � � � � � � � � � � � � �
$ ONDOLQH� &RSSHU� FDQ� EH� D� JUHDW� UHSDLU� WRRO�� I LOOLQJ� LQ� VFUDWFKHV�� � , W� FDQ� DOVR� EH� 
DQWLTXHG
 � LQWR� EURQ] HV�� DQG� WKH�
I DPRXV�FRSSHU�JUHHQ�SDWLQD��7KLV�SURGXFW�ZLOO�VWULNH�GLUHFWO\ �WR�VWHHO�ZLWKRXW�WKH�XVH�RI �F\ DQLGH��
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �&RSSHU�6ROXWLRQ�
� �[ �&RSSHU�%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH�
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �

�
31 31 &8 . � � � � 1 , &. ( / � $ &, ' � &2 33( 5� 3/ $ 7 , 1 * � . , 7 � � � � � � � � � �
* HW�WKH�EHVW�RI �ERWK�ZRUOGV�ZLWK�WKLV�QHDW�FRPER�NLW�� �
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ �� � � �[ �� R] �$ FLG�&RSSHU�6ROXWLRQ�
� �; �� R] �1 LFNHO�6ROXWLRQ������������������������������������������ � �[ �&RSSHU�%UXVK�3ODWLQJ�: DQG�
� �[ �6WDLQOHVV�6WHHO�%UXVK�3ODWLQJ�: DQG� � � �[ �: DQG�%DQGDJH� � � � � �
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �
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UHPRYH�DQ\ �H[ LVWLQJ�UXVW��EUXVK�SODWLQJ�ZLWK�&RS\ �&KURPH�FDQ�DOPRVW�HOLPLQDWH�WKH�YLVLELOLW\ �RI �WKH�VFUDWFK��
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �&RS\ �&KURPH�6ROXWLRQ�
� �[ �66 �%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH�
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �

�
31 3* / ' 8 . � � � � * 2 / ' � 3/ $ 7 , 1 * � . , 7 ��1 RZ�XVLQJ�D� ) DVW* 2 / ' �EDVH� � � � ����������� � �
* ROG�3ODWH�FDU�HPEOHPV��DQWLTXHV��MHZHOOHU\ ��FRLQV��NHHSVDNHV��HWF���
$ OPRVW�DQ\ WKLQJ�FDQ�EH�UH� SODWHG�SURYLGLQJ�WKHUH�LV�D�QLFNHO�EDVH���&KURPH�SODWH�KDV�D�QLFNHO�EDVH� �
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �* ROG�6ROXWLRQ�
� �[ �66 �%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH� ����������
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �
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, GHDO�I RU�UHSDLULQJ�DQWLTXHV�ZLWK�ZHDU�GDPDJH��+ HDGOLJKW�UHI OHFWRUV�DUH�HDVLO\ �GRQH�ZLWK�WKLV�V\ VWHP�
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �6LOYHU�6ROXWLRQ�
� �[ �66 �%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH����������������������������
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �
�
31 37 , 1 . � � � � %5, * + 7 � $ &, ' � 7 , 1 � 3/ $ 7 , 1 * � . , 7 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
, GHDO�I RU�UHSDLULQJ�VPDOO�GDPDJHG�DUHDV�RI �7LQ��D�VPDOO�VFUDWFK�RQ�WKH�VXUI DFH�RI �D�WR\ �WUDLQ�RU�DQWLTXH�VDXFHSDQ��
ZKLFK�OHI W�XQWHQGHG��ZRXOG�UXVW�FDXVLQJ�I XUWKHU�GDPDJH��&DQ�DOVR�EH�XVHG�WR�LPSURYH�HOHFWULFDO�FRQWDFWV����
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �%ULJKW�7LQ�6ROXWLRQ�
� �[ �7LQ�%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH�
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � �
�
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, V�LGHDO�I RU�UHSDLULQJ�VPDOO�GDPDJHG�DUHDV�RI �EUDVV�� �SODWLQJ�DUHDV�RQ�VWHHO�RU�FRSSHU� �FRSSHU�EDVHG�DOOR\ V����
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �%UDVV�6ROXWLRQ�
� �[ �7LQ�%UXVK�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH�
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � �
�
31 3=&� � � $ FLG� =LQF� 3ODWLQJ� . LW�
3ODWHV�GLUHFWO\ �RQWR�VWHHO�DQG�FRSSHU��
� �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ � � � �[ �� R] �=LQF�6ROXWLRQ�
� �[ �6WDLQOHVV�6WHHO�%UXVK�3ODWLQJ�: DQG� � � �[ �: DQG�%DQGDJH�
� �[ �, QVWUXFWLRQ�%RRNOHW� � � � � � � � � � �
�
�
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3ODWHV�GLUHFWO\ �RQWR�VWHHO��QLFNHO�DQG�FRSSHU���$ SSOLHV�D�EHDXWLI XO�GHFRUDWLYH�EURQ] H�I LQLVK�RQWR�VPDOO�LWHPV�
� �[ �3OXJ�Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ �
� �[ �� �R] �%URQ] H�6ROXWLRQ���� � � � �[ �, QVWUXFWLRQ�%RRNOHW�
� �[ �6WDLQOHVV�6WHHO�3ODWLQJ�: DQG� � � � �[ �: DQG�%DQGDJH�����������������������������������������������������
�
31 3%&. 8 . � � � %ODFN� . URPHŒ� 3OXJ� Q� 3ODWH� . LW� � � � � � � � � �
7KLV�VSHFWDFXODU�SURGXFW�ZLOO�DGG�VW\ OH�DQG�HOHJDQFH�WR�PDQ\ �SURGXFWV���7KLV�LV�DQ�LGHDO�SURGXFW�I RU�XVH�RQ�YHKLFOH�
WULP�� JXQV�� PXVLFDO� LQVWUXPHQWV� DQG� I LVKLQJ� OXUHV�� HWF�� � 7KH� V\ VWHP� ZLOO� SODWH� ZLWKLQ� D� FRXSOH� RI � PLQXWHV� RYHU� D�
QLFNHO�RU�FRSSHU�EDVH���
� �[ �3OXJ�Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ ��� � � �[ �� R] �%ODFN� . URPHŒ� 6ROXWLRQ�
� �[ �VWDLQOHVV�VWHHO�%UXVK�3ODWLQJ�: DQG� � � �[ �: DQG�EDQGDJH�
� �[ �, QVWUXFWLRQ�%RRN� � � � � � � � � � ��
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� �[ �� R] �&RS\ �&KURPH�6ROXWLRQ� � � � �[ �&RSSHU�%UXVK�3ODWLQJ�: DQG�
� �[ �� R] �6LOYHU�6ROXWLRQ� � � �[ �3OXJ�
Q�3ODWH�9DULDEOH�3RZHU�6XSSO\ �
� �[ �� R] �* ROG�6ROXWLRQ� � � �[ �, QVWUXFWLRQ�%RRNOHW� � � � �
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$ �PRUH�FRPSUHKHQVLYH�V\ VWHP��ZKLFK�DOORZV�\ RX�WR�EUXVK�SODWH�DOPRVW�HYHU\ WKLQJ�RQ�D�VPDOO�VFDOH�DQG�GLS� SODWH�LI�
UHTXLUHG�JLYLQJ�D�VPDOO�EDWK�FDSDELOLW\ �WR�WKH�3OXJ�Q�3ODWH�RSWLRQ�� �H[ WUD�VROXWLRQV�DQG�ZDQGV���
� �[ �� R] �1 LFNHO�6ROXWLRQ� � ��� �[ �� R] �) ODVK�&RSSHU�6ROXWLRQ�
� �[ �� R] �$ FLG�&RSSHU�6ROXWLRQ� � �[ �� R] �&RS\ �&KURPH�6ROXWLRQ�
� �[ �� R] �=LQF�6ROXWLRQ� � �[ �� R] �7LQ�6ROXWLRQ�
� �[ �� R] �%URQ] H�6ROXWLRQ� � �[ �� R] �6LOYHU�6ROXWLRQ� �
� �[ �� R] �* ROG�6ROXWLRQ� � �[ �� R] �%UDVV�6ROXWLRQ�
� �[ �� � � PO�&RQWDLQHUV�ZLWK�OLGV� � � �[ �: DQG�%DQGDJHV� � �
� �[ �66 �%UXVK�3ODWLQJ�: DQGV� � �[ �&RSSHU�%UXVK�3ODWLQJ�: DQG�
� �[ �%UDVV�%UXVK�3ODWLQJ�: DQG� � �[ �=LQF�%UXVK�3ODWLQJ�: DQG�
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�
3ODWLQJ� * ROG� 2 QWR� 6WDLQOHVV� 6WHHO" �
( OLPLQDWH�QLFNHO� SODWLQJ�VWHSV�DQG�SODWH�JROG�GLUHFWO\ �RQWR�VWDLQOHVV�VWHHO�SDUWV�XVLQJ�RXU�6WDLQOHVV�6WHHO�$ FWLYDWRU�
I RU�* ROG��( WFK�ZLWK�WKLV�SURGXFW��WKHQ�SODWH�JROG�GLUHFWO\ �RQWR�VWDLQOHVV�SDUWV��

352 ' � 66$ * � �6WDLQOHVV� 6WHHO� $ FWLYDWRU� ) RU� * ROG� � � R] � � � � � PO� � � � � � �

�
6 ' � =LQFDWH� �PDNHV�� �OLWUHV�RI �VROXWLRQ��$ � 3UH� 3URFHVV� I RU� 3ODWLQJ� $ OXPLQLXP�

$ OXPLQLXP� I RUPV� DQ� R[ LGH� WKH� PRPHQW� LW� LV� H[ SRVHG� WR� WKH� DLU�� 7KLV� SUHVHQWV� D� SUREOHP� ZKHQ� SODWLQJ� LW�� DV� WKH�
R[ LGH�SUHYHQWV�WKH�SODWH�I URP�VWLFNLQJ��%\ �XVLQJ�WKH�=LQFDWH�SURFHVV�DV�D�SUH� SODWH�GLS��ZH�FKHPLFDOO\ �UHPRYH�WKH�
R[ LGH�OD\ HU�DQG�DW�WKH�VDPH�WLPH��DSSO\ �D�OD\ HU�RI � ] LQF�� �7KH�SDUW�LV�ULQVHG�DQG�SUHSDUHG�I RU�1 LFNHO�3ODWLQJ�LQ�RXU�
&$ 6 : ( / / �3RW�0 HWDO�1 LFNHO� . LW�RU� ( OHFWUROHVV�1 LFNHO�NLW�� �7KH� ] LQF�SURWHFWV�WKH�DOXPLQLXP�XQWLO�LW�LV�UHDG\ �WR�EH�
SODWHG�� $ V� WKH� SDUW� LV� ORZHUHG� LQWR� WKH� QLFNHO� WDQN�� WKH� ] LQF� LV� HWFKHG� DZD\ � E\ � WKH� QLFNHO� VROXWLRQ� DQG� SODWLQJ�
SURFHHGV�RQWR�D�FOLQLFDOO\ �FOHDQ�VXUI DFH��2 QFH�SODWHG�LQ�WKLV�ZD\ �DQ\ �RI �RXU�1 LFNHO��&RS\ �&KURPH��&RSSHU��( OHFWUR�RU�
( OHFWUROHVV�NLWV�FDQ�EH�XVHG�LQFOXGLQJ�* ROG�DQG�6LOYHU�3OXJ�	 �3ODWH�NLWV���

=&� � � � � � � � � � =LQFDWH� &RQFHQWUDWH� � OLWUH� � � � � � � � � � � �
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7KLV� VSHFWDFXODU� SURGXFW� ZLOO� DGG� VW\ OH� DQG� HOHJDQFH� WR� PDQ\ � SURGXFWV�� � 7KLV� LV� DQ� LGHDO�
SURGXFW� I RU� XVH� RQ� YHKLFOH� WULP�� JXQV�� PXVLFDO� LQVWUXPHQWV� DQG� I LVKLQJ� OXUHV�� HWF�� � 7KH�
V\ VWHP� ZLOO� SODWH� ZLWKLQ� D� FRXSOH� RI � PLQXWHV� RYHU� D� QLFNHO� RU� FRSSHU� EDVH�� 7R� SODWH� RYHU�
FKURPH�� WKH� H[ LVWLQJ� FKURPH� SODWH� PXVW� EH� UHPRYHG� E\ � VWULSSLQJ� ZLWK� 6 ' � $ QRGLVH� DQG�
&KURPH�6WULSSHU��
) RU�WDQN��LPPHUVLRQ��SODWLQJ��WKH�VROXWLRQ�LV�EHVW�XVHG�DW�� � � � � � � �GHJ�I ��XVLQJ�D�VWDLQOHVV�VWHHO�DQRGH��%HFDXVH�WKH�
SODWH�LV�GHULYHG�I URP�WKH�VROXWLRQ�DQG�QRW�WKH�DQRGH��WKH�VROXWLRQ�ZLOO�QHHG�WR�EH�UHSODFHG�SHULRGLFDOO\ ���: KHQ�
SODWLQJ�RYHU�QLFNHO��WKH�FRORXU�ZLOO�KDYH�D�PHWDOOLF�VPRN\ �EODFN�ORRN��ZKHUHDV�RYHU�FRSSHU��D�GDUNHU�EODFN�ZLOO�EH�
DFKLHYHG���7KH�I LQLVK�VKRXOG�EH�ZD[ HG�ZLWK�D�VLOLFRQH�ZD[ �
� � � � OLWUH� NLW� � � � � [ � � � OLWUH� 7DQN� 	 � / LG� � � � [ � 6WDLQOHVV� 6WHHO� $ QRGH� � � � � OLWUH� %ODFN� . URPHŒ� 6ROXWLRQ� � � � [ � � � � �
: DWW� � � � ƒ) � + HDWHU� � $ LU� DJLWDWRU� � , QVWUXFWLRQV� � ) UHH� 7HFKQLFDO� 6XSSRUW�
�

%/ . 5� * � � %/ $ &. � . 52 0 ( Œ� 3/ $ 7 , 1 * � . , 7 � � � � � OLWUH� � � �

� � %ODFN� &KURPH� � � � � / LWUH� 6 ROXWLRQ� 2 QO\ � � � � � � � � � � � � � � � � � �

6WDLQOHVV� 6WHHO� %ODFNHQHU�

6WDLQOHVV�6WHHO�%ODFNHQHU�� � � �LV�DQ�DFLGLF�OLTXLG�FRQFHQWUDWH�XVHG�I XOO�VWUHQJWK�RU�GLOXWHG�ZLWK�XS�WR�� �SDUWV�ZDWHU�
WR�EODFNHQ�VWDLQOHVV�VWHHO�DW�URRP�WHPSHUDWXUH��5HFRPPHQGHG�I RU�FRORXU�FRGLQJ�SDUWV�DQG�EODFNHQLQJ�HQJUDYLQJV�
RQ�VWDLQOHVV�VWHHOV��3URGXFHV�D�SOHDVLQJ�GDUN�JUH\ � EODFN�I LQLVK��

6 6 %� � � � � 6 7 $ , 1 / ( 6 6 � 6 7 ( ( / � %/ $ &. ( 1 ( 5� � � � I O� R] � � � � � PO� � � � � �

/ LTXLG� 3ROLVKHV�
%OXH� %HJRQHŒ�
%OXH� %HJRQHŒ� LV� VSHFLDOO\ � I RUPXODWHG� FRPELQLQJ� I LQH� DOXPLQD� SRZGHU�� EOHQGHG� ZLWK� JUHHQ� FKURPLXP�
R[ LGH� I RU�SURGXFLQJ�D�EULJKW�OXVWURXV�VKLQH�RQ�VWDLQOHVV�VWHHO��DOXPLQLXP��FKURPH��EUDVV�DQG�PRUH�� , W�
UHPRYHV�¶EOXLQJ·�LQ�VHFRQGV��ZKLOVW�EULQJLQJ�FKURPH�WR�D�PLUURU�VKLQH��<RX�FDQ�XVH�%/ 8 ( �%( * 2 1 ( Œ�RQ�
$ / / � \ RXU�FKURPH�ZRUN�� �6KLQH� 	 �3ROLVK�$ OXPLQLXP��&KURPH��6WDLQOHVV�7R�$ �0 LUURU�) LQLVK�) DVW�	 �( DV\ ��

5HPRYHV� 2 [ LGDWLRQ�� 5HVWRUHV� $ � %ULJKW�� 6KLQ\ � / XVWUH�� &RQWDLQV� 1 R� 3HWUROHXP� ' LVWLOODWHV�� 1 RQ� 7R[ LF� 	 � %LR�
' HJUDGDEOH�
�

: KLWH� / LTXLG� 5RXJH� 0 HWDO� 3ROLVK�
: KLWH� / LTXLG�5RXJH�LV� I RUPXODWHG�I RU�XVH�RQ�DOO�DOXPLQLXP�WR�´FXW�GRZQµ�DQG�´FRORXUµ�LQ�RQH�RSHUDWLRQ��%ULQJV�XS�D�
KLJK� OXVWUH�� OHDYLQJ� WKH� VXUI DFH� FOHDQ� DQG� I UHH� RI � H[ FHVV� JUHDVH� DQG� GLUW�� ZKLOH� UHPRYLQJ� PLOG� R[ LGDWLRQ�� ZDWHU�
VSRWV� DQG� JULPH�� � 6KLQH� 	 � 3ROLVK� $ OXPLQLXP� 7R� $ � 0 LUURU� ) LQLVK�� ) DVW� 	 � ( DV\ �� 5HPRYHV� 2 [ LGDWLRQ�� 5HVWRUHV� $ �
%ULJKW��6KLQ\ �/ XVWUH��&RQWDLQV�1 R�3HWUROHXP�' LVWLOODWHV��1 RQ� 7R[ LF�	 �%LR�' HJUDGDEOH�
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� �[ �� �DPS�&RQVWDQW�&XUUHQW�3RZHU�6XSSO\ �� � � YROW�LQSXW��
� �[ �ZDQG�NLW�FRPSULVLQJ���
� �[ �� �I HHW�FRQQHFWLQJ�ZLUHV��UHG�	 �EODFN� ��
� �%DQDQD�SOXJV�� � �UHG��� �EODFN� ��
� �DOOLJDWRU�FOLS��EODFN� ��
� �6WDLQOHVV�%UXVK�3ODWLQJ�ZDQGV�	 �EDQGDJHV��
� �&RSSHU�%UXVK�3ODWLQJ�: DQG�	 �EDQGDJH��
� �[ �� R] �� � � FDUDW�) DVWJROG��SODWHV�DSSUR[ �� � � �VT�I W� ��
� �[ �� R] �* HOOLQJ�3RZGHU��
� �[ �� �R] �31 3�1 LFNHO�3ODWLQJ�VROXWLRQ��
� �[ �� R] �31 3�) ODVK�&RSSHU�3ODWLQJ�VROXWLRQ��
� �[ �� R] �31 3�&RS\ �&KURPH�3ODWLQJ�VROXWLRQ��
� �[ �� R] �%ODFN�. URPHŒ�3ODWLQJ�VROXWLRQ��
� �[ �� R] �&KURPH�6WULSSHU��
%UXVK�3ODWLQJ�, QVWUXFWLRQV� � � � � � � � �
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6 ' � $ OXPLQLXP� $ QRGLVLQJ�
7KLV�NLW�LV�GHVLJQHG�WR�SURYLGH�D�SURI HVVLRQDO�I LQLVK�WR�DOXPLQLXP�VXEVWUDWHV�I RU�D�YDULHW\ �RI �VPDOO�SURGXFWV��, GHDO�
I RU� VPDOO� REMHFWV� VXFK� DV� YHKLFOH� WULPV�� $ OO� $ OXPLQLXP� I LWWLQJV� DQG� DOOR\ � FRPSRQHQWV�� ( QJLQH� I LWWLQJV�� 0 RWRUF\ FOH�
DQG�&DU�HQJLQH�SODWHV��FUDQNFDVHV��FRYHUV��ERDWLQJ�DFFHVVRULHV��HOHFWULFDO�FRPSRQHQWV��KRXVHKROG�REMHFWV��HWF���7KH�
$ QRGLVLQJ� 6 \ VWHP� � � 8 VLQJ� D� VXOSKXULF� DFLG� SURFHVV� �D� SUDFWLFDO� PHWKRG� I RU� VPDOO� ZRUNVKRSV� � PRVW� JUDGHV� RI �
DOXPLQLXP�FDQ�EH�DQRGLVHG��7KLV�SURFHVV�LV�EHVW�VXLWHG�WR�VKHHW�PHWDO�DSSOLFDWLRQV��KRZHYHU�DOXPLQLXP�FDVWLQJV�FDQ�
DOVR�EH�WUHDWHG�YHU\ �VXFFHVVI XOO\ ��

: KDW� LV� $ QRGLVH" � � ' XULQJ�WKH�SURFHVV��D�WKLQ� I LOP�RI �R[ LGH�LV� I RUPHG�RYHU�WKH�DOXPLQLXP��7KLV�LV�DFWXDOO\ �JURZQ�
RXW� RI � WKH� PHWDO�� DQG� LV� D� SDUW� RI � WKH� RULJLQDO� SLHFH�� XQOLNH� D� SODWHG� VXUI DFH�� ZKLFK� LV� OLNHO\ � WR� SHHO� I URP� WKH�
VXEVWUDWH�� 7KLV� I LOP� LV� $ / 8 0 , 1 , 8 0 � 2 ; , ' ( �� D� YHU\ � KDUG� SURWHFWLYH� OD\ HU�� %HFDXVH� WKLV� OD\ HU� LV� VR� KDUG� DQG�
FRUURVLRQ�UHVLVWDQW��LW�PDNHV�LW�WKH�LGHDO�DQG�RI WHQ�SUHI HUUHG�FKRLFH� I RU�WKH�UHVWRUHU�RI �YHKLFOHV�ZLWK�DOXPLQLXP�
WULP�HWF��

$ W� WKLV� VWDJH� RI � WKH� SURFHVV� WKH� I LOP� KDV� PLFURVFRSLF� SRUHV�� ZKLFK� KDYH� WR� EH� VHDOHG� E\ � GLSSLQJ� WKH� SDUW� LQWR�
ERLOLQJ� ZDWHU� I RU� � � � PLQXWHV�� 7KH� SDUW� PD\ � EH� FRORXUHG� SULRU� WR� ERLOLQJ� E\ � VLPSO\ � VRDNLQJ� D� VROXWLRQ� RI � WKH�
DSSURSULDWH�FRORXU�G\ H��$ Q�DOPRVW�LQI LQLWH�UDQJH�RI �FRORXUV�FDQ�EH�SURGXFHG����7KH�V\ VWHP�FDQ�EH�RSHUDWHG�I URP�D�
� � � YROW�FDU�EDWWHU\ �RU�FKDUJHU���2 QH�JDOORQ�RI �UHJXODU�VWUHQJWK�EDWWHU\ �DFLG��VXOSKXULF� �LV�UHTXLUHG�WR�PDNH�XS�WKH�
DQRGLVLQJ�VROXWLRQ��7KH�DQRGLVH�OD\ HU�LV�I RUPHG�DW�WKH�UDWH�RI �� �� � � � � �SHU�� �PLQXWHV��$ �WHQ� PLQXWH�UDWH�LV�LGHDO�I RU�
PRVW�DSSOLFDWLRQV���' XH�WR�WKH�KDUGQHVV�RI �WKH�$ QRGLVH�I LQLVK��LW�LV�LGHDO�I RU�DUHDV�ZKHUH�VFUDWFKLQJ�I URP�URDG�JULW�
HWF�� LV� OLNHO\ � WR� SRVH� D� SUREOHP�� , W� FDQ� EH� FRQVLGHUHG� SHUPDQHQW� LI � WKH� SDUW� LV� EXI I HG� DQG� SROLVKHG� EHI RUH� WKH�
WUHDWPHQW�LV�FDUULHG�RXW��7KH� I LQLVK�FDQ�EH�PDGH�WR�ORRN�OLNH�D�FKURPH�SODWH��DQG�QR� I XUWKHU�EXI I LQJ�RU�SROLVKLQJ�
ZLOO�EH�UHTXLUHG���

1 ( : �� / DUJH� 6L] H� / &' � 6 ' � $ QRGLVH� . LW� � � � � � / LWUH� �8 . � � 1 ( : �� / DUJH� 6L] H� / &' � 6 ' � $ QRGLVH� . LW� � � � � � / LWUH� �8 . � �
� �[ �� � �OLWUH�WDQNV�ZLWK�OLGV�� � � � �GLD�[ �� � � �GHHS� ��� � �WDQNV�
I RU�WKH�$ QRGLVLQJ�	 �' \ LQJ�3URFHVV�DQG�� �WDQN�I RU�
6WULSSLQJ� �
� �[ �5LQVLQJ�6SUD\ HU�����
� �[ �&RORXU�: KHHO�
� �[ �� R] �0 LVW�6XSSUHVVDQW�DQG�) XPH�FRQWURO�
� �[ �� � � JP�$ QRGLVLQJ�6HDODQW�² �PDNHV�� � �OLWUHV�
� �[ �� � � ZDWW�� � ž&�+ HDWHU� 7KHUPRVWDW�8 QLWV� �
� �SDFN�0 LVW�&RQWURO�%DOOV��������
� �[ �� � �[ �� � �* 3�3ODWHV� � �[ �$ LU�3XPS�DQG�WXEH� �
� �[ �� � � JP�6 ' . / ( 1 ( � 6 � � � �/ RZ�FDXVWLF�' HJUHDVHU� �
FOHDQHU�² �PDNHV�� � �OLWUHV���
� �[ �� � � PO�6 ' � ' HR[ � Q� 6PXW�� � �GH� R[ LGL] HU�² �PDNHV�� � �
OLWUHV�
� �[ �� � � JP�$ QRGLVH�	 �&KURPH�6WULSSHU�� �0 DNHV�� �OLWUHV��
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�Y� ��
5HTXLUHV� %DWWHU\ � $ FLG� ² � QRW� VXSSOLHG�

� �[ �� � �OLWUH�WDQNV�ZLWK�OLGV�� � � �� � �GLD�[ �� � � �GHHS� ��� � �
WDQNV�I RU�WKH�$ QRGLVLQJ�	 �' \ LQJ�3URFHVV�DQG�� �WDQN�I RU�
6WULSSLQJ� �
� �[ �� � � �: DWW�7LWDQLXP�+ HDWHUV����� �[ �7KHUPRVWDW�8 QLW�
� �[ �� � � �: DWW�� � ž&�+ HDWHU� 7KHUPRVWDW�8 QLWV�
� �[ �5LQVLQJ�6SUD\ HU����� �[ �&RORXU�: KHHO�
� �[ �� � � PO�0 LVW�6XSSUHVVDQW�DQG�) XPH�FRQWURO�
� �[ �� � � JP�$ QRGLVLQJ�6HDODQW�² �PDNHV�� � �OLWUHV�
� �SDFN�0 LVW�&RQWURO�%DOOV�������� �[ �� � �[ �� � �* 3�3ODWHV� �
� �[ �$ LU�3XPS�DQG�� � FP�$ LU�ZDOO���� �[ �) LOWHU�3XPS� � �[ �
� � � JP�6 ' . / ( 1 ( � 6 � � � �/ RZ�FDXVWLF�' HJUHDVHU� �FOHDQHU�² �
PDNHV�� � �OLWUHV���
� �[ �� � � PO�6 ' � ' HR[ � Q� 6PXW�� � �GH� R[ LGL] HU�² �PDNHV�� � �
OLWUHV�
� �[ �� � � JP�$ QRGLVH�	 �&KURPH�6WULSSHU�� �0 DNHV�� �OLWUHV��
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�Y� ��
5HTXLUHV� %DWWHU\ � $ FLG� ² � QRW� VXSSOLHG�

� � NJ� � � � $ / $ 1 / &' � � � � � � � / &' � $ QRGLVLQJ� . LW� � � � � � NJ� $ / $ 1 / &' � � / &' $ QRGLVLQJ� . LW� � � � � � � � � � � � � �

�
�

$ QRGLVLQJ� 6 HDODQW��7KLV�LV�WKH�SURGXFW�WKH�FRPPHUFLDO�DQRGLVHUV�XVH��$ GG�RQO\ � � � JPV�SHU�� �� �OLWUHV�RI �GLVWLOOHG�

ZDWHU�� DQG� KHDW� WR�ERLO� I RU� � � � � � �PLQV�� � � � JPV�SDFN�PDNHV� � � �OLWUHV�RI �VROXWLRQ�� � $ �KLJK�WHPSHUDWXUH�FRPSRXQG�
I RU� VHDOLQJ� DQRGLF� FRDWLQJV� RQ� DOXPLQLXP�� � $ QRGLVLQJ� 6HDODQW� LV� D� I LQH� I ORZLQJ� JUHHQLVK� SRZGHU�� UHDGLO\ � VROXEOH� LQ�
ZDWHU�� � , W� LV� VSHFLI LFDOO\ � I RUPXODWHG� ZLWK� D� S+ � UHJXODWRU� DQG� DQ� DJHQW� WR� KHOS� PLQLPL] H� VPXW�� � 6 ' � $ QRGLVLQJ�
6HDODQW� LV� VXLWDEOH� I RU� DOO� FOHDU� DQRGLVHV� DQG� RI I HUV� LQFUHDVHG� ZHDWKHU� DQG� OLJKW� I DVWQHVV� RQ� FRDWLQJV� G\ HG� ZLWK�
DQRGLVH�G\ HV��
�
6 ' $ 6 � � � � � � � � � 6 ' � $ QRGLVH� 6HDODQW� � � � JPV� � � � OLWUHV� � � � � � �
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$ OXPLQLXP� ' H� 2 [ LGL] HU� 	 � ' H� 6 PXW�� 7KLV� LV� WKH� SURGXFW� WKH� FRPPHUFLDO� DQRGLVHV� XVH�� D� OLTXLG� FRQFHQWUDWH��
DGGHG�WR�GLVWLOOHG�ZDWHU��WR�PDNH�D�SUH� DQRGLVH�GLS�ZKLFK�GH� VPXWV��UHPRYHV�XQZDQWHG�PDWHULDOV�VXFK�DV�FRSSHU��
VLOLFRQH� 	 � PDJQHVLXP� DQG� SUHSDUHV� WKH� PHWDO� I RU� LPPHGLDWH� DQRGLVLQJ�� 7KLV� LV� XVHI XO� RQ� DOOR\ V� SURQH� WR� VPXWWLQJ�
ZKHQ�SODFHG�LQWR�WKH�DQRGLVLQJ�WDQN���8 VXDOO\ �I RXQG�RQ�PDQ\ �- DSDQHVH�PRWRUF\ FOH�SDUWV�� �$ OXPLQLXP�' H� 2 [ LGL] HU�	 �
' H� 6PXW� LV� D� FKURPH� I UHH� OLTXLG� GH� R[ LGL] HU� I RU� D� ZLGH� UDQJH� RI � DOOR\ V�� , W� RSHUDWHV� DW�URRP�WHPSHUDWXUH�DQG�LV�
DOVR�DQ�H[ FHOOHQW�GH� R[ LGL] HU�I RU�DOXPLQLXP�DOOR\ V�SULRU�WR�FKURPDWLQJ���
�
6 ' � ' ( 2 ; � 1 � 60 8 7 � � � � � � � � � � � � � � � � � � PO� $ OXPLQLXP� ' H� R[ LGLVHU� DQG� ' H� 6PXW� 6ROXWLRQ� �PNV� � � OLWUHV� � �

�
�
$ QRGLVH� 	 � &KURPH� 6 WULSSHU�LV�D�VXSHU�I DVW�FRPPHUFLDO�JUDGH�VWULSSHU�� , W�RXWSHUI RUPV�DOO�RWKHUV�LQ�VSHHG�DQG�
TXDOLW\ ��' RHV�QRW�DWWDFN�WKH�DOXPLQLXP���8 VHG�DV�D�VRDN�VWULSSHU�I RU�$ QRGLVH�DQG�DQ�( OHFWUR� VWULSSHU�I RU�FKURPH���
$ 1 673� * � � � � � � � � JPV� $ QRGLVH� 	 � &KURPH� 6WULSSHU� �QHZ� ) RUPXOD�� �PDNHV� � � * DO� � � � � / � �� � � �

�
�
� � � / LWUH� $ QRGLVH� . LW� �

�
&RQWHQWV� � �

�
� �[ �� � �OLWUH�WDQNV�ZLWK�OLGV�
� � �WDQNV�I RU�WKH�$ QRGLVLQJ�	 �' \ LQJ�3URFHVV�DQG�� �WDQN�I RU�$ QRGLVH�6 WULSSLQJ� �
� �[ �� � � �ZDWW�7LWDQLXP�+ HDWHUV�
� �[ �7KHUPRVWDW�8 QLW�
� �[ �� � � �ZDWW�� � °&�+ HDWHU� 7KHUPRVWDW�8 QLWV�
� �[ �5LQVLQJ�6 SUD\ HU�
� �[ �) XPH�&RQWURO�%DOOV�
� �[ �� � � PO�0 LVW�6 XSSUHVVDQW�DQG�) XPH�&RQWURO�
� �[ �� � � �JUDPV�$ QRGLVLQJ�6 HDODQW��PDNHV�� � �OLWUHV� �
� �[ �� NJ�6 ' �. OHQH�² �6 � � � �/ RZ�&DXVWLF�' HJUHDVHU� ( OHFWURFOHDQHU�
�PDNHV�� � �OLWUHV� �
� �[ �� � � PO�6 ' �' HR[ � 1 � 6 PXW�� � �GH� R[ LGLVHU��PDNHV�XS�WR�� � �OLWUHV� �
� �[ �� µ�[ �� µ�* 3�3ODWHV�
� �[ �$ LU�3XPS�DQG�� � FP�$ LU�: DOO�7XEH�
� �[ �) LOWHU�3XPS�
� �[ �� � � �JUDPV�$ QRGLVH�	 �&KURPH�6 WULSSHU��PDNHV�� �OLWUHV� �
� �[ �&RORXU�: KHHO�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�
�
1 RWH� �5HTXLUHV�%DWWHU\ �$ FLG�² �QRW�VXSSOLHG�
�
�
3URGXFW� FRGH� � � $ / $ 1 / &' � � � �
�
/ &' � $ OXPLQLXP� $ QRGLVLQJ� . LW� � � � / LWUHV�
�
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$ QRGLVLQJ� ' \ HV�� � �[ �� R] �ERWWOHV�² �ZHLJKW�� � � �JUDPV�² �� � � �ERWWOHV�SDFNLQJ��� � � �JUDPV� �
7KHVH� SURI HVVLRQDO� TXDOLW\ �� DQRGLVLQJ� G\ HV� SURYLGH� FRQVLVWHQW�� TXDOLW\ � UHVXOWV�� 7KH� VDPH� G\ HV� DUH� VROG� WR�
SURI HVVLRQDO�DQRGLVLQJ�VKRSV�DOO�RYHU�WKH�ZRUOG��( DFK�� R] �ERWWOH�RI �G\ H�FRQFHQWUDWH�PDNHV�� �* DOORQV��7KH�I LQLVK�ZLOO�
QRUPDOO\ �KDYH�D�¶PHWDOOLF·�ORRN��DQG�ZLOO�YDU\ �VOLJKWO\ �GHSHQGLQJ�RQ�WKH�DOOR\ �DQG�VXUI DFH�SUHSDUDWLRQ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
' <( %/ . � � � %ODFN�+ %/ � 0 DNHV�� �JDO�
' <( %� � %OXH�� $ � 0 DNHV�� �JDO�
' <( %=� � %URQ] H� 0 DNHV�� �JDO�
' <( %%/ � � %URZQ�%/ � 0 DNHV�� �JDO�
' <( %5� � %URZQ�* / � 0 DNHV�� �JDO�
' <( &3%) � � &RSSHU�%) � 0 DNHV�� �JDO�
' <( ' 5� � ' HHS�5HG� 0 DNHV�� �JDO�
' <( ( %� � ( OHFWULF�%OXH� 0 DNHV�� �JDO�
' <( ) %� � ) DVW�%OXH� 0 DNHV�� �JDO�
' <( ) 3� � � ) OXRUHVFHQW�3LQN� 0 DNHV�� �JDO�
' <( ) <� � ) OXRUHVFHQW�<HOORZ� 0 DNHV�� �JDO�
' <( * 2 � � * ROG�6 ��6LPXODWHV�* ROG�3ODWH�� 0 DNHV�� �JDO�
' <( 2 � � * ROGHQ�2 UDQJH� 0 DNHV�� �JDO�
' <( * 5$ ( 1 � � * UHHQ�$ ( 1 � 0 DNHV�� �JDO�
' <( * 5� � * UHHQ�6&* � 0 DNHV�� �JDO�
' <( * 5<� � * UH\ �%/ � 0 DNHV�� �JDO�
' <( * 1 / 1 � � * UH\ �1 / 1 � 0 DNHV�� �JDO�
' <( 2 ' � � 2 OLYH�' UDE� 0 DNHV�� �JDO�
' <( 2 � $ � 2 UDQJH�� $ � 0 DNHV�� �JDO�
' <( 5%� � 5HG�%RUGHDX[ �5� 0 DNHV�� �JDO�
' <( 7 ( $ / � � 7HDO� 0 DNHV�� �JDO�
' <( 7 � � 7XUTXRLVH�3/ : 1 � 0 DNHV�� �JDO�
' <( 9� � 9LROHW�� ' � 0 DNHV�� �JDO�
' <( 9' 6 � � 9LROHW�' 6 � 0 DNHV�� �JDO�
' <( <* / � � <HOORZ�� * / � 0 DNHV�� �JDO�
' <( <� � <HOORZ�� $ � 0 DNHV�� �JDO�

) 8 0 ( � &2 1 752 / � 6<67 ( 0 �
' XH� WR� WKH� KLJK� FXUUHQW� XVDJH� GXULQJ� FKURPH� SODWLQJ� DQG� DQRGLVLQJ�� D� PLVW� RI � DFLG� LV� SURGXFHG�
I URP� WKH� WDQN�� 7KLV� FDQ� EHFRPH� D� QXLVDQFH� GXH� WR� WKH� FRUURVLYH� QDWXUH� RI � WKH� SURGXFW� DQG� LWV�
\ HOORZ�VWDLQ��7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�VKRZV�KRZ�WR�FRQWURO�PXFK�RI �WKLV��XVLQJ�DQ�LQH[ SHQVLYH�

 I XPH
 �KRRG�PDGH�I URP�DQ�ROG�FRRNLQJ�VWRYH� UDQJH�KRRG��

&RPPHUFLDO�SODWHUV�DOVR�XVH�WKHVH�I ORDWLQJ�VROLG�SODVWLF�EDOOV�WR�UHGXFH�WKLV�PLVW��7KH\ �DUH�OHI W�LQ�
WKH�WDQN�DQG�FRYHU�WKH�HQWLUH�VXUI DFH�RI �WKH�FKURPLF�DFLG�VROXWLRQ��UHGXFLQJ�WKH�HPLVVLRQV��7KH\ �ZLOO�UHGXFH�WKH�
PLVW� E\ � DV� PXFK� DV� � � � �� VDYLQJ� FKHPLFDO� DQG� NHHSLQJ� WKH� HQWLUH� RSHUDWLRQ� PXFK� FOHDQHU�� � $ SSUR[ � � � � [ � � � �
SRO\ HWK\ OHQH� I ORDWLQJ� EDOOV� DUH� VXSSOLHG� LQ� HDFK� SDFN�� ZKLFK� LV� VXI I LFLHQW� WR� FRYHU� RQH� RI � RXU� � �� � RU� � � JDO� SODWLQJ�
WDQNV�� � 7KHVH� EDOOV� DUH� DOVR� JUHDW� I RU� RWKHU� SODWLQJ� WDQNV�� KHOSLQJ� WR� NHHS� KHDW� LQ� WKH� WDQN�� WKXV� UHTXLULQJ� OHVV�
HQHUJ\ �WR�KHDW�WKH�WDQN��

0 &%� � � � � � � � � � � � � � � � � 0 LVW� &RQWURO� %DOOV� DSSUR[ � � � � [ � � � � � � � � � � � � �
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&KHPLFDO� 0 LVW� 6XSSUHVVDQWV�
$ � FKHPLFDO� EODQNHW� WKDW� DFWXDOO\ � I ORDWV� RQ� WRS� RI � WKH� SODWLQJ� WDQN� YLUWXDOO\ � HOLPLQDWHV� DOO� PLVWLQJ� ZKHQ� XVHG� ZLWK�
) XPH�&RQWURO�%DOOV��8 VH�� �ERWWOH�ZLWK�HDFK�EDJ�RI �I XPH�FRQWURO�EDOOV��
) &%� � � � � &+ 52 0 ( � &KHPLFDO� 0 LVW� 6XSSUHVVDQW� � � � � �
$ 1 ) 8 0 � � � � � $ 1 2 ' , 6 ( � 	 � 675, 33, 1 * � 7$ 1 . � &KHPLFDO� 0 LVW� 6XSSUHVVDQW� � � �

* / $ 66 � 32 / , 6+ , 1 * � . , 7 �
5HPRYHV�PLQRU�VFUDWFKHV�LQ�PLQXWHV�DQG�GUDVWLFDOO\ �PLQLPLVHV�GHHSHU�VFUDWFKHV���2 XU�
JODVV�SROLVKLQJ�NLW�FRQVLVWV�RI �RQH�� � �GLDPHWHU�I HOW�ERE�PRXQWHG�RQ�D�� � � � �VKDI W��ZLWK�D�
WXE�RI �FHULXP�SRZGHU�� �RSWLFDO�JUDGH�� �WKH�I LQHVW�JODVV�SROLVKLQJ�FRPSRXQG�DYDLODEOH��
7R�UHPRYH�VFUDWFKHV�WKDW�\ RX�FDQQRW�I HHO�ZLWK�\ RXU�I LQJHUQDLO��PDUN�WKHP�RQ�WKH�LQVLGH�
RI �WKH�JODVV�ZLWK�D�FUD\ RQ�RU�D�SLHFH�RI �WDSH��� ' HHSHU�VFUDWFKHV�PD\ �QRW�EH�SRVVLEOH�WR�
UHPRYH��EXW�WKHLU�QXLVDQFH�YDOXH�FDQ�EH�JUHDWO\ �UHGXFHG�� ���0 L[ �XS�D�VPDOO�TXDQWLW\ �RI �
WKH�� * ODVV�3ROLVKLQJ�3RZGHU� �ZLWK�VRPH�ZDWHU�WR�PDNH�D�� ZHW�VOXUU\ � ��DQG�GLS�WKH�I ODW�HQG�RI �WKH�I HOW�ERE�LQ�LW�����
0 RXQW�WKH�ERE�LQ�WKH�I DVWHVW�HOHFWULF�GULOO�DYDLODEOH���8 VLQJ�WKH�) / $ 7 �ERWWRP�RI �WKH�ERE���QRW�WKH�F\ OLQGULFDO�VLGH� ��
ZRUN�WKH�VOXUU\ �XS�DQG�GRZQ�DFURVV�WKH�VFUDWFK�XQWLO�LW�LV�UHPRYHG���. HHS�WKH�VXUI DFH�ZHW�� �GR� QRW�� �DOORZ�WKH�
VOXUU\ �WR�GU\ �RXW��RWKHUZLVH�WKH�JODVV�ZLOO�JHW�KRW��

* 3. 8 . � � � � � * ODVV� 3ROLVKLQJ� . LW� � � � � � � � � � � � � � � � � � � �

) LOWHU� XQLW� DQG� $ JLWDWRU� �
7KLV� NLW� LV� D� JUHDW� DGGLWLRQ� WR� \ RXU� &RSSHU� � 1 LFNHO� RU� &RS\ � &KURPHŒ� WDQN� � � , W�
SURYLGHV�LQVWDQW�DJLWDWLRQ�DQG�FRQVWDQW�I LOWHULQJ� I URP�D�VXEPHUVLEOH�SXPS�� �&KDUFRDO�I LWV�
LQVLGH� I LOWHU� FDVH� WR� UHPRYH� RUJDQLF� FRQWDPLQDQWV� LI � UHTXLUHG�� � ) RDP� I LOWHU� UHPRYHV�
VHGLPHQWV� DQG� VROLGV�� � 1 R� QHHG� WR� XVH� DLU� DJLWDWLRQ�� � $ I WHU� FKDUFRDO� I LOWHULQJ� 1 LFNHO� RU�
&RS\ �&KURPH�DGG�EULJKWHQHU���%ULJKWHQHU�WUHDWV�� �� �OLWUHV�
&2 1 7$ , 1 6 ���� �[ �) LOWHU�$ JLWDWRU������� �[ �� � � JP�$ FWLYDWHG�&KDUFRDO����� �[ �� � � PO�
1 LFNHO� &RS\ �&KURPH�%ULJKWHQHU�
�
1 ) . � � � � 1 , &. ( / � &2 3<� &+ 52 0 ( Œ� ) , / 7 ( 5� 6<67 ( 0 � � � � � � �
$ &&( � � � � $ &7 , 9$ 7 ( ' � &+ $ 5&2 $ / � � � � � * 0 � � � � � � �
1 . %5� � � � � � 1 , &. ( / � &2 3<� &+ 52 0 ( Œ� %5, * + 7 ( 1 ( 5� 75( $ 76 � � � � � OLWUHV� � � �
) 3� � � � � � ) , / 7 ( 5� $ * , 7$ 72 5� 38 0 3� ORZ� YROWDJH� V\ VWHP� � � � � �

&HUDPLF� + HDWHUV�
7KHVH�FHUDPLF�KHDWHUV�KDYH�QR�WKHUPRVWDW�DQG�ZLOO�UDSLGO\ �EULQJ�VROXWLRQV�WR�D�ERLO��7KHLU�GHVLJQ�DOORZV�WKHP�WR�I LW�
ULJKW�GRZQ�LQWR�WKH�VROXWLRQV��HOLPLQDWLQJ�SUREOHPV�KDQJLQJ�JODVV�KHDWHUV�RYHU�WKH�WDQN�HGJH��7KH\ �ZRQ·W�EUHDN�RU�
VKDWWHU�OLNH�JODVV�KHDWHUV�DQG�KHDW�XS�PXFK� I DVWHU�� �%HFDXVH�WKH\ �KDYH�QR�WKHUPRVWDW��WKH\ �VKRXOG�RQO\ �EH�XVHG�
ZKHQ�WKH�VROXWLRQ�UHTXLUHV�ERLOLQJ��
&+ � � � : � � &( 5$ 0 , &� + ( $ 7 ( 5� � � � � : $ 77 � [ � � � � YROW� � � � � � �
&+ � � � 7 � � 7 , 7$ 1 , 8 0 � + ( $ 7 ( 5� � � � � : $ 77 � [ � � � � YROW� � � � � � �
&+ � � � 7+ � 7+ ( 50 2 67$ 7 � 8 1 , 7 � ) 2 5� � � � Y� + ( $ 7 ( 5� � � � � I � �[ � � � � � YROW� � � � � � � � � � � � �

�

6 ' � ' 5<� 3, &. / ( � 1 R� � �
$ 7 � / $ 67 �� ( OLPLQDWH� XVLQJ� XQSOHDVDQW� K\ GURFKORULF� DFLG� � � ) RU� VWULSSLQJ� UXVW� I URP� VWHHO� � 	 � DOVR� DFWLYDWLQJ� ] LQF� �
SRW� PHWDO� � OHDG� � � � � � � � VROGHU� � 3HZWHU� � FRSSHU� 	 � LWV� DOOR\ V� � � 1 R� XQSOHDVDQW� I XPHV� � 0 RUH� PRGHUDWH� DFWLRQ� �
OHVV� SLWWLQJ� � � 7KLV� V\ VWHP� LV� LGHDO� I RU� WKH� SUHSDUDWLRQ� RI � OHDG� ZRUN� VXFK� DV� VXQ� FDWFKHUV� � OHDG� FDPH� � HWF�
6 ' � ' 5<� 3, &. / ( � 1 R� � � LV� D� JHQHUDO� SXUSRVH� PHWDO� DFWLYDWRU� DQG� GH� R[ LGL] HU� FRQWDLQLQJ� I OXRULGH�� 8 VHG� DW� URRP�
WHPSHUDWXUH�RQ�VWHHO��FRSSHU��EUDVV�DQG�] LQF���1 R�YHQWLQJ�UHTXLUHG�ZKHQ�XVHG�DW�DPELHQW�WHPSHUDWXUHV��, W�LV�XVHG�
I ROORZLQJ�WKH�ZDWHU�ULQVH�DI WHU�FOHDQLQJ�WKH�VWHHO�VXUI DFHV�ZLWK�6 ' � � � � �6 ' � � � �GHJUHDVHU���, W�LV�PRUH�PRGHUDWH�LQ�
LWV� DFWLRQ� RQ� VWHHO� VXUI DFHV� WKDQ� PLQHUDO� DFLGV� DQG� SURGXFHV� D� XQLI RUPO\ � DFWLYH� VXUI DFH�� � $ OVR� XVHG� WR� DFWLYDWH�
] LQF� SODWHG� VXUI DFHV�� GLH� FDVW� ] LQF� VXUI DFHV�� FRSSHU� DQG� FRSSHU� DOOR\ � VXUI DFHV� SULRU� WR� EODFNHQLQJ�� R[ LGL] LQJ��
DQWLTXLQJ��FKURPDWLQJ�RU�RWKHU�I LQLVKLQJ��7KH�VWUHQJWK�RI �WKH�VROXWLRQ�LV�PDLQWDLQHG�E\ �VPDOO�SHULRGLF�DGGLWLRQV�RI �
6 ' � ' 5<� 3, &. / ( � 1 R� � �VDOWV��7KH�VROXWLRQ�LV�GXPSHG�RQO\ �ZKHQ�LWV�HI I HFWLYHQHVV�LV�GLPLQLVKHG�E\ �DFFXPXODWLRQ�RI �
PHWDOV��GLUW��RLO��HWF���

6 ' ' 3� � � � � � � ' U\ � 3LFNOH� 1 R� � � � � � . * � � � � � � � � � � �
6 ' ' 3� � � � � � � ' U\ � 3LFNOH� 1 R� � � � � � � � JP� � � � � � � � �� � � � � �
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1 HZ� ) RUPXOD�� &RS\ � &+ 52 0 ( �
/ RRNV� / LNH� &KURPH� � � + DV� D� KLQW� RI � 
 ' D\ OLJKW� 6SDUNOH���
+ DUG� / LNH� &KURPH� � � 7RXJKHU� 7KDQ� 1 LFNHO��
. HHSV� , WV� 6KLQH� � � - XVW� / LNH� &KURPH��
1 R� ' DQJHURXV� &KHPLFDOV� � � 1 R� ( 3$ � 3UREOHPV�
1 R� ) XPHV� � � 1 R� &RUURVLYH� $ FLGV��
2 QH� FRDW� V\ VWHP� � � HOLPLQDWHV� � � VWHSV��

$ OPRVW�DOO�WKH�EHQHI LWV�RI �FKURPLXP�SODWH�� �ZLWKRXW�DOO�WKH�KDVVOH��7KH�HQWLUH�SODWLQJ�SURFHVV�WDNHV�WKH�VDPH�WLPH�
DV�RXU�UHJXODU�QLFNHO�SODWLQJ�NLW�� � � �PLQXWHV�I RU�LQGRRUV�GHFRUDWLYH�� � � �PLQXWHV�I RU�WRROV�� � �KRXU�I RU�WRXJK�RXWVLGH�
MREV�� � �7KH�&RS\ �&+ 52 0 ( �SURFHVV�LV�LGHDO�I RU�DOO�\ RXU�VPDOO�LWHPV�VXFK�DV�GRRU�KDQGOHV��EUDFNHWV��KLQJHV��QXWV�	 �
EROWV��VWDPSHG�VWHHO�FRYHUV��HWF�� , W�FDQ�EH�DSSOLHG�WR�� �VWHHO��FRSSHU��EUDVV��EURQ] H��ROG�QLFNHO�SODWH��DQG�ZLWK�WKH�
DLG�RI �=LQFDWH�3ULPHU��DOXPLQLXP���
�
: KDW� LV� WKLV� 1 HZ� &RS\ � &+ 52 0 ( " � ' HVLJQHG� WR� EH� PXFK� HDVLHU� WR� RSHUDWH� WKDQ� RXU� ROGHU� I RUPXOD�� 1 HZ� &RS\ �
&+ 52 0 ( � LV� D� QLFNHO� FREDOW� DOOR\ �� EXW� I RUPXODWHG� DORQJ� WKH� RSHUDWLQJ� OLQHV� RI � RXU� UHJXODU� 1 LFNHO� 3ODWLQJ� SURFHVV��
&XVWRPHUV�ZKR�KDYH�DOUHDG\ �XVHG�5HJXODU�1 LFNHO�ZLOO� I LQG�WKLV�D�EUHH] H�� � 7KH�&REDOW�LPSDUWV�D� 
EOXH
 �WLQW�WR�WKH�
QLFNHO� SODWH�� DQG� DW� WKH� VDPH� WLPH� PDNHV� LW� PXFK� KDUGHU�� VR� \ RX� HQG� XS� XVLQJ� WKH� 1 LFNHO� 3ODWLQJ� SURFHVV� �SUHWW\ �
HDV\ � �� \ HW�I LQLVKLQJ�ZLWK�VRPHWKLQJ�PRUH�OLNH�FKURPH�� �&XUUHQW�UHTXLUHPHQW�LV�� � � �YROWV�# � � � �VT�� �RI �VXUI DFH�DUHD�
SHU�DPS��DOORZLQJ�D�VPDOO�UHFWLI LHU�WR�SODWH�WKRVH�ODUJHU�LWHPV��ZLWKRXW�WKH�PDVVLYH�FXUUHQW�UHTXLUHPHQW�RI �D�UHDO�
FKURPH�SODWH�RSHUDWLRQ��

. LW�FRQWDLQV�� �
� �[ �3ODWLQJ�7DQN�� �OLG�	 �ORFNLQJ�ULQJ���� 7KH�&RPSOHWH�3ODWLQJ�0 DQXDO��
$ QRGH�V� �� �EDQGDJHV�� � [ � JDO��� [ �� �	 �� JDO��� [ �� �JDO�NLW���� � �SDFN�6 ' �. OHQH�� � � �� � �JDOV� ���
&RS\ �&+ 52 0 ( �&U\ VWDOV�ZLWK�EULJKWHQHUV� � �WDQN�KHDWHU�� �

�

&�� � �[ �� JDO�	 �� �[ �� JDO� �
� � � � � � � � � � � � � � � 1 &&8 . � * � &RS\ � &KURPH� . LW� � � * DO� � � � � �

1 &&8 . � * � � &RS\ � &KURPH� . LW� � � * DO� � �ZHLJKW� ² � � NJ� � � � �
1 &&8 . � * � &RS\ � &KURPH� . LW� � � * DO� � � �
1 &&8 . � * � &RS\ � &KURPH� . LW� � � * DO� � � �

&2 33( 5� 3/ $ 7 , 1 * � . , 7 � � � � � � � � � � � � 1 ( : � %5, * + 7 � &2 33( 5� ) 2 50 8 / $ �

) RU�WKH�UHVWRUHU��FRSSHU�SODWLQJ�PXVW�EH�RQH�RI �WKH�PRVW�XVHI XO�UHSDLU�WRROV�WKHUH�LV��%\ �DSSO\ LQJ�OD\ HUV�RI �FRSSHU��
DQG� VDQGLQJ� EHWZHHQ� DSSOLFDWLRQV�� DQ� LQFUHGLEO\ � VPRRWK� VXUI DFH� FDQ� EH� TXLFNO\ � EXLOW� XS�� FRYHULQJ� VFUDWFKHV� DQG�
PLQRU�SLWV�FDXVHG�E\ �FRUURVLRQ��&RSSHU�FDQ�EH�SODWHG�XS�WR�� � � � �WKLFN�ZLWKLQ�D�PDWWHU�RI �D�I HZ�KRXUV���

0 RUH�H[ WHQVLYH�UHSDLUV�FDQ�EH�PDGH�E\ �WKH�XVH�RI �D�VROGHULQJ�LURQ�DQG�VROGHU��ZKLFK�FDQ�EH�VLPSO\ �PHOWHG�LQWR�WKH�
SLWV�DQG�VDQGHG�I ODW��$ �I LQDO�OD\ HU�RI �FRSSHU�SODWH�WR�VHDO�RYHU�WKH�VROGHU�I LOOHU�FDQ�WKHQ�EH�EXI I HG�DQG�SROLVKHG�WR�
D�KLJK�TXDOLW\ �OXVWUH��7KH�VXFFHVVLYH�OD\ HUV�RI �QLFNHO�DQG�FKURPH�SODWH�DSSOLHG�WR�WKLV�W\ SH�RI �TXDOLW\ �VXEVWUDWH�ZLOO�
HQVXUH�D� 
VKRZ�TXDOLW\ 
 � I LQLVK�� � �&RSSHU�FDQ�EH�XVHG�WR�
HOHFWURI RUP
 ��PDNLQJ�FRPSOHWH�REMHFWV�I URP�SXUH�FRSSHU��
E\ �VLPSO\ �PDNLQJ�D�PRXOG� I URP�ZD[ � 	 �FRQGXFWLYH�SRZGHU��FRSSHU�SODWLQJ�WKH�PRXOG��WKHQ�PHOWLQJ�WKH�ZD[ ��&RSSHU�
FDQ� DOVR� EH� I RUPHG� RYHU� OHDG� PRXOGV�� DQG� WKH� OHDG� PHOWHG� DZD\ � DI WHUZDUGV�� 7KLV� KDV� VRPH� DSSOLFDWLRQV� I RU� WKH�
SHUVRQ�ZLVKLQJ�WR�UHSURGXFH�GHFDOV���

7KH�V\ VWHP�ZLOO�RSHUDWH�DW�URRP�WHPSHUDWXUH��EXW�SODWHV�VPRRWKHU�DQG� I DVWHU�DW� � � �WR� � � � ž� ) ��7KH�FRSSHU�SODWH�
FDQ� EH� DSSOLHG� GLUHFWO\ � RYHU� %5$ 66 � � � &2 33( 5� � � 1 , &. ( / �� EXW� FDQQRW� SODWH� GLUHFWO\ � RQWR� 67( ( / � RU� $ / 8 0 , 1 8 0 ��
ZKLFK� UHTXLUHV� D� 
VWULNH� FRDW
 � RI � QLFNHO� WR� EH� DSSOLHG� I LUVW�� � � 7KHUH� DUH� 1 2 � &<$ 1 , ' ( 6 � LQ� WKLV� NLW�� DQG� LWV�
RSHUDWLRQ� FUHDWHV� QR� ZDVWH� FKHPLFDOV� RU� GDQJHURXV� I XPHV�� 7KH� VROXWLRQ� FDQ� EH� FRQVLGHUHG� D� SHUPDQHQW� I L[ WXUH��
7KH�DQRGHV�DUH�VDFULI LFLDO�DQG�VXSSO\ �VXI I LFLHQW�PHWDO�WR�SODWH�DSSUR[ ��� � �VT��I W�# ��� � � � ��$ GGLWLRQDO�DQRGHV�FDQ�EH�
RUGHUHG�VHSDUDWHO\ ��

7KH�. LWV�FRQWDLQ�� �
� �[ �3ODWLQJ�7DQNV��ZLWK�/ LG�� � �SDFN�6 ' �. OHQH�� � � �
&RSSHU�$ QRGH��� � �[ �� �JDO�NLW��� �[ �� �	 �� �JDO�NLW�� �[ �� JDO� � &RSSHU�&U\ VWDOV�ZLWK�1 ( : �&RSSHU�%ULJKWHQHUV�
� �WDQN�KHDWHU�� �

�

&��� �� �[ �� JDO�	 �� �[ �� JDO� � 7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�
� &8 3. 8 . � * � &RSSHU� 3ODWLQJ� . LW� � � * DO� �

&8 3. 8 . � * � &RSSHU� 3ODWLQJ� . LW� � � * DO� �
&8 3. 8 . � * � &RSSHU� 3ODWLQJ� . LW� � � * DO� �
&8 3. 8 . � * � &RSSHU� 3ODWLQJ� . LW� � � * DO� �
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5 ( 35 2 &+ 5 2 0 ( Š�7ULSOH�&KURP H�3ODWLQJ�. LWV��
��
7KH�/ RRN�DQG�6WUHQJWK�2 I�5HDO�&KURPH�: LWKRXW�( QYLURQPHQWDO�,VVXHV�RU�+LJK�&XUUHQW�5HTXLUHPHQWV�
�
,QWURGXFLQJ�5( 352 &+52 0 ( Š��D�XQLTXH�&REDOW�7XQJVWHQ�DOOR\ �WKDW�FRQWDLQV�QR�FKURPH��QLFNHO�RU�WR[ LF�PDWHULDOV��
5( 352 &+52 0 ( Š�GXSOLFDWHV�D�FKURPH�SODWH�LQ�FRORXU��GXUDELOLW\ �DQG�FRUURVLRQ�UHVLVWDQFH��ZLWKRXW�WKH�QHHG�IRU�D�
IXPH�FRQWURO�V\ VWHP�RU�D�KLJK�SRZHUHG�UHFWLILHU��6DIHU�DQG�HDVLHU�WR�RSHUDWH�WKDQ�D�UHJXODU�FKURPH�SODWLQJ�V\ VWHP��
5( 352 &+52 0 ( Š�LV�QRW�( 3$ �RU�2 6+$ �UHJXODWHG��
�
5( 352 &+52 0 ( Š�ZLOO�SODWH�GLUHFWO\ �RYHU�FRSSHU��EUDVV��QLFNHO�DQG�PRVW�IHUURXV�DQG�QRQ�IHUURXV�PHWDOV��+RZHYHU��
IRU�PD[ LPXP�VKLQH�DQG�GXUDELOLW\ ��ZH�UHFRPPHQG�XVLQJ�LW�LQ�D�7ULSOH�3ODWH�V\ VWHP�FRQVLVWLQJ�RI�FRSSHU��QLFNHO�DQG�
5( 352 &+52 0 ( Š�SODWLQJ�VWHSV���7KH�NLW�FRQWDLQV�$ FLG�&RSSHU��) ODVK�&RSSHUŒ��1 LFNHO�DQG�5( 352 &+52 0 ( Š�
SODWLQJ�V\ VWHPV��7KH�W\ SLFDO�VWHSV�WR�SODWH�D�VWHHO�SDUW�ZRXOG�EH��
�
<RX�0 XVW�6XSSO\ �� �&RSSHU�3LSH�IRU�WDQN�EDU��&RSSHU�: LUH�WR�KDQJ�LWHPV���6PDOO�DPRXQW�RI�HOHFWULFDO�ZLUH�WR�PDNH�
FRQQHFWLRQV��' &�3RZHU�6XSSO\ �
2 SWLRQDO�5LQVH�7DQNV��RU�ULQVH�RYHU�WKH�SODWLQJ�WDQNV�XVLQJ�D�ZDWHU�VSUD\ �ERWWOH��
�
��
� �� �/ LWUH�. LW�
� �[ �� � �� OLWUH�3ODWLQJ�WDQNV�ZLWK�OLGV��
� �[ �� � �[ �� � �1 LFNHO�DQRGHV�	 �EDQGDJHV��
� �[ �� � �[ �� �&RSSHU�DQRGHV�	 �EDQGDJHV��
� �[ �� � �[ �� � �6WDLQOHVV�6WHHO�$ QRGHV��
� �3DFN�1 LFNHO�&U\ VWDOV�Z�%ULJKWHQHU��0 DNHV�� �� OLWHUV���
� �3DFN�&RSSHU�&U\ VWDOV��0 DNHV�� �� OLWUHV���
� �[ �� �� R] �&RSSHU�%ULJKWHQHU�$ ��
� �[ �� R] �&RSSHU�%ULJKWHQHU�%��
� �[ �� �� OLWUHV�5( 352 &+52 0 ( Š�6WDUWHU��
� �[ �� R] �5( 352 &+52 0 ( Š�%ULJKWHQHU��
� �[ �� �� OLWUHV�) ODVK�&RSSHUŒ�&KHPV��$ ��%��&���
� �3DFN�' HJUHDVHU��0 DNHV�� �� OLWUHV���
� � � PO�$ OXPLQLXP�' HR[ LGL] HU��0 DNHV�� � OLWUHV���
� �OLWUH�=LQFDWH��0 DNHV�� OLWUHV���
� �[ �� � � : �7LWDQLXP�+HDWHUV��
� �[ �� � � : �* ODVV�+HDWHU��
� �[ �7KHUPRVWDWV��
� �[ �) LOWHU�SXPSV��
� �3DFN�3LFNOH�� � ��0 DNHV�� �* DOV���
7KH�&DVZHOO�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW�

� � �/ LWUH�. LW�
� �[ �� � OLWUH�3ODWLQJ�WDQNV�ZLWK�OLGV��
� �[ �� � �[ �� � �1 LFNHO�DQRGHV�	 �EDQGDJHV��
� �[ �� � �[ �� �&RSSHU�DQRGHV�	 �EDQGDJHV��
� �[ �� � �[ �� � �6WDLQOHVV�6WHHO�$ QRGHV��
� �3DFN�1 LFNHO�&U\ VWDOV�Z�%ULJKWHQHU��0 DNHV�� � OLWUHV���
� �3DFN�&RSSHU�&U\ VWDOV��0 DNHV�� � OLWUHV���
� �[ �� �� R] �&RSSHU�%ULJKWHQHU�$ ��
� �[ �� R] �&RSSHU�%ULJKWHQHU�%��
� �[ �� � OLWUHV�5( 352 &+52 0 ( Š�6WDUWHU��
� �[ �� R] �5( 352 &+52 0 ( Š�%ULJKWHQHU��
� �[ �� � OLWUHV�) ODVK�&RSSHUŒ�&KHPV��$ ��%��&���
� �3DFN�' HJUHDVHU��0 DNHV�� �� OLWUHV���
� OLWUH�$ OXPLQLXP�' HR[ LGL] HU��0 DNHV�� � OLWUHV���
� OLWUHV�=LQFDWH��0 DNHV�� OLWUHV���
� �[ �� � � : �7LWDQLXP�+HDWHUV��
� �[ �� � � : �* ODVV�+HDWHU��
� �[ �7KHUPRVWDWV��
� �[ �) LOWHU�SXPSV��
� �3DFN�3LFNOH�� � ��0 DNHV�� �* DOV���
7KH�&DVZHOO�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW�

� � �� �/ LWUH�. LW�
� �[ �� � OLWUH�3ODWLQJ�WDQNV�ZLWK�OLGV��
� �[ �� � �[ �� � �1 LFNHO�DQRGHV�	 �EDQGDJHV��
� �[ �� � �[ �� �&RSSHU�DQRGHV�	 �EDQGDJHV��
� �[ �� � �[ �� � �6WDLQOHVV�6WHHO�$ QRGHV��
� �3DFN�1 LFNHO�&U\ VWDOV�Z�%ULJKWHQHU��0 DNHV�� � �� OLWUHV���
� �3DFN�&RSSHU�&U\ VWDOV��0 DNHV�� � �� OLWUHV���
� �[ �� �� R] �&RSSHU�%ULJKWHQHU�$ ��
� �[ �� R] �&RSSHU�%ULJKWHQHU�3DUW�%��
� �[ �� � OLWUHV�5( 352 &+52 0 ( Š�6WDUWHU��
� �[ �� R] �5( 352 &+52 0 ( Š�%ULJKWHQHU��

� �[ �� � �� OLWUHV�) ODVK�&RSSHUŒ�&KHPV��$ ��%��&���
� �3DFNV�' HJUHDVHU��0 DNHV�� OLWUHV���
� OLWUH�$ OXPLQXP�' HR[ LGL] HU��0 DNHV�� � OLWUHV���
� OLWUHV�=LQFDWH��0 DNHV�� � OLWUHV���
� �[ �� � � : �7LWDQLXP�+HDWHUV��
� �[ �� � � : �* ODVV�+HDWHU��
� �[ �7KHUPRVWDWV��
� �[ �) LOWHU�SXPSV��
� �3DFN�3LFNOH�� � ��0 DNHV�� �* DOV���
7KH�&DVZHOO�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW�

�
�
$ OVR�$ YDLODEOH���5( 352 &+52 0 ( Š�8 SJUDGH�. LWV�
�
$ GG�5( 352 &+52 0 ( Š�WR�\ RXU�H[ LVWLQJ�7ULSOH�&KURPH�RU�1 LFNHO�3ODWLQJ�6\ VWHP�E\ �SXUFKDVLQJ�RQH�RI�WKH�NLWV�EHORZ��
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�
� �� �OLWUH��� �� �* DOORQ��. LW�
� �[ �� � �� �/ LWUH�3ODWLQJ�WDQN�ZLWK�OLG��
� �[ �� � �[ �� � �6WDLQOHVV�6WHHO�$ QRGHV��
� �[ �� �� �/ �5( 352 &+52 0 ( Š�6WDUWHU��
� �[ �� R] �5( 352 &+52 0 ( Š�%ULJKWHQHU��
� �[ �� � � : �7LWDQLXP�+HDWHU��
� �[ �7KHUPRVWDW��
� �[ �) LOWHU�SXPS��
7KH�&DVZHOO�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW��

� � �OLWUH��� �* DOORQ��. LW�
� �[ �� � / �3ODWLQJ�WDQN�ZLWK�OLG��
� �[ �� � �[ �� � �6WDLQOHVV�6WHHO�$ QRGHV��
� �[ �� � / �5( 352 &+52 0 ( Š�6WDUWHU��
� �[ �� R] �5( 352 &+52 0 ( Š�%ULJKWHQHU��
� �[ �� � � : �7LWDQLXP�+HDWHU��
� �[ �7KHUPRVWDW��
� �[ �) LOWHU�SXPS��
7KH�&DVZHOO�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW�

�
�
�

�

� � �� �OLWUH��� �� �* DOORQ�. LW��
� �[ �� � / �3ODWLQJ�WDQNV�ZLWK�OLG��
� �[ �� � �[ �� � �6WDLQOHVV�6WHHO�$ QRGHV��
� �[ �� � �� / �5( 352 &+52 0 ( Š�6WDUWHU��
� �[ �� R] �5( 352 &+52 0 ( Š�%ULJKWHQHU��
�

� �[ �� � � : �7LWDQLXP�+HDWHU��
� �[ �7KHUPRVWDW��
� �[ �) LOWHU�SXPSV��
7KH�&DVZHOO�3ODWLQJ�0 DQXDO��
) UHH�7HFKQLFDO�6XSSRUW��

��
�
7KH�FRSSHU�SODWLQJ�VWHS�ZLOO�WDNH�DSSUR[ �� � �� � �PLQXWHV�GHSHQGLQJ�RQ�GHVLUHG�WKLFNQHVV��1 LFNHO�SODWLQJ�DOVR�WDNHV�� � �� � �
PLQXWHV��7KH�5( 352 &+52 0 ( Š�WDNHV�EHWZHHQ�� �� �PLQXWHV��
�
7KH�QLFNHO�DQG�FRSSHU�NLWV�SODWH�WKHLU�PHWDO�IURP�WKH�DQRGHV��VKHHWV�RI�QLFNHO�DQG�FRSSHU�LQFOXGHG�ZLWK�WKH�NLW���( DFK�
DQRGH�ZLOO�SODWH�DSSUR[ �� � �� � �VT�IW�RI�SDUWV�EHIRUH�WKH\ �QHHG�WR�EH�UHSODFHG��5HSODFHPHQW�DQRGHV�DUH�DYDLODEOH�DW�D�ORZ�
FRVW��7KH�VROXWLRQV�UHTXLUH�RQO\ �GLVWLOOHG�ZDWHU�DGGLWLRQV�WR�UHSOHQLVK�ZDWHU�ORVW�E\ �HYDSRUDWLRQ��
�
7KH�5( 352 &+52 0 ( Š�V\ VWHP�SODWHV�LWV�PHWDO�IURP�WKH�5( 352 &+52 0 ( Š�VROXWLRQ��$ GGLWLRQV�RI�
5( 352 &+52 0 ( Š�VWDUWHU�VKRXOG�EH�PDGH�SHULRGLFDOO\ �WR�UHSOHQLVK�WKH�PHWDO�DQG�PDLQWDLQ�XQLIRUP�DQG�FRQVLVWHQW�
FRORXU��5( 352 &+52 0 ( Š�EULJKWHQHU�DGGLWLRQV�VKRXOG�DOVR�EH�SHUIRUPHG�SHULRGLFDOO\ �DW�WKH�UDWH�RI�� �� IOR] �SHU�JDO�RI�
VWDUWHU��� PO�SHU�� � � � PO��
�
7KH�NLW�LQFOXGHV�] LQFDWH�VROXWLRQ��ZKLFK�DOORZV�DOXPLQLXP�LWHPV�WR�EH�SODWHG��DV�ZHOO�DV�GH�VPXW�VROXWLRQ��ZKLFK�LV�
KHOSIXO�LI�\ RXU�DOXPLQLXP�FRQWDLQV�D�KLJK�DPRXQW�RI�] LQF��ZKLFK�LV�FRPPRQO\ �IRXQG�LQ�SDUWV�IURP�-DSDQHVH�
PRWRUF\ FOHV��7KH�NLW�DOVR�LQFOXGHV�3LFNOH�� � ��ZKLFK�DOORZV�SODWLQJ�RQWR�OHDG�DQG�SHZWHU�DOOR\ V��
�
�
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5HJXODU� %ULJKW� 1 LFNHO�
� ´ ' R� QRW� XVH� WKLV� SODWLQJ� EDWK� RQ� 3RW� 0 HWDOµ� �
2 XU�QLFNHO�SODWLQJ�NLWV�DUH�GHVLJQHG�WR�SURYLGH�D�FRPPHUFLDO�TXDOLW\ �I LQLVK�RQ�D�PLQLDWXUH�
VFDOH��LQ�DSSUR[ ��� � �PLQXWHV��7KH�I LQLVK�FDQ�EH�DSSOLHG�DV�D�I LQDO�WUHDWPHQW��UHTXLULQJ�9( 5<�
/ , 77 / ( �EXI I LQJ�WR�REWDLQ�D�KLJK�VKLQH��RU�DV�D�EDVH�I RU�FKURPH�SODWLQJ��, I �OHI W�I ODW��LW�LV�
DOPRVW�LQGLVWLQJXLVKDEOH�I URP�FDGPLXP�SODWH��

2 XU� I RUPXODV�DUH� I URP� 
 7KH�2 OG�6FKRRO
 �DV�DUH�PDQ\ �RI �RXU�SODWLQJ�WHFKQLTXHV��WKXV�HQDEOLQJ� \ RX�WR�UHSURGXFH�D�
SODWH�DOPRVW�LGHQWLFDO�WR�WKH�RULJLQDO�VSHFLI LFDWLRQV�RI �ORQJ�DJR��$ OO�RXU�FKHPLFDOV�DUH�SUH� ZHLJKHG��VR�DOO�\ RX�KDYH�
WR�GR�LV�WR�DGG�GLVWLOOHG�ZDWHU�� : H�KDYH�WULHG�WR�NHHS�WKH�SURFHVVHV�DV�VLPSOH�DV�SRVVLEOH�DQG�KDYH�VWDQGDUGLVHG�
HYHU\ WKLQJ�ZKHUHYHU�ZH�FDQ����

7KH� UHJXODU� 1 LFNHO� . LW� ZLOO� SODWH� D� KHDYLHU� I LQLVK� RQWR� PRVW� PHWDOV� DQG� LW� VKRXOG� EH� XVHG� ZKHUHYHU� SRVVLEOH��
HVSHFLDOO\ �XQGHU�D�FKURPH�SODWH��7KLV�V\ VWHP�LV�WRR�DFLGLF�I RU�SRW�PHWDO��ZKLFK�VKRXOG�EH�SODWHG�I LUVW�LQ�WKH�VSHFLDO�
3RW�0 HWDO�VROXWLRQ����1 LFNHO�SODWH�PD\ �EH�DSSOLHG�RYHU�D�FRSSHU�SODWH��DQG�FRSSHU�SODWH�ZLOO�DGKHUH�WR�WKH�QLFNHO��: H�
VXJJHVW� \ RX�DSSO\ �FRSSHU�SODWH�WR�DQ\ �DUHDV�ZLWK�ODUJH�VFUDWFKHV�RU�SLWV��UHSDLU�WKHP�XVLQJ�RXU�OHDG�I UHH�VROGHUV�
DQG�WKHQ�QLFNHO� SODWH�WKHP��%\ �EXI I LQJ�WKH�FRSSHU�SODWH�EHI RUH�QLFNHO� SODWLQJ�� \ RX�FDQ�DFKLHYH�D�YHU\ �KLJK�TXDOLW\ �
I LQLVK��VLPLODU�WR�
6KRZ�&KURPH� ��, I �WKLV�QLFNHO�I LQLVK�LV�WKHQ�FKURPH�SODWHG��WKH�SDUW�ZLOO�EH�
 6KRZ�&KURPH
 ��

7KH�V\ VWHP�XVHV�D�� �RU�� � � YROW�EDWWHU\ �RU�FKDUJHU��DQG�FRQWUROV�WKH�FXUUHQW�XVLQJ�OLJKW�EXOEV��, I � \ RX�LQWHQG�WR�EH�
SODWLQJ�I UHTXHQWO\ ��ZH�VXJJHVW�\ RX�LQYHVW�LQ�D�UHFWLI LHU�XQLW���$ OO�LQVWUXFWLRQV�DQG�RSHUDWLQJ�SURFHGXUHV�DUH�GHWDLOHG�
LQ� WKH� &RPSOHWH� 3ODWLQJ� 0 DQXDO�� ( DFK� DQRGH� ZLOO� SODWH� DERXW� � � � VT�� I W� RI � VXUI DFH� DUHD� EHI RUH� LW� QHHGV� WR� EH�
UHSODFHG��7KH�VROXWLRQ�LV�YLUWXDOO\ �SHUPDQHQW��1 R�ZDVWH�FKHPLFDOV�RU�GDQJHURXV�I XPHV�DUH�SURGXFHG����
. LWV�FRQWDLQ��� �
� �[ �7DQN��ORFNLQJ�OLG����������������������������� $ QRGHV� 	 � %DQGDJHV� � � � [ � � JDO�� � � [ � � JDO� 	 � � JDO�� � � [ � � �
JDO� �
6 ' �. OHQH�� � � �( OHFWUR� FOHDQHU�� � �JDOOV� �������� 1 LFNHO�&U\ VWDOV�ZLWK�%ULJKWHQHUV��
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�������������������� � � � Z� 7DQN� KHDWHU� � � � � [ � � JDO� 	 � � JDO�� � � [ � � JDO� 	 � � � [ �
� JDO� ��

51 3. 8 . � * � � � 5HJXODU� 1 LFNHO� . LW� � � * DO�� � �
51 3. 8 . � * � � � 5HJXODU� 1 LFNHO� . LW� � � * DO�� � � � � � � � � � ��
51 3. 8 . � * � � � 5HJXODU� 1 LFNHO� . LW� � � * DO�� � � � � � � � � � � �
51 3. 8 . � * � � � � � � � � � � � � 5HJXODU� 1 LFNHO� . LW� � � * DO� � �
/ RZ� DFLG� 3RW� 0 HWDO� 6WULNH� FRDW� . LWV� FDQ� EH� VXSSOLHG�

6 ' � � � ( OHFWUR� &OHDQLQJ� � � 6WULSSLQJ� �
7KLV�LV�XVHG�I RU�� � � ��5HPRYLQJ�ROG�SODWH�

� ��' LVVROYLQJ�UXVW�
� ��( OHFWULF�HWFKLQJ�

7KHVH�WDQNV�DUH�VHW�XS�LQ�H[ DFWO\ �WKH�VDPH�ZD\ �DV�D�SODWLQJ�WDQN��H[ FHSW�WKDW�WKH\ �
DUH�ZLUHG�XS�, 1 �5( 9( 56 ( ��6R�\ RX�HQG�XS�� �' ( � 3/ $ 7 , 1 * ���2 XU�SUHYLRXV�SROLF\ �ZDV�
WR�EROW�WKH�DQRGHV� FDWKRGHV�WR�WKH�VLGH�RI �WKH�WDQN��EXW�QRZ�ZH�SUHI HU�WR�FXW�D�
VWULS�DORQJ�WKH�ORQJ�VLGH�RI �WKH�DQRGH�DQG�XVH�WKLV�DV�WKH�KDQJHU��7KLV�HQDEOHV�WKH�
DQRGH�WR�EH�SODFHG�GHHSHU�LQWR�WKH�VROXWLRQ��ZLWK�QR�I HDU�RI �FRQWDPLQDWLRQ�I URP�
WKH�KDQJHU���

( / ( &752 � 675, 33, 1 * � � 7KH�LQWURGXFWLRQ�RI �DQ�HOHFWULF�FXUUHQW�WKURXJK�WKH�SDUW�GUDPDWLFDOO\ �LQFUHDVHV�WKH�
GHSOHWLRQ�RI �UXVW�DQG�ROG�SODWH�DQG�DVVLVWV�LQ�WKH�FOHDQLQJ� �SUHSDUDWLRQ�SURFHVV��

7KH�UHOHYDQW�VROXWLRQ��WKH�SLFNOHV�I RU�WKLV�SURFHVV�DUH�GHWDLOHG�LQ�WKH�&RPSOHWH�3ODWLQJ�0 DQXDO��LV�LQWURGXFHG�LQWR�D�
GH� SODWLQJ�� �FOHDQLQJ�WDQN�DQG�WKH�SDUW�VXVSHQGHG�RQ�D�ZLUH�I URP�WKH�WDQN�EDU��7KH�WDQN�SODWHV��FDWKRGHV� �DUH�
ZLUHG�WR�WKH�QHJDWLYH�VLGH�RI �\ RXU�SRZHU�XQLW�DQG�WKH�WDQN�EDU�WR�WKH�SRVLWLYH���%\ �YDU\ LQJ�WKH�UHVLVWDQFH��XVLQJ�
EXOEV�RU�D�UKHRVWDW��\ RX�FDQ�FRQWURO�WKH�GHJUHH�RI �GH� SODWLQJ�� �FOHDQLQJ�WDNLQJ�SODFH��

7KH�NLW�FRQWDLQV�� �
� �[ �3ODWLQJ�WDQN�� � � �OLWUHV� � � ������� ������������� � 6 ' �$ QRGLVH�	 �&KURPH�6WULSSHU�� � � JPV�
6 ' � . OHQH�6 � � � �' H� JUHDVHU� �&OHDQHU��PDNHV�XS�WR�� �JDOV� ������� � � � �ZDWW�%RLOLQJ�7DQN�+ HDWHU��
6 ' � . OHQH�6 � � � �' H� JUHDVHU� �&OHDQHU��PDNHV�XS�WR�� �JDOV� ������� 7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�
� �[ �* 3�3ODWHV�� µ�[ �� µ� �

( 68 . � � * � � � � � � ( OHFWUR� � 6WULSSLQJ� . LW� � � � � � � � �
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1 HZ� � � %URQ] H� 3ODWLQJ� . LW�
2 XU� QHZ� EURQ] H� SODWLQJ� V\ VWHP� SURYLGHV� D� EHDXWLI XO�� ULFK� EURQ] H� I LQLVK� ZLWKRXW� DQ\ � GDQJHURXV� F\ DQLGHV� RU�RWKHU�
KD] DUGRXV� FKHPLFDOV�� 7KH� FRDWLQJ� LV� VXLWDEOH� I RU� GHFRUDWLYH� DSSOLFDWLRQV�� , W� ZLOO� SODWH� RYHU� =LQF� &DVWLQJV�� 3RW�
0 HWDO�� 3HZWHU�� ( OHFWUROHVV� 1 LFNHO�� 3ODWHG� 1 LFNHO�� &RSSHU�� 6WHHO�� 6LQWHUHG� 0 HWDO�� 7LQ�� / HDG�� 6WDLQOHVV� 6WHHO� DQG�
=LQFDWHG�$ OXPLQLXP��, W�LV�UHFRPPHQGHG�WR�DFWLYDWH�=LQF�&DVWLQJV��/ HDG�DQG�3RW�0 HWDO�LQ�3LFNOH�� � �SULRU�WR�SODWLQJ����
7KH�%URQ] H�SODWLQJ�VROXWLRQ�FRPHV�SUH� PL[ HG�DQG�UHDG\ �WR�XVH��3ODWH�ZLWK�VWDLQOHVV�VWHHO�DQRGHV�DW�� � ƒ) ��ZLWK�� 9�
DQG� � �� � � $ PSV�SHU�6TXDUH� , QFK�� �7KH�%URQ] H�LV�GHULYHG�I URP�WKH�VROXWLRQ��ZKLFK�ZLOO�QHHG�UHSODFLQJ�DV�WKH�PHWDO�
FRQWHQW� GLPLQLVKHV�� � $ � � � � � PLQXWH� SODWLQJ� WLPH� SURYLGHV� D� JRRG� FRORXU�� ZKLFK� PD\ � WKHQ� EH� FOHDU� FRDWHG� I RU�
FRUURVLRQ�UHVLVWDQFH��, I �EXI I LQJ�WKH�EURQ] H�SODWH�LV�UHTXLUHG��SODWLQJ�WLPH�VKRXOG�EH�LQFUHDVHG�WR�� � � � � �PLQXWHV�‡��
‡�1 RQ�&\ DQLGH��( DV\ �WR�XVH�%URQ] H�&RORXU�DQG�) LQLVK�
‡�' HFRUDWLYH�) LQLVK�
‡�5DSLG��( YHQ�' HSRVLWLRQ�
‡�( FRQRPLFDO�DQG�( DV\ �WR�8 VH�

‡�( [ FHOOHQW�7KURZLQJ�3RZHU�
‡�6RI W�) LQLVK�ZLWK�0 LQLPXP�&RUURVLRQ�5HVLVWDQFH�
‡�* RRG�WR�3ROLVK�

�

� � � � OLWUH� . LW� � � � � � � OLWUH� . LW� � � � � � � OLWUH� . LW� �

� �[ �� �� �* DO�3ODWLQJ�7DQNV�	 �/ LG�
� �[ �6WDLQOHVV�6WHHO�$ QRGHV�� µ�[ �� µ�
� �� OLWUH�%URQ] H�3ODWLQJ�6ROXWLRQ�
� �[ �6 ' � � � �' HJUHDVHU�
� �[ �� � � : �+ HDWHU�� � � &� �
� �[ �� � � : �� � � ƒ) �7DQN�+ HDWHU�
� �[ �3XPS�$ JLWDWRU�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�
) UHH�7HFKQLFDO�6XSSRUW�

� �[ �� �* DO�3ODWLQJ�7DQNV�	 �/ LG�
� �[ �6WDLQOHVV�6WHHO�$ QRGHV�� µ�[ �� µ�
� � �� OLWUH�%URQ] H�3ODWLQJ�6ROXWLRQ�
� �[ �6 ' � � � �' HJUHDVHU�
� �[ �� � � �: �+ HDWHU�� � � &� �
� �[ �� � � : �� � � ƒ) �7DQN�+ HDWHU�
� �[ �3XPS�$ JLWDWRU�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�
) UHH�7HFKQLFDO�6XSSRUW�

� �[ �� �* DO�3ODWLQJ�7DQNV�	 �/ LG�
� �[ �6WDLQOHVV�6WHHO�$ QRGHV�� µ�[ �� µ�
� � �� OLWUH�%URQ] H�3ODWLQJ�6ROXWLRQ�
� �[ �6 ' � � � �' HJUHDVHU�
� �[ �� � � : �+ HDWHU�� � � &� �
� �[ �� � � : �� � � ƒ) �7DQN�+ HDWHU�
� �[ �3XPS�$ JLWDWRU�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�
) UHH�7HFKQLFDO�6XSSRUW�

%=� � �%52 1 =( � 3/ $ 7 , 1 * � . , 7 � �� � � � � � � OLWUH� � � �
%=� � �%52 1 =( � 3/ $ 7 , 1 * � . , 7 � �� � � � � � � � OLWUHV� � �
%=� � �%52 1 =( � 3/ $ 7 , 1 * � . , 7 � �� � � � � � � � OLWUHV� � �
%6 � � �%52 1 =( � 3/ $ 7 , 1 * � 62 / 8 7 , 2 1 � �35( � 0 , ; ( ' � � � � � � � OLWUHV� � �
%6 � � �%52 1 =( � 3/ $ 7 , 1 * � 62 / 8 7 , 2 1 � �35( � 0 , ; ( ' � � � � � � � � OLWUHV� � �

%UDVV� 3ODWLQJ� . LW�
&DVZHOO�%UDVV�3ODWLQJ�6ROXWLRQ�LV�D�XQLTXH�F\ DQLGH� I UHH�DONDOLQH�EUDVV�SODWLQJ�V\ VWHP�ZKLFK�SODWHV�D�WUXH�� � � � � �
\ HOORZ� JUHHQ�SODWH�GLUHFWO\ �RQWR�VWHHO� DQG� EULJKW� QLFNHO�SODWHG�VXUI DFHV��, W�FDQ�EH�XVHG�I RU�KHDY\ �EUDVV�SODWLQJ�
ZKLFK�ZLOO�EH�DQWLTXHG��R[ LGL] HG�DQG�UHOLHYHG���, W�PD\ �DOVR�EH�XVHG�I RU�GHFRUDWLYH�KHDY\ �EUDVV�LI �WKH�VXUI DFH�LV�
EXUQLVKHG�RU�EXI I HG�DQG�FRORXUHG�ZLWK�D�ZKHHO�WR�UHPRYH�WKH�VOLJKW�KD] H�DQG�UHYHDO�WKH�WUXH�ULFK�EUDVV�FRORU�I RU�
ODPS�SDUWV��KDUGZDUH�DQG�SOXPELQJ��I L[ WXUHV���7R�SODWH�RQ�] LQF�GLH�FDVW�VXUI DFHV��\ RX�PXVW�SODWH�ZLWK�) ODVK�
&RSSHUŒ�I LUVW��
7KH�V\ VWHP�HOLPLQDWHV�FDUERQDWHV��7KHUHI RUH��WKHUH�LV�QR�FDUERQDWH�VOXGJH�FRQWDLQLQJ�F\ DQLGH�WR�EH�GLVSRVHG�RI ���
7KH�PL[ HG�VROXWLRQ�PD\ �EH�XVHG�WR�WDQN�RU�EUXVK�SODWH���%UDVV�WDQN�SODWLQJ�UHTXLUHV�DQ�DYHUDJH�FXUUHQW�RI �� �� � � � �� �
DPSV� SHU� VT�� LQ�� DQG� RSHUDWHV� LQ� WKH� UDQJH� RI � � � � � � 9ROWV�� %UDVV� 3ODWLQJ� LV� DYDLODEOH� RQ� D� VPDOO� VFDOH� XVLQJ� 3OXJ� 1 ·�
SODWH�NLWV��
�

� � � � / LWUHV� . LW� � � � � � / LWUHV� . LW� � � � � � � / LWUHV� . LW� �

� �[ �� �* DO�7DQN�DQG�/ LG�
� �[ �%UDVV�$ QRGHV�� � µ�[ �� µ� �
� �[ �� � � �: DWW�� � � ƒ) �+ HDWHU�
� �4 XDUWV�%UDVV�6ROXWLRQ�3DUW�$ �
� �[ �� R] �%UDVV�6ROXWLRQ�3DUW�%�
7KH�&DVZHOO�3ODWLQJ�0 DQXDO�
) UHH�7HFKQLFDO�6XSSRUW�

� �[ �� �* DO�7DQN�DQG�/ LG�
� �[ �%UDVV�$ QRGHV�� � µ�[ �� µ� �
� �[ �� � � �: DWW�� � � ƒ) �+ HDWHU�
� �4 XDUWV�%UDVV�6ROXWLRQ�3DUW�$ �
� �[ �� R] �%UDVV�6ROXWLRQ�3DUW�%�
7KH�&DVZHOO�3ODWLQJ�0 DQXDO�
) UHH�7HFKQLFDO�6XSSRUW�

� �[ �� �* DO�7DQN�DQG�/ LG�
� �[ �%UDVV�$ QRGHV�� � µ�[ �� µ� �
� �[ �� � � �: DWW�� � � ƒ) �+ HDWHU�
� � �4 XDUWV�%UDVV�6ROXWLRQ�3DUW�$ �
� �[ �� R] �%UDVV�6ROXWLRQ�3DUW�%�
7KH�&DVZHOO�3ODWLQJ�0 DQXDO�
) UHH�7HFKQLFDO�6XSSRUW�

�
%53� � � � � %5$ 66 � 3/ $ 7 , 1 * � . , 7 � � � �8 6 �* $ / � � � � � / LWUHV� � � �
%53� � � � � %5$ 66 � 3/ $ 7 , 1 * � . , 7 � � � �8 6 �* $ / � � � � � / LWUHV� � � �
%53� � � � � %5$ 66 � 3/ $ 7 , 1 * � . , 7 � � � �8 6 �* $ / � � � � � � / LWUHV� � � �
%56$ � 4 � � %5$ 66 � 3/ $ 7 , 1 * � 62 / 8 7 , 2 1 � 3$ 57 � $ � � � 4 8 $ 57 � � � � I O� R] � � � �
%56%� 2 =� � %5$ 66 � 3/ $ 7 , 1 * � 62 / 8 7 , 2 1 � 3$ 57 � %� � � 2 =� � � � � �

0 L[ � � � 4 7 � $ � � � � R] � %� � � ' 2 � 1 2 7 � ' , / 8 7 ( � �
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&KURPH� 3ODWLQJ� . LW�
3OHDVH� 1 RWH� � ' HFRUDWLYH� &KURPH� 3ODWH� 0 XVW� %H� $ SSOLHG� 2 YHU� $ � 1 LFNHO� 3ODWH� � 7KLV�. LW�, V�' HVLJQHG�) RU�8 VH�%\ �
3HRSOH� : KR� $ UH� 3ODWLQJ� 2 QWR� 1 LFNHO� 2 U� + DYH� $ OUHDG\ � 3XUFKDVHG� $ � 1 LFNHO� 3ODWLQJ� . LW�� RU� ZKR� DUH� + $ 5' � FKURPH�
SODWLQJ����&KURPH�SODWLQJ�FDQ�EH�XVHG�I RU�WZR�SXUSRVHV��
$ � � + DUG� &KURPH� 3ODWH� �
8 VHG�WR�EXLOG�XS�VKDI WV�RU�DUHDV�RQ�VWHHO�WKDW�DUH�VXEMHFW�WR�VHYHUH�ZHDU��7KH�KDUG�FKURPH�SODWLQJ�SURFHVV�FDQ�
WDNH� VHYHUDO� KRXUV� WR� EXLOG� XS�� 7KH� SURFHGXUH� LV� GLVFXVVHG� H[ WHQVLYHO\ � LQ� 7KH� &RPSOHWH� 3ODWLQJ� 0 DQXDO�� SD\ LQJ�
SDUWLFXODU�DWWHQWLRQ�WR�WKH�KDUG�WLSSLQJ�RI �FXWWLQJ�WRROV��
%� � ' HFRUDWLYH� &KURPH� 3ODWH� �
0 RVW� FKURPH� SODWH� LV� FRQVLGHUHG� 
GHFRUDWLYH
 �� , W� LV� D� YHU\ � WKLQ� OD\ HU�� DSSUR[ �� � � � � � WK� WKH� WKLFNQHVV� RI � D� KXPDQ�
KDLU��ZKLFK�LV�DSSOLHG�RYHU�D�1 , &. ( / �SODWH��&KURPH�RI I HUV�1 2 �FRUURVLRQ�UHVLVWDQFH��DV�LW�LV�SRURXV��VR�WKH�QLFNHO�
GRHV�DOO�WKH�SURWHFWLRQ��7KH�FKURPH�PHUHO\ �JLYHV�WKH�QLFNHO�D�
EOXH
 �ORRN��DQG�VWRSV�LW�WDUQLVKLQJ��

<RX�FDQ�FKURPH�SODWH�ZLWK�D�� �RU�� � � YROW�EDWWHU\ ��RU�FKDUJHU��EXW�LI �ODUJHU�SDUWV�DUH�LQYROYHG��\ RX�PD\ �QHHG�WR�XVH�
� �EDWWHULHV��7KH�KLJKHU�DPSHUDJH�UHTXLUHG�FDQ�DOVR�EH�FRQWUROOHG�E\ �WKH�LQH[ SHQVLYH�FRQVWUXFWLRQ�RI �D�
VDOW�ZDWHU�
UKHRVWDW
 �� D� GHYLFH� PDGH� I URP� D� SODVWLF� WDQN�� VRPH� VDOW� ZDWHU� DQG� � � PHWDO� SODWHV� RU� PDNH� \ RXU�RZQ�1 , &+ 52 0 ( �
3RZHU�&RQWUROOHU�� ) XOO�LQVWUXFWLRQV�DUH�LQ�WKH�&RPSOHWH�3ODWLQJ�0 DQXDO�� �7KH�&KURPH�&U\ VWDOV�VXSSOLHG�ZLWK�WKH�NLW�
FRQWDLQ� VXI I LFLHQW� FKURPH� WR� SODWH� RYHU� � � � � VTXDUH� I HHW� � � � � � � VT� LQ� � RI � FKURPH� SODWH� SHU� JDOORQ� RI � PDGH� XS�
VROXWLRQ��<RX�VKRXOG�QHYHU�QHHG�WR�UHSODFH�WKLV�PDWHULDO��7KH�&KURPH�LV�UHPRYHG� I URP�WKH�&KURPLF�$ FLG�VROXWLRQ��
DQG�WKH�DQRGHV�DUH�QRW�GLVVROYHG�� � , W�LV�XQQHFHVVDU\ �WR�UHSODFH�WKHVH�DQRGHV��6KRXOG� \ RX�HYHU�ZLVK�WR�GLVSRVH�RI �
WKH�VROXWLRQ��ZH�FDQ�VXSSO\ �\ RX�ZLWK�D�FKHPLFDO�WR�PDNH�WKH�&KURPLF�$ FLG�VROXWLRQ�VDI H�I RU�GLVSRVDO��
�

. LWV� FRQWDLQ� � � � JDO� � � � � � OLWUHV� �
� �[ �3ODWLQJ�7DQN��OLG�	 �ORFNLQJ�ULQJ�� �OLWUHV�
&KURPH�&U\ VWDOV�� �� �OLWUHV�
&KURPH�$ QRGHV�� �[ �� �[ �� �
) XPH�&RQWURO�%DOOV�
&KHPLFDO�0 LVW�6XSSUHVVDQW�
7DQN�+ HDWHU�� � � �ZDWW�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�

. LWV� FRQWDLQ� � � � JDO� � � � OLWUHV� �
� �[ �3ODWLQJ�7DQN��OLG�	 �ORFNLQJ�ULQJ�� � �OLWUHV�
&KURPH�&U\ VWDOV�� �OLWUHV�
&KURPH�$ QRGHV�� �[ �� �[ �� �
) XPH�&RQWURO�%DOOV�
&KHPLFDO�0 LVW�6XSSUHVVDQW�
7DQN�+ HDWHU�� � � �ZDWW�
7KH�&RPSOHWH�3ODWLQJ�0 DQXDO�

�
8 . &3. � � � &KURPH� 3ODWLQJ� . LW� � � JDO�� � � �
8 . &3. � � � &KURP H�3ODWLQJ�. LW�� �JDO�� � � �
�

�
�

3OXP� / R\ � 6ROGHU� 3DVWH�
+ HUH·V�D�JUHDW�QHZ�ZD\ �WR�FDUU\ �RXW�UHSDLUV�WR�SLWV�LQ� \ RXU�FDVWLQJV�� �3OXP� / R\ �LV�PDGH�
I URP� D� I LQH� GXVW� RI � VROGHU�� PL[ HG� ZLWK� WLQQLQJ� I OX[ � DQG� FOHDQLQJ� DJHQWV�� , W� FDQ� EH�
SDLQWHG� RQWR� D� VXUI DFH� ZLWK� D� VPDOO� EUXVK�� 3OXP� / R\ � LV� LGHDO� I RU� SDLQWLQJ� RYHU� WKRVH�
DUHDV� ZLWK� VPDOO� SLWV� RU� VFUDWFKHV�� ' HHS� SLWV" � 3DLQW� RYHU� D� OD\ HU� RI � 3OXP� / R\ �� KHDW� WR�
PHOW��WKHQ�DSSO\ �PRUH�WR�I LOO�WKH�KROH����

$ V�VRRQ�DV�WKH�WLS�RI �D�WRUFK�I ODPH�WRXFKHV�WKH�WKLQ�OD\ HU�RI �3OXP� / R\ ��LW�PHOWV��¶WLQQLQJ·�
WKH� VXUI DFH�� 7KLV� XVHV� PXFK� OHVV� KHDW� WKDQ� UHTXLUHG� WR� PHOW� D� VWLFN� RU� ZLUH� VROGHU��
PDNLQJ�LW�LGHDO�WR�UHSDLU�RQWR�WKLQ�SODWHG�VXUI DFHV�� � ' HQWV�LQ�WKH�VXUI DFH" �6LPSO\ �DSSO\ �
3OXP� / R\ �WR�WKH�DUHD��PHOW�LW��WKHQ�DSSO\ �UHJXODU�OHDG�I UHH�VWLFN�VROGHU�WR�¶SXGGOH�LQ·�WKH�
DUHD��MXVW�OLNH�WKH�ROG�I DVKLRQHG�ZD\ �RI �OHDG�I LOOLQJ���, W�ZLOO�ERQG�WR�VWHHO��FRSSHU��EUDVV��EURQ] H��DQG�QLFNHO��, W�FDQ�
2 1 / <�EH�SODWHG�ZLWK�FRSSHU�SODWH��, GHDOO\ ��\ RX�VKRXOG�WU\ �WR�VDQGZLFK�WKH�3OXP� / R\ �EHWZHHQ�WZR�OD\ HUV�RI �FRSSHU�
SODWH��

7R�I LQLVK�� �6DQG�RU�I LOH�GRZQ�WKH�DUHD��WKHQ�DSSO\ �D�FRSSHU�SODWH�WR�FRYHU��%XI I �WKH�SODWH�DQG�I LQLVK�ZLWK�QLFNHO�DQG�
RU�FKURPH��

) / 8 ; � � � � 3/ 8 0 � / 2 <� � � / %� � � � � � �
� �

�
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7 KH� 1 ( : � ) 2 50 8 / $ � � � 7 ULSOH� &KURPH� 3ODWLQJ� . LW�
1 HZ� ) RUPXOD�ZKLFK�PDNHV�WKH�RSHUDWLQJ�UDQJH�RI �&KURPH�SODWLQJ�PXFK�HDVLHU��7KH� � �VWHS�FKURPH�SODWLQJ�NLW�KDV�
EHHQ� GHVLJQHG� WR� SURYLGH� D� VKRZ� TXDOLW\ � QLFNHO�� FRSSHU� 	 � FKURPH� SODWH� RQ� LWHPV� VXFK� DV� KHDGOLJKWV�� EH] HOV��
EXPSHUHWWHV�� QXWV� 	 � EROWV�� UDFNHW� V�� HWF�� , W� FDQ� EH� DSSOLHG� WR� FRSSHU�� VWHHO�� EUDVV�� � 7KHUH� DUH� WKUHH� GLI I HUHQW�
SURFHVVHV�� HDFK� ZLWK� LWV� RZQ� WDQN� 	 � FKHPLFDOV�� DV� ZHOO� DV� DQ� ( OHFWUR� FOHDQLQJ� DQG� ( OHFWUR� VWULSSLQJ� WDQN�� � 7KH�
FKURPH�SODWH�LV�DOZD\ V�DSSOLHG�RYHU�D�QLFNHO�SODWH��ZKLFK�ZLOO�I XVH�WR�PRVW�PHWDOV�TXLWH�UHDGLO\ ��7KH�FRSSHU�SODWLQJ�
V\ VWHP�LV�XVHG�DV�D�KL� EXLOG�I LOOHU�WR�FRYHU�EOHPLVKHV��SLWV�DQG�VFUDWFKHV���

7KH� SRZHU� VRXUFH� PD\ � EH� HLWKHU� D� � Y� RU� � � Y� EDWWHU\ � RU� FKDUJHU�� &XUUHQW� LV� UHJXODWHG� XVLQJ� EXOEV�� D� VDOW� ZDWHU�
UKHRVWDW� RU� D� SODWLQJ� UHFWLI LHU�� $ � VPDOO� TXDQWLW\ � RI � EDWWHU\ �DFLG�DQG�K\ GURFKORULF�DFLG�LV�UHTXLUHG��1 LFNHO� SODWLQJ�
SURFHVV� ZLOO� WDNH� DSSUR[ �� � � � � � � PLQXWHV�� &RSSHU� SODWH� RSHUDWLRQ� ZLOO� WDNH� I URP� � � � PLQXWHV� WR� VHYHUDO� KRXUV� LI �
EXLOGLQJ�XS�WKLFN�OD\ HUV��7KH� I LQDO�&KURPH�OD\ HU�WDNHV�RQO\ � � �PLQXWHV�� �1 LFNHO�	 �&RSSHU�NLWV�ZLOO�SODWH�DSSUR[ �� � � �
� � � �VTXDUH� I HHW�RI �VXUI DFH�DUHD��EHI RUH�WKH�DQRGHV�QHHG�UHSODFLQJ��7KH�&KURPH�VROXWLRQ�ZLOO�SODWH�RYHU� � � � � �VT��
I W�RI �GHFRUDWLYH�FKURPH��	 �I RU�PRVW�RSHUDWLRQV�VKRXOG�QRW�QHHG�UHSODFHPHQW���

: ( , * + 7 � � � � . * � � � � � . * � � � � � . * �
7ULSOH� &KURPH� . LW� 8 . 7&. � � � * DO� 8 . 7&. � � � � * DO� 8 . 7&. � � � � JDO� 8 . 7&. � � � � JDO�

7DQNV� � �
6 ' � . / ( 1 ( � � � � � �
6 ' � . / ( 1 ( � � � � � �
$ QRGLVH� DQG� &KURPH� 6WULSSHU� �
1 LFNHO� 6DOWV� �
&RSSHU� 6DOWV� �
&KURPH� 6DOWV� � �
1 LFNHO� $ QRGH� � � [ � � � 	 � %DQGDJH� �
&RSSHU� $ QRGH� � � [ � � � 	 � %DQGDJH� �
* 3� 3ODWHV� � � [ � � � �
+ HDWHUV� � � � � ZDWW� � � 7KHUPRVWDW�
+ HDWHUV� &HUDPLF� � � � � ZDWW� �ERLO� KHDWHUV� �
0 LVW� 6XSSUHVVDQW� �
) XPH� FRQWURO� EDOOV� �
7KH� &RPSOHWH� 3ODWLQJ� 0 DQXDO�

� � OLWUH� [ � � �
� � � J�
� � � J�
� � � J�
� � JDO�
� � JDO�
� � JDO�

� �
� �
� �
� �
� �
� �
� �
� �

� � � OLWUH� [ � � �
� � � J�
� � � J�
� � � J�
� JDO�
� JDO�
� JDO�

� �
� �
� �
� �
� �
� �
� �
� �

� � � OLWUHV� [ � � �
� NJ�
� NJ�
� NJ�
� JDO�
� JDO�
� JDO�

� �
� �
� �
� �
� �
� �
� �
� �

� � � OLWUHV� [ � � �
� NJ�
� NJ�
� NJ�
� JDO�
� JDO�
� JDO�

� �
� �
� �
� �
� �
� �
� �
� �

3KHQRO� 1 RYRODF� ( SR[ \ � * DV� 7DQN� 6HDOHU� � � �
3KHQRO� 1 RYRODF� ( SR[ LHV� DUH� D� QHZ� EUHHG� RI � FKHPLFDO� UHVLVWDQW� PDWHULDOV��
DEOH� WR� ZLWKVWDQG� SHUPDQHQW� LPPHUVLRQ� RI � PDQ\ � KDUVK� VROYHQWV�� I XHOV� DQG�
RLOV�� 7KLV� ( SR[ \ � KDV� PXFK� EHWWHU� ERQG� VWUHQJWK� WKDQ� VLQJOH� FRPSRQHQW�
SURGXFWV�� ZLWK� VWUHQJWKV� RI � XS� WR� � � � � � 36 , �� DQG� WKLV� KLJKHU� VWUHQJWK�
UHGXFHV� WKH� QHHG� I RU� D� FOLQLFDOO\ � FOHDQ� VXUI DFH�� DV� WKH� HSR[ \ � DFWXDOO\ �
SUHI HUV�WR�ERQG�WR�D�URXJK�UXVW\ �VXUI DFH���

2 XU� QHZ� SKHQRO� QRYRODF� LV� PRUH� WKL[ RWURSLF�� ZKLFK� PHDQV� LW� ¶KDQJV·� RQ� WKH�
WDQN� ZDOOV� GXULQJ� WKH� FRDWLQJ�SURFHVV��7KLV�JLYHV�D�WKLFNHU�RYHUDOO�FRDWLQJ��
7KHUH� LV� PRUH� YROXPH� RI � PDWHULDO� LQ� WKH� NLW� WR� DOORZ� I RU� WKLV�� � 7R�SUHSDUH�

WKH�WDQN��VLPSO\ �SODFH�VHYHUDO�QXWV�	 �EROWV��RU�D�SLHFH�RI �ROG�ELNH�FKDLQ�LQVLGH�DQG�DERXW�D�SLQW�RI �ODFTXHU�WKLQQHU��
0 ( . �RU�WROXHQH��6KDNH�WKH�WDQN�DURXQG�WR�GLVORGJH�DQ\ �ORRVH�SDUWLFOHV��WKHQ�GUDLQ�RI I �WKH�OLTXLG�DQG�DOORZ�WR�GU\ ��
7KLV�SURFHGXUH�UHPRYHV�DQ\ �RLOV�OHI W�RYHU�I URP�WKH�I XHO��

%ORFN�RI I �DQ\ �ZHHSLQJ�VHDPV�RU�KROHV�E\ �SODFLQJ�GXFW�WDSH�RYHU�WKHP��DQG�I LOO�DQ\ �SRUWV�ZLWK�SXWW\ ��WKHQ�PL[ �XS�WKH�
( SR[ \ �* DV�7DQN�6HDOHU�DQG�SRXU�LQWR�WKH�WDQN��6ORZO\ �URWDWH�WKH�WDQN�LQ�HYHU\ �GLUHFWLRQ�I RU�VHYHUDO�PLQXWHV��WKHQ�
SRXU� RXW� DQ\ � H[ FHVV� UHVLQ�� � $ OORZ� WR� KDUGHQ� I RU� � � � KRXUV� EHI RUH� SXWWLQJ� LQWR� XVH�� � , I � GRLQJ� WZR� VPDOO� WDQNV��
$ &&8 5$ 7( / <�PHDVXUH�RXW�KDOI �RI �HDFK�FRQWDLQHU�DQG�PL[ �WRJHWKHU���( SR[ \ �* DV�7DQN�6HDOHU�� � � R] � �FRDWV�XS�WR�� �[ �
� �JDO�WDQNV�DQG�WKH�� � � �I O�R] �ZLOO�FRDW�XS�WR�� � �[ �� �JDO�WDQNV��
�

* 76 � � � � � � � � ( 32 ; <� * $ 6 � 7$ 1 . � 6 ( $ / ( 5� � � � I O� R] � � � � � PO� � � � �
* 76 � * � � ( 32 ; <� * $ 6 � 7$ 1 . � 6 ( $ / ( 5� � � � � I O� R] � � � � � � � OLWUHV� � � �
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0 HWDO� ; � 1 LFNHO� 6WULSSHUV�
�

1 2 �( / ( &75, &, 7<�
1 2 �&<$ 1 , ' ( 6 �

1 2 �3+ 2 63+ $ 7( 6 �

1 2 �&$ 8 67, &�$ 0 , 1 ( 6 �
1 2 �$ 0 0 2 1 , $ �

1 2 �) 8 0 ( 6 �

7KH�RQO\ �RQH� FRPSRQHQW��QRQ� WR[ LF��SRZGHUHG��LPPHUVLRQ�QLFNHO�VWULSSHUV�RQ�WKH�PDUNHW���5HPRYHV�1 , &. ( / �I URP�
VWHHO��FRSSHU��EUDVV�DQG�] LQF�GLH� FDVW��VLOYHU�DQG�JROG���6WULS�QLFNHO�ZLWKRXW�HOHFWULFLW\ �RU�GDQJHURXV�FKHPLFDOV�
&DVZHOO� , QF� � GLVWULEXWHV� WKUHH� 0 HWDO; � 1 LFNHO� 6WULSSHUV� �

‡�0 HWDO; �%� � �VWULSV�QLFNHO�I URP�VWHHO�
‡�0 HWDO; �%� � � � �VWULSV�QLFNHO�I URP�FRSSHU��EUDVV��] LQF�GLH� FDVW��SRW�PHWDO��VLOYHU�DQG�JROG��ZLWKRXW�HWFKLQJ�WKH�EDVH�
PHWDO��
‡�0 HWDO; �%� � � � �VWULSV�QLFNHO�I URP�FRSSHU��EUDVV��] LQF�GLH� FDVW��SRW�PHWDO��VLOYHU�DQG�JROG��ZLWKRXW�HWFKLQJ�WKH�EDVH�
PHWDO��
�
0 HWDO; �VWULSSHUV�ZLOO�VWULS�QLFNHO�DW�WKH�UDWH�RI �� �WKRX�SHU�KRXU��DQG�ZLOO�VWULS�� �� � � �RXQFHV�RI �QLFNHO�SHU�JDOORQ�RI �
VWULSSHU�VROXWLRQ���( OHFWUROHVV�QLFNHO�ZLOO�VWULS�DW�WKH�VDPH�UDWH��SURYLGLQJ�WKH�SKRVSKRURXV�FRQWHQW�GRHV�QRW�
H[ FHHG�� � ��+ LJKHU�SKRVSKRURXV�HOHFWUROHVV�QLFNHO�ZLOO�WDNH�ORQJHU�WR�VWULS��

‡�� �� �OEV�RI �0 HWDO; �VWULSSHU�PDNHV�� �JDOORQ�RI �VWULSSLQJ�VROXWLRQ��
‡�8 VH�SODVWLF��XQOLQHG�VWHHO�RU�VWDLQOHVV�VWHHO�WDQNV�
‡�$ JLWDWLRQ�LV�UHTXLUHG�GXULQJ�VWULSSLQJ�
‡�7DQN�PXVW�RSHUDWH�EHWZHHQ�� � � ƒ) � � � � ƒ) ��7R�SURORQJ�EDWK�OLI H��GLVFRQWLQXH�KHDW�ZKHQ�VWULSSLQJ�LV�FRPSOHWH��
‡�6WDLQOHVV�VWHHO�RU�WLWDQLXP�KHDWHUV�PXVW�EH�XVHG��1 R�TXDUW] �RU�FHUDPLF�KHDWHUV��
‡�, QVWUXFWLRQ�VKHHW�ZLOO�EH�SURYLGHG�ZLWK�SXUFKDVH��

0 ; %� � � � 0 ( 7$ / ; � %� � � 1 , &. ( / � 675, 33( 5� � � � � � / %6 � � � �
0 ; %� � � � � 0 ( 7$ / ; � %� � � 1 , &. ( / � 675, 33( 5� � � / %6 � � � � �
0 ; %� � � � � 0 ( 7$ / ; � %� � � � � 1 , &. ( / � 675, 33( 5� � � � � � / %6 �� � �
0 ; %� � � � � � 0 ( 7$ / ; � %� � � � � 1 , &. ( / � 675, 33( 5� � � � / %6 � � � � �
0 ; %� � � � � 0 ( 7$ / ; � %� � � � � 1 , &. ( / � 675, 33( 5� � � � � � / %6 � � � �
0 ; %� � � � � � 0 ( 7$ / ; � %� � � � � 1 , &. ( / � 675, 33( 5� � � � / %6 � � � �
0 ( 7$ / ; � &8 � � 0 ( 7$ / ; � &2 33( 5� 675, 33( 5� � � � � � / %6 �� � �

� 0 ( 7$ / ; � &8 � � 0 ( 7$ / ; � &2 33( 5� 675, 33( 5� � � � / %6 � � �

�
' , * , 7$ / � 3+ � 7 ( 67 ( 5 � ) 2 5� 3/ $ 7 , 1 * � 62 / 8 7 , 2 1 6 � �

$ FFXUDWHO\ �PHDVXUHV�S+ �UDQJLQJ� I URP� � � � � �S+ ��3RFNHW� VL] HG��OLJKWZHLJKW�
LQVWUXPHQW� ZLOO� TXLFNO\ � WHVW� DOO� \ RXU� SODWLQJ� VROXWLRQV�� DQG� HYHQ� \ RXU�
VZLPPLQJ� SRRO� ZDWHU�� 7KH� XQLW� LV� VSODVK� SURRI �� DQG� KDV� RQH� SRLQW�
FDOLEUDWLRQ��) XOO�LQVWUXFWLRQV�LQFOXGHG��

352 ' � 3+ � � � � � � � � 3+ � 7HVWHU� � � � � � � � � � � � � � � � � � � � � � � �

�
$ LU�$ JLWDWLRQ�6XSSOLHV�
$ LU�DJLWDWLRQ�LV�UHFRPPHQGHG�LQ�VRPH�SODWLQJ�RSHUDWLRQV�WR�HOLPLQDWH�WKH�I RUPDWLRQ�RI �DLU�EXEEOHV�RQ�WKH�SDUW��
ZKLFK�FRXOG�OHDG�WR�SLWWLQJ��

�
$ , 5� 38 0 3� � / RZ�YLEUDWLRQ��2 SHUDWHV�TXLHWO\ ��0 LFUR�&RPSXWHU��FRQWUROOHG�RXWSXW��
0 D[ �RXWSXW�� �O� PLQ�
�
�

38 0 3� � � � $ , 538 0 3� � � � � �
$ + � � �� $ , 5� + 2 6 ( � � � ) ( ( 7 � � � � � � � � �
%%5� �� %8 %%/ ( 5� � � � � � � � � �
38 0 3� � � � $ , 538 0 3� � + 2 6 ( � 	 � %8 %%/ ( 5� � � � � � � �
, 1 7$ � � � � � ) / ( ; , %/ ( � $ , 5� : $ / / � � � � �
� � � � � � � � � � � � � � � $ , 5: $ / / � � � FP� � � � LQV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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' LH� &DVW� 0 RGHO� 3ODWLQJ� . LW�
�
=LQF�GLH� FDVWLQJV�KDYH��XQWLO�QRZ��EHHQ�D�GLI I LFXOW�PDWHULDO�WR�SODWH�I RU�WKH�VPDOO�RSHUDWLRQ��' LH� FDVWLQJ�
PDQXI DFWXUHUV�KDYH�XVHG�GDQJHURXV�FKHPLFDOV�DQG�F\ DQLGH�FRSSHU�SODWLQJ�V\ VWHPV�WR�FOHDQ��SUHSDUH�DQG�SODWH�WKH�
SDUWV��PDNLQJ�LW�DOPRVW�LPSRVVLEOH�WR�GR�RQ�D�VPDOO�VFDOH��
�
7KLV�QHZ�( XURSHDQ�NLW�KDV�FRPSOHWHO\ �UHVROYHG�WKLV�SUREOHP��E\ �XVLQJ�D�QHZ�FRPPHUFLDO�JUDGH�V\ VWHP�RI �HWFKLQJ��
F\ DQLGH�I UHH�FRSSHU�SODWLQJ��DQG�I LQDOO\ �SODWLQJ�ZLWK�RXU�I DPRXV�&RS\ �&KURPHŒ�V\ VWHP���7KH�V\ VWHP�ZLOO�DOVR�SODWH�
SHZWHU��OHDG��EUDVV��FRSSHU��DQG�VWHHO�PRGHO�SDUWV��
�
3UHYLRXVO\ �SDLQWHG�SDUWV�VKRXOG�EH�LPPHUVHG�LQ�DQ\ �FRQYHQWLRQDO�SDLQW�VWULSSHU�WR�UHPRYH�DOO�WUDFHV�RI �SDLQW��
� �/ LWUH�) ODVK�&RSSHUŒ�6ROXWLRQ� � � � � PO�3LFNOH�� � �VROXWLRQ�
� �[ �/ LWUH�&RS\ �&KURPH�VROXWLRQ� � � � � PO�6 ' � � � �' HJUHDVHU�VROXWLRQ��
� �FRSSHU�SODWLQJ�ZDQG�	 �EDQGDJH� � � �&RS\ �&KURPHŒ�ZDQG�	 �EDQGDJH�
� �[ �� µ�VKDQN�PRXQWHG�%XI I LQJ�: KHHO� � �[ �� R] �WXEH�3( ( . �3ROLVK�� � �
� �[ �ZKLWH�EXI I LQJ�FRPSRXQG� � � �[ �� �� �DPS�� �WR�� � �YROW��D� F�DGDSWHU�
� �[ �� / LWUH�FRQWDLQHU�ZLWK�OLG� �

' &0 3. � � ' , ( � &$ 67 � 0 2 ' ( / � 3/ $ 7 , 1 * � . , 7 � � �
� �

� � � � � � ��
��
�
�
�

´ ) H' 2 ; µ� 1 ( : ��� � ( QYLURQPHQWDOO\ � ) ULHQGO\ � � LV� VSHFLDOO\ � GHYHORSHG� WR� UHPRYH� DOO� UXVW�

OD\ HUV� I URP� VWHHO� � H� J� � WDQNV� � EROWV� � VFUHZV� HWF� � , W� XQFRYHUV� WKH� EDUH� PHWDO� I URP� DOO� OD\ HUV�
RI � R[ LGH� � � ) H' 2 ; � LV� D� FRPSRXQG� VSHFLI LFDOO\ � GHYHORSHG� I RU� WKH� FOHDQLQJ� RI � VWHHO� DQG� KDV� EHHQ�
XVHG� H[ WHQVLYHO\ � I RU� UHQRYDWLQJ� WKH� LQVLGH� RI � WDQNV� LQFOXGLQJ� I XHO� WDQNV� DQG� DFWV� DV� D�
SUHSDUDWLRQ� I RU� ) ( 57$ 1 � VXUI DFH� SURWHFWLRQ� � � : LWK� ) H' 2 ; � HYHQ� KHDY\ � FRUURVLRQ� ZLOO� EH�
UHPRYHG� � 7KH� SURGXFW� FRQWDLQV� D� ZHWWLQJ� DJHQW� DQG� ELRGHJUDGDEOH� VXUI DFWDQW� LQ� DTXHRXV�
VROXWLRQ� � � <RX� GLOXWH� ) H' 2 ; � WR� D� � � � � VROXWLRQ� ZLWK� ZDWHU� � � , WV� GLVSRVDO� LV� VDI H� �
�

) ' � � � � � � ) H' 2 ; � &RQFHQWUDWHG� UXVW� UHPRYHU� � � OLWUH� �
) ' . 7 � � ) H' 2 ; � ZLWK� � � � OLWUH� WDQN� 	 � � � t &� + HDWHU� . LW� �

�
�
�
�
�

, URQ� 3KRVSKDWH� 3ULPHU� � � � � � � �

, QFUHDVH� WKH� FRUURVLRQ� UHVLVWDQFH� RI � \ RXU� SRZGHU� FRDWHG� SDUWV�� � &DVZHOO� ( XURSH� , URQ� 3KRVSKDWH� 3ULPHU� LV� D�
FRQFHQWUDWHG� OLTXLG�� PXOWLSOH� WHPSHUDWXUH� GHWHUJHQW� LURQ� SKRVSKDWH�� , W� SURYLGHV� PHWDO� VXUI DFHV� ZLWK� D� XQLTXH�
XQGHU� SDLQW� FRUURVLRQ� UHVLVWDQFH� DQG� SUHSDUHV� WKH� PHWDO� I RU� D� VWURQJ� SDLQW� ERQG�� � , W� LV� HI I HFWLYH� RQ� VWHHO��
DOXPLQLXP� 	 � ] LQF�� � , PPHUVH� SDUWV� LQ� WKH� GLOXWHG� VROXWLRQ� DW� � � � � � � ƒ) � I RU� � � � � PLQXWHV�� � 0 D\ � DOVR� EH� DSSOLHG� E\ �
VSUD\ �ZDVKHU��' LOXWH�� �� � � � �ZLWK�ZDWHU��2 SHUDWH�DW�WHPSHUDWXUHV�EHWZHHQ�� � � � � � ƒ) �I RU�� � � � � �VHFRQGV�� �

3&35, 0 ( 5� � � � � , URQ� 3KRVSKDWH� 3ULPHU� � � � � � � � OLWUH� 0 DNHV� � � / LWUHV� � �
3&35, 0 ( 5� � � � � , URQ� 3KRVSKDWH� 3ULPHU� � � � � � � � OLWUHV� 0 DNHV� � � � � / LWUHV� � � � � � �
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+ LJK�4 XDOLW\ �3URIHVVLRQDO�3RZHU�6XSSO\ �8 QLWV�
�

�3OHDVH�QRWH�WKDW�FRORXUV�RI�XQLWV�P D\ �FKDQJH��
�
�

�
$ �FRPSDFW��VZLWFK�PRGH�SRZHU�VXSSO\ �WKDW�RIIHUV�VHYHQ�VHOHFWDEOH�RXWSXW�YROWDJHV��� �� ��� ��� �� ��� ��� �� ��� ��� � 9 � ��DQG�LV�
UDWHG�DW�� �� $ PSV�RXWSXW�FXUUHQW���

�
7KH�SRZHU�VXSSO\ �LV�KRXVHG�LQ�D�WRXJK�SRO\ FDUERQDWH�KRXVLQJ��
2 IIHUV�H[ FHOOHQW�SHUIRUPDQFH�DQG�UHOLDELOLW\ �DW�D�ORZ�FRVW��
2 YHUORDG�DQG�VKRUW�FLUFXLW�SURWHFWLRQ��
,GHDO�IRU�D�ZLGH�UDQJH�RI�DSSOLFDWLRQV��DQG�LV�HVSHFLDOO\ �VXLWHG�IRU�WKH�HGXFDWLRQDO�HQYLURQPHQW���
7KH�ORZHVW�YROWDJH�� �� YROWV�LV�LGHDO�IRU�&RS\ �&DG�SODWLQJ�XS�WR�� � VT�LQV��
/ HDGV�FRPH�FRPSOHWH�ZLWK�&URFRGLOH�FOLSV��

�
�

��
�
�
$ �FRPSDFW��VZLWFK�PRGH�SRZHU�VXSSO\ �WKDW�RIIHUV�VL[ �VHOHFWDEOH�RXWSXW�YROWDJHV��� ��� �� ��� ��� �� ��� ��� � 9 � ��DQG�LV�UDWHG�DW�
� $ �RXWSXW�FXUUHQW���
�

7KH�SRZHU�VXSSO\ �LV�KRXVHG�LQ�D�WRXJK�SRO\ FDUERQDWH�KRXVLQJ��
2 IIHUV�H[ FHOOHQW�SHUIRUPDQFH�DQG�UHOLDELOLW\ �DW�D�ORZ�FRVW��
2 YHUORDG�DQG�VKRUW�FLUFXLW�SURWHFWLRQ��
,GHDO�IRU�D�ZLGH�UDQJH�RI�DSSOLFDWLRQV��DQG�LV�HVSHFLDOO\ �VXLWHG�IRU�WKH�HGXFDWLRQDO�HQYLURQPHQW��
2 XWSXW�LV�YLD�� PP�VRFNHW�VFUHZ�WHUPLQDOV��
6XSSOLHG�ZLWK�WZR�VHWV�RI�OHDGV���RQH�VHW�ZLWK�FURFRGLOH�FOLSV�DQG�EDUH�HQGV�WKH�RWKHU�ZLWK�� PP�
SOXJV�DQG�� �ZD\ �SRZHU�SOXJ�DGDSWRU��
&( �DSSURYHG�WR�( 1 � � � � � ��( 1 � � � � � ��

�
�� � DP S�0 RGHO�6' 3� � � � ������

�
�
�
$ �SRZHU�VXSSO\ �WKDW�SURYLGHV�KLJK�FXUUHQW�RXWSXWV�IURP�D�OLJKWZHLJKW�DQG�FRPSDFW�FDVH�VL] H��,Q�DGGLWLRQ�WR�D�� �WR�� � 9 �
RXWSXW�WKHUH�LV�DOVR�D�IL[ HG�RXWSXW�RI�� � �� 9 �PDNLQJ�WKH�XQLW�LGHDO�IRU�WKH�GHPRQVWUDWLRQ��WHVWLQJ�DQG�PDLQWHQDQFH�RI�LQ�
FDU�HQWHUWDLQPHQW�HTXLSPHQW���
�

2 XWSXW�YROWDJH�DGMXVWDEOH�IURP�� �WR�� � 9 �' &��
� � DPSV�RQ�GHPDQG��
$ GGLWLRQDO�IL[ HG�YROWDJH�RXWSXW�RI�� � �� 9 ��
( [ FHOOHQW�SRZHU�IDFWRU�FRUUHFWLRQ�UHGXFHV�SRZHU�ORVV�DQG�FXWV�QRLVH�DQG�( 0 ,��
2 YHUORDG��VKRUW�FLUFXLW�DQG�RYHU�WHPSHUDWXUH�SURWHFWLRQ��
+LJK�5) ,�VWDELOLW\ ��
6HSDUDWH�9 8 �W\ SH�YROWPHWHU�DQG�DPPHWHU��
&RROHG�E\ �ORZ�QRLVH�YDULDEOH�VSHHG�WKHUPDOO\ �FRQWUROOHG�IDQ��
6XSSOLHG�ZLWK�� �VHW�RI�OHDGV��
&( �DSSURYHG�WR�( 1 �� � � � � ��( 1 �� � � � � ��

�
� � DP S�0 RGHO�6' 3�� � � � �����
�

$ �UDQJH�RI�KLJK�SRZHU�VZLWFK�P RGH�SRZHU�VXSSOLHV�KRXVHG�LQ�D�OLJKWZHLJKW�DQG�FRP SDFW�HQFORVXUH�
ZLWK�GLJLWDO�/ ( ' �GLVSOD\ V�IRU�YROWDJH�DQG�FXUUHQW�UHDGLQJV��

�
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2 XWSXW�LV�DGMXVWDEOH�IURP�� 9 �WR�� � 9 �ZLWK�WKH�DELOLW\ �WR�IL[ �WKH�RXWSXW�DW�� � �� 9 �YLD�D�VOLGH�VZLWFK�RQ�EDVH�RI�XQLW��0 RGHOV�
DUH�DYDLODEOH�ZLWK�HLWKHU�� � $ �RU�� � $ �RXWSXWV���
�

�2 XWSXW�YROWDJH�DGMXVWDEOH�IURP�� �WR�� � 9 �' &��
�� � DPSV�� � �� � � � �RU�� � DPSV�� � �� � � � �RQ�GHPDQG�GHSHQGLQJ�RQ�PRGHO��
$ GGLWLRQDO�IL[ HG�YROWDJH�RXWSXW�RI�� � �� 9 ��
( [ FHOOHQW�SRZHU�IDFWRU�FRUUHFWLRQ�UHGXFHV�SRZHU�ORVV��FXWV�QRLVH�DQG�( 0 ,��
7KH�368 V�DUH�IXOO\ �SURWHFWHG�ZLWK�RYHUORDG��RYHU�WHPSHUDWXUH��RYHU�YROWDJH��VHW�DW�
� � �� 9 � �DQG�VKRUW�FLUFXLW�SURWHFWLRQ�DV�VWDQGDUG��
$ �WKHUPDOO\ �FRQWUROOHG��YDULDEOH�VSHHG�IDQ�HQVXUHV�TXLHW�DQG�FRRO�RSHUDWLRQ��
' LJLWDO�/ ( ' �GLVSOD\ V�IRU�YROWDJH�DQG�FXUUHQW��
6XSSOLHG�ZLWK�� �VHW�RI�OHDGV��
&( �DSSURYHG�WR�( 1 � � � � � ��( 1 � � � � � ��( 1 � � � � � �� � � $ �YHUVLRQ��DQG�( 1 � � � � �� � � $ �

��YHUVLRQ���
� � DP S�0 RGHO�6' 3�� � � � �����
� � DP S�0 RGHO�6' 3�� � � � �����

5( * 8 / $ 7( ' �' &�32 : ( 5 �68 33/ < �: ,7+ �9 $ 5,$ %/ ( �2 8 738 7�� ���� � 9 ��� ���� $ �
$ �KLJK�TXDOLW\ ��UHJXODWHG�' &�SRZHU�VXSSO\ �ZLWK�YDULDEOH�RXWSXW�YROWDJH�DQG�FXUUHQW�OLPLWLQJ��
�

�7KH�XQLW�KDV�VKRUW�FLUFXLW�DQG�� ) 2 / ' %$ &. � �RYHUORDG�SURWHFWLRQ��
+RXVHG�LQ�D�VROLG�FDVH��
3RZHU�VZLWFK�ILWWHG��
2 XWSXW�YLD�UHG��� � ��EODFN���� �DQG�JUHHQ��JURXQG��� PP�WHUPLQDO�VRFNHWV��
2 XWSXW�YROWDJH�DQG�FXUUHQW�DUH�LQGLFDWHG�E\ �WZR�KLJK�SUHFLVLRQ�JUHHQ�/ ( ' �GLVSOD\ V��
) DQ�FRROHG��

�
3RZHU�VXSSO\ �� � � 9 DF��� � + ] �� � � � : � ��
3RZHU�PD[ ��� � : ��
/ LQH�UHJXODWLRQ�&9 � � �� � � � � P9 ��&&� � �� � � � P$ ��
/ RDG�UHJXODWLRQ�&9 � � �� � � � � P9 ��&&� � �� � � � P$ ���
2 XWSXW�&XUUHQW�� ���� $ ��
2 XWSXW�YROWDJH�� ���� � 9 GF��
5LSSOH�	 �QRLVH�&9 � � P9 ��UPV���

�' LPHQVLRQV�� � � �[ �� � � �[ �� � � PP��
�: HLJKW�� �� NJ��
673: 5 � � � ���5 HFWLILHU�� �� �DP SV�� �� � �YROWV�±�9 DULDEOH���

5( * 8 / $ 7( ' �' &�32 : ( 5 �68 33/ < �: ,7+ �9 $ 5,$ %/ ( �2 8 738 7�� ���� � 9 �� ���� � $ �
$ �KLJK�TXDOLW\ ��UHJXODWHG�' &�SRZHU�VXSSO\ �ZLWK�D�YDULDEOH�RXWSXW�YROWDJH�DQG�FXUUHQW��
�

�9 ROWDJH�DQG�FXUUHQW�OLPLWLQJ�SURYLGHG�E\ �� FRDUVH� �DQG�� ILQH� �URWDU\ �FRQWUROV��
7KH�XQLW�KDV�VKRUW�FLUFXLW�DQG�� ) 2 / ' %$ &. � �RYHUORDG�SURWHFWLRQ��
+RXVHG�LQ�D�VROLG�PHWDO�FDVH��
3RZHU�VZLWFK�ILWWHG��
2 XWSXWV�YLD�UHG��� � ��EODFN���� �DQG�JUHHQ��JURXQG��� PP�WHUPLQDO�VRFNHWV��
7KH�RXWSXW�YROWDJH�DQG�FXUUHQW�LQGLFDWHG�E\ �WZR�� �GLJLW�JUHHQ�/ ( ' �GLVSOD\ V��
) DQ�FRROHG��� �IDQV���
3RZHU�VXSSO\ �� � � 9 DF��� � + ] ��
3RZHU�PD[ ��� � � : ��
/ LQH�UHJXODWLRQ�&9 � � �� � � � � P9 ��&&� � �� � � � P$ ��
/ RDG�UHJXODWLRQ�&9 � � �� � � � � P9 ��&&� � �� � � � P$ ��
�2 XWSXW�&XUUHQW�� ���� � $ ��
�2 XWSXW�YROWDJH�� ���� � 9 ��
�' LPHQVLRQV�� � � �[ �� � � �[ �� � � PP��
�: HLJKW�� � NJ��

�
�673: 5 � � � ��5 HFWLILHU�� �WR�� � �DP SV�� �WR�� � �YROWV�±�9 DULDEOH�����

� � � �
3RZHU�/ HDGV�IRU�WKH�DERYH�5HJXODWHG�3RZHU�8 QLWV���� PP�3OXJV�WR�FRQQHFW�WR�WKH�8 QLW�DQG�� �[ �
&URFRGLOH�FOLSV��� PP��WR�ILW�WKH�RWKHU�HQGV�RI�WKH�OHDGV�DQG�FRQQHFW�WR�WKH�7DQN�%DU�DQG�
$ QRGHV���
�
��UHG��EODFN�� �WZR�FURFRGLOH�FOLSV��

�
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�
58 67 � &RQYHUWHU� � � 1 HXWUDOLVHU� � 5HPRYDO� DQG� 3UHYHQWLRQ�
1 R�QHHG�WR�UHPRYH�UXVW��) ( 57$ 1 �SXOYHULVHV�LW�DQG�GHWDFKHV�LW�IURP�WKH�VXUIDFH���: LWK�) ( 57$ 1 �
UXVW� LV� FRQYHUWHG� LQWR� DQ� LGHDO� SDLQW� EDVH�� � ) ( 57$ 1 � HOLPLQDWHV� VDQGLQJ�� GHHS� EUXVKLQJ��
VDQGEODVWLQJ���7KH�RQO\ �VXUH��LUUHSODFHDEOH�UXVW�SURRILQJ�V\ VWHP�IRU�QHZ�RU�ROG�VWHHO�VWUXFWXUHV��LW�
PD\ �EH�DSSOLHG�ERWK�RQ�VOLJKWO\ �UXVW\ �PHWDOV�DQG�KDUG�UXVW��DV�ZHOO�DV�RQ�EDUH�PHWDO�WR�SURWHFW�LW�

IURP�IXWXUH�UXVW�� � ,W
V�DQ�DTXHRXV�VROXWLRQ��SHQHWUDWLQJ�HYHU\ ZKHUH�XQGHU�MRLQWV�DQG�HYHQ�XQGHU�SDLQW�FUDFNV��,W�FDQ�EH�
DSSOLHG�RQ�GDPS�RU�ZHW�VXUIDFHV�� ,W�LV�KDUPOHVV�WR�SODVWLF��UXEEHU��FKURPH�DQG�DOUHDG\ �SDLQWHG�VXUIDFHV�� � ) ( 57$ 1 �LV�
RQO\ �DFWLYH�LQ�FRQWDFW�ZLWK�LURQ�RU�UXVW��,W�FDQ�EH�ZDVKHG�RII� IURP�DQ\ �RWKHU�VXUIDFHV�E\ �ZDWHU��,W�LV�QRQ�IODP P DEOH��
KDUP OHVV�WR�KHDOWK��SK\ VLFDO�FRQWDFW�RU�LQKDODWLRQ��
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) ( 5� � � � � � � � � � ) HUWDQ� UXVW� FRQYHUWHU� � � OLWUH� %RWWOH�� � …� � � � � �
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3RZGHU� &RDWLQJ� &RORXUV�
&2 ' ( �� ������1 $ 0 ( �� �����������������������* / 2 66 �� � &8 5( �&<&/ ( �� �
3&3� � � � � �� %/ $ &. �0 $ * , &�� � � � � � � � � ��� � � � � � � ��� �
3&3� � � � � �� %5, * + 7 �: + , 7 ( �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� : + , 7 ( �/ , 1 ( 1 �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � �� + ) 6 ' �&/ ( $ 5�� � � � � � � � � � �� � � � � � � ��� �
3&3� � � � � �� - ( 56 ( <�&5( $ 0 �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 6$ 1 ' <�7$ 1 �� � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� &2 ) ) ( ( �7$ 1 �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� %5$ 1 ' <�%( , * ( �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� / , * + 7 �&+ 2 &2 / $ 7( �� � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� %52 : 1 �' ( 5%<�� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 3$ / ( �<( / / 2 : �� � � � � � � � �� � � � � � � � ��� �
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3&3� � � � � �� %8 5* $ 1 ' <�� � � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 6$ ) ( 7<�5( ' �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 58 %<�� � � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 5( ' �� � � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 32 : ' ( 5�%/ 8 ( �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 2 &( $ 1 �%/ 8 ( �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� ' 2 ' * ( 5�%/ 8 ( �� � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� 8 6 �%/ 8 ( �� � � � � � � � � � �� � � � � � � � ��� �
3&3� � � � � �� ( / ( &75, &�%/ 8 ( �� � � � � � � � � �� � � � � � � � ��� �
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3&3� � � � � �� 78 5) �* 5( ( 1 �� � � � � � � � � �� � � � � � � � ��� �
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3&3� � � � � �� 9$ 1 , / / $ �� � � � � � � � � � � ��� � � � � � � ��� �
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FXWWLQJ�WHHWK�DQG�ZRUN�VXUI DFH��7KH�DQWL� KHDWLQJ�SURSHUWLHV�LQ�WKH�I RUPXODWLRQ�ZRUN�E\ �
NHHSLQJ� WKH� ZD[ � RQ� WKH� VDZ� EODGH� RU� WRRO�� UHGXFLQJ� WKH� WHQGHQF\ � WR� VSLQ� RI I � WKH� VDZ�
EODGH��7KH�UHVXOW�LV�D�VPRRWK�DQG�TXLFN�FXW��DGGLQJ�ORQJHU�OLI H�WR�WKH�FXWWLQJ�WHHWK�� � ) �
� � � � SUHYHQWV� EXUQLQJ�� FORJJLQJ�� FKDWWHU� DQG� WHDULQJ�� , W� ZRUNV� ZHOO� RQ� DOO� FXWWLQJ�
RSHUDWLRQV� RI � QRQ� I HUURXV� RU� I HUURXV� PHWDOV�� ) � � � � � LV� VROXEOH� LQ� ZDWHU�� QRQ� WR[ LF�� QRQ�
LUULWDWLQJ�DQG�ELRGHJUDGDEOH��&OHDQV�HDVLO\ �E\ �ZLSLQJ�RU�KRW�ZDWHU�I OXVKLQJ��) � � � � �¶V�I LEUH�
WXEH� LV� PDGH� ZLWK� DQ� H[ WHQGHG� KROORZ� HQG� ´6DI HW\ � * ULSµ� KDQG� DSSOLFDWRU� DOORZLQJ� WKH�
RSHUDWRU� WR� KROG� DQG� SXVK� WKH� ) � � � � � ZD[ � VWLFN� VDI HO\ � DJDLQVW� WKH� VDZ� RU� FXWWLQJ� WRRO�� 8 VHV�� %DQG� VDZV�� &LUFXODU�
VDZV��&DUSHQWHU�VDZV��+ DFN�VDZV��2 WKHU�XVHV�� ' ULOOLQJ��7DSSLQJ�� * ULQGLQJ��) LOLQJ��&XWWLQJ��0 HWDO�6SLQQLQJ��3ROLVKLQJ�
ZLWK� &RDWHG� $ EUDVLYHV�� 3DFNDJHG� LQ� D� VSLUDO� ZRXQG� 3HHO� D� : D\ � SDSHU� WXEH� � µ� [ � � � µ� ORQJ� WXEH� ZLWK� 6DI HW\ � * ULS�
+ DQGOH��

) � � � � � � � � � 6$ : � %/ $ ' ( � : $ ; � 67 , &. � ) � � � � � � � � � � � � �
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��
�
�
�
%XI I LQJ� 0 DFKLQH� 6WDQG�
�
7KLV�SODWI RUP�ZLOO�DFFHSW�PRVW�EXI I LQJ�DQG�JULQGHU�PRWRUV�XS�WR�� �+ 3��
) ORRU�I L[ LQJV�DUH�UHTXLUHG�I RU�D�VDI H�LQVWDOODWLRQ�
�
352 ' � %6 � � � � � %XI I LQJ� 0 DFKLQH� 6WDQG� � � �
�
�

) ODS� : KHHOV�
7KHVH�WLJKWO\ �SDFNHG�DQG�ERQGHG�VKHHWV�RI �UHVLQ�ERQGHG�DOXPLQLXP�R[ LGH�DUH�JUHDW�I RU�VDQGLQJ��VKDSLQJ�DQG�
SROLVKLQJ�DOO�W\ SHV�RI �PDWHULDOV��( VSHFLDOO\ �JRRG�I RU�UHPRYLQJ�SDLQW�DQG�UXVW���� � � µ�VKDQN�ZRUNV�LQ�DQ\ �GULOO��GULOO�
SUHVV��I OH[ LEOH�VKDI W��ODWKH�HWF��
�

) : � � � � ) �� ) / $ 3�: + ( ( / �� � � �* 5, 7 � � µ�; �� µ�� ���
) : � � � � 0 �� ) / $ 3�: + ( ( / �� � �* 5, 7 �� � µ�; �� µ�� ���
) : � � � � &�� ) / $ 3�: + ( ( / �� � �* 5, 7 �� � µ�; �� µ�� ���
) : � � � � ) �� ) / $ 3�: + ( ( / �� � � �* 5, 7 �� � µ�; �� µ�� ���
) : � � � � 0 �� ) / $ 3�: + ( ( / �� � �* 5, 7 �� � µ�; �� µ�� ���
) : � � � � &�� ) / $ 3�: + ( ( / �� � �* 5, 7 �� � µ�; �� µ�� ���
) : � � � � ) �� ) / $ 3�: + ( ( / �� � � �* 5, 7 �� � µ�; �� µ�� ���
) : � � � � 0 �� ) / $ 3�: + ( ( / �� � �* 5, 7 �� � µ�; �� µ������
) : � � � � &�� ) / $ 3�: + ( ( / �� � �* 5, 7 �� � µ�; �� µ�� ��� �

�
&DVZHOO� � � . LQ] R� 8 QLYHUVDO� 7RRO� � � �+ REE\ � DQG� VPDOO� FRPPHUFLDO� WRRO� � �

$ �� � � � ZDWW�XQLYHUVDO�PRGHOOLQJ�WRRO�LQ�D�EORZ� PRXOGHG�FDVH�VXLWDEOH�I RU�PDQ\ �I XQFWLRQV�LQ�WKH�UHVWRUDWLRQ�DQG�I LQH�
SODWLQJ�DUHQD���&RPSOHWH�ZLWK�ELWV�DQG�I OH[ LEOH�GULYH���6DQGLQJ�SDGV��%XUUV�DQG�%XI I V�DOVR�GUXP�VDQGHUV��%HORZ�DUH�
H[ DPSOHV�RI �WKH�LQWULFDWH�ZRUN�WKDW�WKH�. LQ] R�FDQ�DFFRPSOLVK��

�

�
�
�
�
�
�

�
&� . 8 7 � � � � � � � � &DVZHOO� . LQ] R� 8 QLYHUVDO� 7RRO� �

�

) OH[ LEOH� 6 KDI W� 6 \ VWHP� � � � � SLHFH� XQLW�
� SF� ) HOH[ LEOH�H[ WHQVLRQ�VKDI W�� �� � � �ORQJ�
� SFV� PRXQWHG�VWRQHV�
� SF� UXEEHU�VHWWLQJ�GUXP�� � � � � � PP�VKDQN�
� SFV� VDQGLQJ�VOHHYH�� � � � �
� SF� � � � � �I HOW�� PP�VKDQN�
� SF� / �NH\ ��
: LOO�I LW�D�GULOO��8 QLYHUVDO�7RRO�RU�EHQFK�* ULQGHU�ZLWK�FKXFN����
$ �I OH[ LEOH�DSSURDFK�WR�WKH�LQWULFDWH�JULQGLQJ�MRE�
�

&� ) 6$ 7 � � � ) OH[ LEOH� 6KDI W� $ GG� RQ� $ WWDFKPHQW� � � � � � � � �
�
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( YDSR� 5XVWŒ� LV� D� UHYROXWLRQDU\ � QHZ� � HQYLURQPHQWDOO\ � I ULHQGO\ � SURGXFW� WKDW� TXLFNO\ � DQG� VDI HO\ � UHPRYHV�

UXVW� I URP� PHWDO� REMHFWV� �
5HPRYHV�UXVW�LQ�DV�OLWWOH�DV�� �PLQXWHV��
1 RQ� WR[ LF��QRQ� FRUURVLYH��VDI H�RQ�VNLQ��
1 R�I XPHV�RU�EDG�RGRXUV��QRQ� I ODPPDEOH��QR�92 &
V��
%LRGHJUDGDEOH��ZDWHU�VROXEOH��
( DV\ �WR��XVH�� �6RDN�SDUW�LQ�URRP�WHPSHUDWXUH�VROXWLRQ��
5HTXLUHV�QR�VSHFLDO�HTXLSPHQW��
1 R�DFLGV��EDVHV��VROYHQWV�RU�RWKHU�WR[ LF�LQJUHGLHQWV��
: LOO�QRW�KDUP�QRQ� UXVWHG�VWHHO��VDI H�RQ�RWKHU�PHWDOV��
&DQ�EH�GLVSRVHG�RI �VDI HO\ �LQWR�VHZHU��
2 QH�JDOORQ�GH� UXVWV�XS�WR�� � � �SRXQGV�RI �KHDYLO\ �UXVWHG�VWHHO��
$ Q�H[ FHOOHQW�UXVW�LQKLELWRU��
: LOO�QRW�DI I HFW�SODVWLF��39&��9LWRQ�DQG�PRVW�SDLQWV��
�

�
�
%HI RUH�
�
�

�
�
�
$ I WHU�

�
+ RZ�7R�8 VH��

�

6WHS� 2 QH� ���, Q�D�
FRQWDLQHU��SRXU�D�
VXI I LFLHQW�DPRXQW�RI �
( 9$ 32 � 58 67Œ�WR�
FRPSOHWHO\ �FRYHU�WKH�
UXVWHG�REMHFW��
�

�

6WHS� 7ZR� ��, PPHUVH�WKH�UXVW\ �
REMHFW�LQ�WKH�VROXWLRQ�DQG�OHDYH�LW�
I RU�� � �PLQXWHV�I RU�OLJKW�UXVW�RU�XS�
WR�RYHUQLJKW�I RU�H[ WUHPHO\ �KHDY\ �
UXVW��
�
�

�

6WHS� 7KUHH� ��: KHQ�
I LQLVKHG��ULQVH�LWHP�ZLWK�
ZDWHU��, I �GHHS�UXVW�
UHPDLQV�LQ�SLWV��UH�
LPPHUVH�LWHP�XQWLO�DOO�WKH�
UXVW�LV�JRQH��8 Q� UXVWHG�
PHWDO�ZLOO�QRW�EH�
DI I HFWHG��

�

6WHS� ) RXU� ��7R�SUHYHQW�I ODVK�
UXVWLQJ��GLS�WKH�LWHP�EDFN�LQWR�
VROXWLRQ��7KHQ�DOORZ�LWHP�WR�DLU�
GU\ ��7KLV�ZLOO�SUHYHQW�UXVW�I RU�XS�
WR�WZR�ZHHNV���+ HDY\ �UXVW�
UHPRYHG�LQ�VL[ �KRXUV�DW�URRP�
WHPSHUDWXUH�

( 9$ 32 � 58 67Œ� LV� KLJKO\ � UHFRPPHQGHG� E\ � WKH� 1 5$ � * XQVPLWK� 6FKRRO� DQG� ZLOO� UHPRYH� EOXHLQJ�� EURZQLQJ�� ] LQF�
SKRVSKDWH�� ] LQF�SODWLQJ�DQG�FDGPLXP�SODWLQJ�LQ�DSSUR[ LPDWHO\ � � � �PLQXWHV�� , W�ZLOO�QRW�KDUP�VROGHU�SRLQWV�RU�OHDG�DQG�
SUHSV�WKH�VXUI DFH�I RU�UHI LQLVKLQJ�OLNH�QR�RWKHU�SURGXFW��
�
( 9$ 32 � 58 67Œ� ZRUNV� WKURXJK� VHOHFWLYH� FKHODWLQJ�� 7KLV� LV� D� SURFHVV� LQ�ZKLFK�D�ODUJH�V\ QWKHWLF�PROHFXOH� I RUPV�D�
ERQG� ZLWK� PHWDOV� DQG� KROGV� WKHP� LQ� VROXWLRQ�� 0 RVW� FKHODWLQJ� DJHQWV� ELQG� PDQ\ � GLI I HUHQW� PHWDOV�� 7KH� DFWLYH�
LQJUHGLHQW� LQ� ( 9$ 32 � 58 67Œ� ERQGV� WR� LURQ� H[ FOXVLYHO\ �� , W� FDQ� UHPRYH� LURQ� I URP� LURQ� R[ LGH� EXW� LV� WRR� ZHDN� WR�
UHPRYH�LURQ�I URP�VWHHO�ZKHUH�WKH�LURQ�LV�KHOG�PXFK�PRUH�VWURQJO\ ��2 QFH�WKH�FKHODWLQJ�DJHQW�KDV�UHPRYHG�WKH�LURQ��
D� VXOSKXU� EHDULQJ� RUJDQLF� PROHFXOH� SXOOV� WKH� LURQ� DZD\ � I URP� WKH� FKHODWRUV� DQG� I RUPV� D� I HUULF� VXOSKDWH� FRPSOH[ �
ZKLFK�UHPDLQV�ZDWHU�VROXEOH��7KLV�I UHHV�WKH�FKHODWLQJ�DJHQW�WR�UHPRYH�PRUH�LURQ�I URP�UXVW���) RU�EHVW�UHVXOWV��EDWK�
WHPSHUDWXUH�VKRXOG�EH� � � ƒ) �RU�KLJKHU��2 QH�JDOORQ�RI � ( YDSR� 5XVW�ZLOO�GH� UXVW�XS�WR� � � � �OEV�RI �PRGHUDWHO\ �UXVWHG�
VWHHO��
�

( 5� � ( 9$ 32 � 58 67Œ� � � � � / LWUHV� � � �
�
52 7$ 5<� 72 2 / � . , 7 � �
. LW�&RQWDLQV��
6DQGLQJ�' UXPV��
6DQGLQJ�' LVNV��
) ODS�: KHHOV��
3ROLVKLQJ�: KHHOV��
&XWWLQJ�7RROV��
: LUH�: KHHOV��
&RQYHQLHQW�&DUU\ LQJ�&DVH��

' * . � � � � � � � � � 5RWDU\ � 7RRO� . LW� � � � � � � � � � � � � � �
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&XVKLRQ� %XI I V�
7KHVH�EXI I V�DUH�VHZQ�ZLWK�WZR�URZV�WR�VOLJKWO\ �VWLI I HQ�WKH�
EXI I ���7KLV�LPSURYHV�WKH�VSHHG�RI �WKH�I LQDO�FRORXULQJ�RSHUDWLRQ��
JLYLQJ�\ RX�SHUI RUPDQFH�VRPHZKHUH�EHWZHHQ�D�VSLUDO�VHZQ�DQG�D�
ORRVH�ZKHHO��
��
&%� � � � � � 3O\ � &XVKLRQ� %XI I � � � � [ � � � � � � � KROH� � � � � � � �
&%� � � � � � 3O\ � &XVKLRQ� %XI I � � � � [ � � � � � � � KROH� � � � � � � �
&%� � � � � � 3O\ � &XVKLRQ� %XI I � � � � [ � � � � � � � KROH� � � � � � � �

�
0 XVKURRP� %XI I V�
, GHDO�I RU�EXI I LQJ�FRQWRXUHG�VKDSHV�VXFK�DV�ZKHHOV��
8 VH�ZLWK�DQ\ �FRPSRXQG���0 RXQWV�LQ�PRVW�FKXFNV���
0 %� � � � � 0 XVKURRP� %XI I � �� � � � � � ' LD� � � � � � � �
0 %� � � � � 0 XVKURRP� %XI I � �� � � � � � ' LD� � � � � � � �
0 %� � � � � 0 XVKURRP� %XI I � �� � � � � � ' LD� � � � � � � �
0 %. , 7 � �� 0 XVKURRP� %XI I � . LW� � � � $ OO� � � %XI I V� � � � �

� � �
6FUXEELQJ� 0 XVKURRP� %XI I V�
, GHDO�I RU�EXI I LQJ�FRQWRXUHG�VKDSHV�VXFK�DV�ZKHHOV��6FUXEEHU�ZKHHOV�
UHPRYH�UXVW��VFUDWFKHV��PLQRU�EOHPLVKHV��ROG�SDLQW��DQG�SODWLQJ��0 RXQWV�
LQ�PRVW�FKXFNV� � � � �6KDI W��

8 VH�D�OLJKW�WRXFK��1 R�FRPSRXQG�LV�UHTXLUHG��DV�WKH�DEUDVLYH�LV�DOUHDG\ �
LPSUHJQDWHG�LQ�WKH�ZKHHO��* LYHV�PHWDO�D�� VDWLQ� �DSSHDUDQFH���
60 %� � � � 6FUXEELQJ� 0 XVKURRP� %XI I � � � � � � � � ' LD� � � � � �
60 %� � � � 6FUXEELQJ� 0 XVKURRP� %XI I � � � � � � � � ' LD� � � � � �
60 %� � � � 6FUXEELQJ� 0 XVKURRP� %XI I � � � � � � � � ' LD� � � � � �
60 %. , 7 � � 6FUXEELQJ� 0 XVKURRP� %XI I � . LW� � � $ OO� � � %XI I V� � � �
�

�
7DSHUHG� %XI I LQJ� 6SLQGOHV�
7DSHUHG�%XI I LQJ�6SLQGOHV�DUH�LGHDO�I RU�PRXQWLQJ�EXI I LQJ�ZKHHOV�ZLWK�KDOI �LQFK�FHQWUHV���
6LPSO\ �DWWDFK�WKH�VSLQGOH�RQWR�\ RXU�� � � � �RU�� � � � �VKDI W��WLJKWHQ�WKH�JUXE�VFUHZV��DQG�
WKH�VSLQ�WKH�PRWRU�XS��7XUQ�DQ\ �URWDWLQJ�VKDI W�LQWR�D�EXI I LQJ�PDFKLQH�

7KH�EXI I LQJ�ZKHHO�LV�SXVKHG�RQWR�WKH�HQG�RI �WKH�VSLQGOH��DQG�LV�TXLFNO\ �GUDZQ�RQWR�WKH�
VSLQGOH���8 VH�ULJKW�KDQG�VSLQGOHV�I RU�WKH�ULJKW�VLGH�RI �\ RXU�EXI I HU��FRXQWHU�FORFNZLVH�
URWDWLRQ���8 VH�OHI W�KDQG�VSLQGOHV�I RU�WKH�OHI W�VLGH�RI �\ RXU�EXI I HU��FORFNZLVH�URWDWLRQ����

%75� %� � � 7DSHUHG� %XI I LQJ� 6SLQGOH� � 5LJKW� 7KUHDG� � �� � � � � %RUH� � � �
%7 / � %� � � 7DSHUHG� %XI I LQJ� 6SLQGOH� � / HI W� 7KUHDG� � � � � � � � %RUH� � � � �
%75� %� � � 7DSHUHG� %XI I LQJ� 6SLQGOH� � 5LJKW� 7KUHDG� � �� � � � � %RUH� � � � �
%7 / � %� � � 7DSHUHG� %XI I LQJ� 6SLQGOH� � / HI W� 7KUHDG� � � � � � � � %RUH� � � � �
�
�
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%XI I LQJ� : KHHOV� �
6LVDO� : KHHOV� � 6LVDO� LV� D� VOHQGHU�� KDUG�� FHOOXODU� VWUDQG� RI � I LEUH� WKDW� KDV� GHPRQVWUDWHG� LWV�
JUHDW�VWUHQJWK�DQG�WRXJK�UHVLOLHQF\ �LQ�WKH�I RUP�RI �ELQGHU�WZLQH��FRUG�	 �URSH�I RU�PDQ\ �\ HDUV��
7KHVH� TXDOLWLHV�� DORQJ� ZLWK� LWV� QDWXUDO� DEUDGLQJ� DQG� JUHDVH� DEVRUELQJ� FKDUDFWHULVWLFV��
SURYLGH� DQ� LGHDO� EXI I LQJ� ZKHHO� I DEULF�� 6LVDO� EXI I LQJ� ZKHHOV� ZLOO� SURYLGH� ERWK� SROLVKLQJ� DQG�
FXWWLQJ� DFWLRQ�� 7KH\ � ZLOO� UHPRYH� VWUHWFKHU� VWUDLQV�� RUDQJH� SHHO�� DQG� SROLVKLQJ� ZKHHO� JULW�
OLQHV�� OLJKW� GLH� PDUNV�� HWF�� 7R� HI I HFW� D� I DVW� FXW�� XVH� D� VLVDO� ZKHHO� ZLWK� WKH� %ODFN� ( PHU\ �
FRPSRXQG��
6 : � � � � � µ� ; � � � � µ� � � � 6 : � � � � � � � µ� ; � � � � µ� � � �
6 : � � � � � µ� ; � � � � µ� � � � 6 : � � � � � � � µ� ; � � � � µ� � � �
6 : � � � � � µ� ; � � � � µ� � � � 6 : � � � � � � � µ� ; � � � � µ� � �

� � � � �

6SLUDO� 6HZQ� &RWWRQ� : KHHOV�
6SLUDO� VHZQ� ZKHHOV� DUH� WKH� ZRUNKRUVH� RI � PRVW� EXI I LQJ� DQG� SROLVKLQJ� MREV�� � %HFDXVH� WKH�
SOLHV� RI � FRWWRQ� FORWK� DUH� VHZQ� WRJHWKHU� VSLUDOO\ �� WKH� ZKHHO� EHFRPHV� PXFK� KDUGHU� DQG�
PRUH� SUHVVXUH� FDQ� EH� H[ HUWHG� RQ� LW�� 7KLV� LV� HVSHFLDOO\ � XVHI XO� ZKHQ� ¶FXWWLQJ·� WKH� PHWDO���
7KH�I DFHV�RI �WKHVH�ZKHHOV�DUH�SUH� UDNHG�WR�DFFHSW�FRPSRXQG�LPPHGLDWHO\ ���7KHVH�ZKHHOV�
DUH�GHSHQGDEOH�DQG�ORQJ�ZHDULQJ���8 VH�: LWK�$ Q\ �&RPSRXQG��
66&: � � � � µ� ; � � � � µ� � � � � � � � 66&: � � � � � � µ� ; � � � � µ� � �
66&: � � � � � µ� ; � � � � µ� � � � � � � � 66&: � � � � � � � µ� ; � � � � µ� �
66&: � � � � � µ� ; � � � � µ� � � � � � � � 66&: � � � � � � � µ� ; � � � � µ� � �
66&: � � � � µ� ; � � � � µ� � � � � � � � 66&: � � � � � � � µ� ; � � � � µ� � �
66&: � � � � � µ� ; � � � � µ� � � � � �
� � � � �

� � � � � �

/ RRVH� &RWWRQ� : KHHOV�
7KH� PDLQ� SXUSRVH� RI � D� ORRVH� FRWWRQ� ZKHHO� LV� WR� SROLVK� DQG� FXW� LQ� D� VLPLODU� PDQQHU� WR� WKH�
6SLUDO�6HZQ�&RWWRQ�: KHHO�H[ FHSW�WKDW�WKLV�ZKHHO��QRW�EHLQJ�WLJKWO\ �VWLWFKHG�WRJHWKHU��ZLOO�
FROODSVH��DOORZLQJ�WKH�FRWWRQ�WR�JHW�LQWR�DZNZDUG�SODFHV�PRUH�HDVLO\ �� , I � \ RX�KDYH�DQ�REMHFW�
ZLWK� I LQH�GHWDLOV�DQG�DZNZDUG�FUHYLFHV��WKHQ�WKLV�LV�WKH�ZKHHO�WR�XVH��%HFDXVH� \ RX�ZLOO�EH�
XQDEOH� WR� H[ HUW� SUHVVXUH�� ZKLFK� VORZV� GRZQ� RWKHU� KDUGHU� ZKHHOV�� \ RX� VKRXOG� FRQVLGHU�
SXWWLQJ� / $ 5* ( 5�ORRVH�FRWWRQ�ZKHHOV�RQ� \ RXU�EXI I HU�� 7KLV�ZLOO�LQFUHDVH�WKH�VXUI DFH�VSHHG��
LPSURYLQJ�WKH�RYHUDOO�I LQLVK�DQG�WKH�WLPH�LQYROYHG��8 VH�ZLWK�DQ\ �FRPSRXQG��
/ &: � � � �� � µ� ; � � � � µ� � � � � � � / &: � � � � � � � � µ� ; � � � � µ� � �
/ &: � � � �� � µ� ; � � � � µ� � � � � � � / &: � � � � � � � � µ� ; � � � � µ� � �
/ &: � � � �� � µ� ; � � � � µ� � � � � �

� � � � �

&DQWRQ� ) ODQQHO� : KHHOV�
&DQWRQ� I ODQQHO� LV� YHU\ � VRI W�� DQG� WKLV� ZKHHO� LV� ORRVHO\ � VWLWFKHG�� VR� WKH� OD\ HUV� RI � FORWK� I ODUH�
RXW� WR� JLYH� D� ZLGH� DQJOH� XOWUD� VPRRWK� SROLVKLQJ� VXUI DFH�� * HQHUDOO\ � XVHG� ZLWK� WKH� %/ 8 ( � RU�
5( ' � FRPSRXQG�� WKLV� ZKHHO� FDQ� EH� XVHG� RQ� WKH� PRVW� GHOLFDWH� LWHPV� VXFK� DV� VLOYHU� DQG� JROG�
SODWH��7KLV�ZKHHO�VKRXOG�QRW�EH�FRQWDPLQDWHG�ZLWK�DQ\ �RWKHU�FRPSRXQG��
&) : � � � �� � µ� ; � � � � µ� � � � � �
&) : � � � �� � µ� ; � � � � µ� � � � � �
&) : � � � �� � µ� ; � � � � µ� � � � � �
&) � � � � � � � µ� ; � � � � µ� � � � � �
�

7UHDWHG� 9HQWHG� %XI I V�
7KHVH� QHZ� EXI I V� DUH� VSHFLDOO\ � WUHDWHG� WR� JLYH� ORQJHU� OLI H� WKDQ� VWDQGDUG� EXI I V��
7KH\ � FXW� DQG� FRORXU� I DVWHU� DQG� DUH� YHQWHG� WR� NHHS� WKH� ZRUN� SLHFH� FRROHU�� + DUG�
FHQWUH� DOORZV� I DVW� PRXQWLQJ� WR� WDSHUHG� VSLQGOH� I RU� TXLFN� FKDQJH�� 8 VH� ZLWK� DQ\ �
FRPSRXQG��
%&� � � � µ� ; � � � � µ� � � � � � �
%&� � � � µ� ; � � � � µ� � � � � � �
%&� � � � µ� ; � � � � µ� � � � � � �
%&� � � � � � µ� ; � � � � µ� � � � � � �
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7UHDWHG� 6SLUDO� : KHHOV�
7KHVH� QHZ� EXI I V� DUH� VSHFLDOO\ � WUHDWHG� WR� JLYH� ORQJHU� OLI H� WKDQ� VWDQGDUG�
EXI I V�� 7KLV� WUHDWPHQW� PDNHV� WKHP� PXFK� KDUGHU� WKDQ� UHJXODU� FRWWRQ�
EXI I V�� ZKLFK� DOORZV� WKH� XVHU� WR� H[ HUW� PRUH� SUHVVXUH� RQWR� WKH� ZKHHO� DQG�
JHWV�WKH�MRE�GRQH�I DVWHU��8 VH�ZLWK�DQ\ �FRPSRXQG�MXVW�OLNH�VWDQGDUG�VSLUDO�
VHZQ�ZKHHOV��
' &� � � � µ� ; � � � � µ� � �
' &� � � � µ� ; � � � � µ� � �
' &� � � � µ� ; � � � � µ� � �
' &� � � � � � µ� ; � � � � µ� � � � � � � � �

) LQJHU� %XI I �
$ Q� DJJUHVVLYH� ZKHHO�� GHVLJQHG� WR� EXI I � LUUHJXODU� FRQWRXUHG� PHWDOV��
HVSHFLDOO\ � XVHI XO� I RU� EXI I LQJ� RI � FKHFNHU� SODWH�� 7KH� WUHDWHG� VHZQ� FORWK�
I LQJHUV�SHQHWUDWH�LQWR�FUHYLFHV�HWF��DQG�DW�WKH�VDPH�WLPH�UHGXFH� I ULFWLRQ�
KHDW� EXLOG� XS�� VR� UHGXFHV� WKH� SRVVLELOLW\ � RI � GLVWRUWLQJ� WKLQ� PHWDO� SDQHOV�
HWF�� � 8 VH� ZLWK� * UHDVHOHVV� RU� EODFN� HPHU\ � FRPSRXQGV�� 7KH� ZKHHO� FRPHV�
ZLWK� D� � � � µ� KROH� LQ� WKH� PHWDO� FHQWUH�� � � � µ� LQVHUWV� DUH� DYDLODEOH�� 1 RZ� LQ�
WKUHH�FRQYHQLHQW�
&) %� � � � µ� ; � � � � µ� + $ 5' � � � �
&) %0 � � �� µ� ; � � � � µ� 0 ( ' � �� �
&) %6 � � � � µ� ; � � � � µ� 62 ) 7 � � � � � � � �

8 QWUHDWHG� 9HQWHG� %XI I V�
7KH� I ROGHG�SOHDWV�KROG�PRUH�FRPSRXQG�DQG�NHHS�WKH�SDUW�FRROHU��UHVXOWLQJ�
LQ� D� EHLQJ� WZLFH� DV� I DVW� DV� D� 6SLUDO� 6HZQ� ZKHHO�� � � µ� ZKHHOV� UHTXLUH� � µ�
ZDVKHUV�� 7KHVH� ZKHHOV� DUH� VRI WHU� WKDQ� WKHLU� \ HOORZ� FRXVLQV�� � � � � � µ�� � � � µ��
� � � µ��� � � µ��� µ�RU�� òµ�+ ROH�6L] H�
9&� � � � µ� � � � �
9&� � � � µ� � � � �
9&� � � � � � µ� � � � �

6KDQN� 0 RXQWHG� %XI I �
8 S�WR�� � � � �530 �
�
�
�
�

60 : � � � � � µ� ' LD� [ � � � � µ� 7KLFN� [ � � � � � µ� 6KDI W� � � � �
60 : � � � � � µ� ' LD� [ � � � � µ� 7KLFN� [ � � � � µ� 6KDI W� � � � � �
60 : � � � � � µ� ' LD� [ � � � � µ� 7KLFN� [ � � � � µ� 6KDI W� � � � � �

%UDVV� : LUH�
6KDQN� 0 RXQWHG� : KHHO�
�
�
�
�

%560 : � � � � � � � � � � � � � � µ� ' LD� [ � � � � µ� 6KDI W� � � � �

) HOW� %REV�
2 XU�QHZ�I HOW�ERE�KDV�D�PXOWLWXGH�RI �VKDSHV�I RU�DOO�WKRVH�GLI I LFXOW�SODFHV�WR�EXI I �DQG�SROLVK��, GHDO�I RU�SROLVKLQJ�
FDUEXUHWWRUV��ZKHHOV��DQG�KHDGV��0 DGH�RI �D�PHGLXP�KDUGQHVV�I HOW��WKHVH�EREV�DUH�LGHDO�I RU�XVH�LQ�GLH�JULQGHUV��
HOHFWULF�GULOOV�DQG�DLU�GULOOV��8 VH�ZLWK�JUHDVHOHVV��RU�VWDQGDUG�EXI I LQJ�FRPSRXQGV��RU�HYHQ�FRQYHUW�WKH�ERE�LQWR�D�
WRXJK�6DQGHU�E\ �WUHDWLQJ�LW�ZLWK�WKH�$ EUDVLYH�: KHHO�&HPHQW�V\ VWHP��
$ OO�EREV�KDYH�� � � � �VKDI WV��
352 ' � � � � � � � � 6W\ OH� : LGWK� LQ� , QV� � � / HQJWK� LQ� LQV� �
%$ / / ) %� %DOO� � � � � � � � � � � � � �
&<) %0 ' � &\ OLQGHU� � � � � � � � � � �
&<) %� � � &\ OLQGHU� � � � � � � �
&<) %/ � � � � &\ OLQGHU� � � � � � � � � � �
%8 ) %0 ' � � � � %XOOHW� � � � � � � � � � � � �
&2 1 ( ) %� &RQH� � � � � � � � � � �
&<) %� ; � � � &\ OLQGHU� � � � � � � � � �
' 2 0 ( ) %� ' RPH� � � � � � �
%$ / / 1 ) %� %DOORRQ� � � � � � � � � � �
%8 ) %/ * � � � � %XOOHW� � � � � � � �
&<) %/ � � &\ OLQGHU� � � � � � � �
&<) %/ � � � &\ OLQGHU� � � � � � � � � � �
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%XI I LQJ� &RPSRXQGV�
2 XU�EHVW�VHOOLQJ�EDUV�FRPH�LQ�� �FRPPRQ�JUDGHV��I HDWXUHG�RQ�WKLV�SDJH��: H�DOVR�VHOO�
RYHU� � � � VSHFLDOL] HG� EXI I LQJ� FRPSRXQGV�� 2 XU� EXI I LQJ� DQG� SROLVKLQJ� FRPSRXQGV� DUH�
PDQXI DFWXUHG� I URP� KLJK� TXDOLW\ � LQJUHGLHQWV�� GHVLJQHG� I RU� WKH� LQGXVWULDO�
SODWHU� SROLVKHU� WR� REWDLQ� I DVW� H[ FHSWLRQDO� TXDOLW\ � I LQLVKHV�� 7KH� - XPER� EDUV� DUH�
DSSUR[ LPDWHO\ � � µ� [ � � µ� [ � � µ� 	 � ZHLJK� DSSUR[ �� � � � JPV� HDFK� H[ FHSW� I RU� WKH� VPDOOHU�
- HZHOOHUV�5HG�5RXJH�EDU���
�
%/ $ &. � ( 0 ( 5<� %$ 5�
$ Q� HPHU\ � I LOOHG� FRPSRXQG� FRQWDLQLQJ� LURQ� I UHH� DEUDVLYHV�� ZKLFK� KDV� H[ FHOOHQW�
FXWWLQJ� TXDOLWLHV�� , GHDO� I RU� UHPRYLQJ� VFUDWFKHV�� VPDOO� SLWV� DQG� WKLQ� SODWH�� SDLQW��
ODFTXHU�HWF�I RUP�WKH�VXUI DFH�� : H�UHFRPPHQG�\ RX�VWDUW�DOPRVW�HYHU\ �MRE�ZLWK�WKLV�
PDWHULDO�� LW� ZLOO� VDYH� \ RX� KRXUV� RI � ZRUN� UDWKHU� WKDQ� XVLQJ� WKH� OHVV� DEUDVLYH�
PDWHULDOV�I LUVW��8 VH�ZLWK�D�6 , 6$ / �ZKHHO�I RU�EHVW�UHVXOWV���' RHV�QRW�OHDYH�GUDJ� �OLQHV�RQ�WKH�ZRUN��
&$ %; � � � � %/ $ &. � * 5( <� &2 0 32 8 1 ' � � � � �
�
%52 : 1 � 75, 32 / , � %$ 5�
$ �WULSROL�FRPSRXQG��NQRZQ�ZHOO�I RU�LWV�JHQHUDO�SXUSRVH�XVH�I RU�EXI I LQJ�DQG�SROLVKLQJ�RQ�VRI W�PHWDOV�VXFK�DV��EUDVV��
FRSSHU��DOXPLQLXP��SRW�PHWDO��
&RPELQHV� I LQHQHVV� RI � I LQLVK� ZLWK� UDSLG� ZRUNLQJ� LQ� WKH� SROLVKLQJ� RI � DOO� QRQ� I HUURXV� PHWDOV� DQG� SODVWLFV�� $ I WHU�
SROLVKLQJ��DUWLFOHV�DUH�HDVLO\ �FOHDQHG�SULRU�WR�SODWLQJ�RU�ODFTXHULQJ��$ OVR�LGHDO�I RU�FHOOXORVH�DFHWDWH��SKHQRO� XUHD�DQG�
PHODPLQH� I RUPDOGHK\ GH�UHVLQV�DQG�RWKHU�SODVWLF��
&* � � � %52 : 1 � 75, 32 / , � &2 0 32 8 1 ' � � � �
�
: + , 7 ( � 52 8 * ( � %$ 5�
$ Q� H[ FHOOHQW� DQG� HFRQRPLFDO�FRPSRVLWLRQ��7KLV�FRPSRXQG�ZLOO�FXW�OLJKWO\ ��EULQJLQJ�PRVW�RI �WKH�KDUGHU�PHWDOV�WR�D�
EULOOLDQW� VKLQH�� ' HVLJQHG� I RU� SROLVKLQJ� FKURPH� DQG� QLFNHO� SODWH�� VWDLQOHVV� VWHHO� DQG� RUGLQDU\ � VWHHOV�� � , W� LV�FOHDQ�LQ�
XVH�� I DVW� FXWWLQJ� DQG� FOHDUV� ZHOO�� ( I I HFWLYH� I RU� UHPRYLQJ� WKH� I LQH� DEUDVLYH� PDUNV� OHI W� I URP� HDUOLHU� SROLVKLQJ�
RSHUDWLRQV��
+ <) � � � : + , 7 ( � &2 0 32 8 1 ' � � � � �
�
%/ 8 ( � 52 8 * ( � %$ 5�
7KLV� FRPSRXQG� LV� D� GULHU�� OHVV� JUHDV\ � YHUVLRQ�� RI � ZKDW� LV� FRPPRQO\ � NQRZQ� DV� MHZHOOHU·V� URXJH�� , W� KDV� QR� FXWWLQJ�
DFWLRQ��DQG�FDQ�WKHUHI RUH�EH�XVHG�RQ�WKLQ�JROG�DQG�VLOYHU�SODWHV�ZLWKRXW�GDPDJH��
67 ( %� � � %/ 8 ( � &2 0 32 8 1 ' � � � � �
�
62 / , ' � : + , 7 ( � 32 / , 6+ �
7KH�KLJKHVW�TXDOLW\ �ZKLWH�I LQLVKLQJ�FRPSRVLWLRQ�I RU�I LQLVKLQJ�DOO�QRQ� I HUURXV�PHWDOV�DQG�HOHFWURGHSRVLWV��, GHDO�I RU�
VLOYHU� DQG� QLFNHO� GHSRVLWV� I RU� FOHDULQJ� VOLJKW� FRPSRVLWLRQ� VPHDUV� I URP� SUHYLRXV� SROLVKLQJ� RSHUDWLRQV�� 3URGXFHV� D�
PLUURU�EULJKW�I LQLVK�RQ�DOXPLQLXP�DQG�RWKHU�QRQ�I HUURXV�PHWDOV��
3( 32 / � � � 62 / , ' � : + , 7 ( � &2 0 32 8 1 ' � � � �
�
* 5( ( 1 � 67$ , 1 / ( 66 � 67 ( ( / � %$ 5�
8 VH�WKLV�FRPSRXQG�H[ FOXVLYHO\ �WR�EULQJ�VWDLQOHVV�VWHHO�WR�D�KLJK�TXDOLW\ �VKLQH�DQG�UHPRYH�WKH�KD] H�HI I HFW�RI �WKH�
ORZHU�FRPSRXQGV��
66%&� � �� 67$ , 1 / ( 66 � 67 ( ( / � &2 0 32 8 1 ' � � � �
�
5( ' � - ( : ( / / ( 56 � 52 8 * ( � %$ 5� �6PDOO� EDU� �
+ LJK�TXDOLW\ �FRORXULQJ�URXJH�I RU�WUHDWLQJ�JROG��VLOYHU��SHZWHU��QLFNHO�DQG�DOPRVW�DOO�SUHFLRXV�PHWDOV��8 VH�ZLWK�D�
&DQWRQ�) ODQQHO�: KHHO�WR�EULQJ�RXW�WKH�WUXH�FRORXUV�RI �\ RXU�PHWDOV��
- 5%&� � � � - ( : ( / ( 5·6 � 52 8 * ( � &2 0 32 8 1 ' � � �
�
3/ $ 67 , &� * 2 : � %8 ) , 1 * � &2 0 32 8 1 ' � � � �
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0 RGHO� 0 DNHUV� $ OXPLQLXP� � &RSSHU� $ OOR\ � DQG� ) HUURXV� 3ROLVKLQJ� 0 RWRU� DQG� * ULQGLQJ� . LW�

1 RZ�\ RX�FDQ�HDVLO\ �EXI I �VFUDWFKHV�DQG�GLQWV�I URP�$ OXPLQLXP��&RSSHU�$ OOR\ �DQG�) HUURXV�PHWDOV�DQG�PXFK�PRUH���
) LUVW��EXI I �WKH�SDUW�ZLWK�WKH�KHDY\ �FXWWLQJ�EXI I LQJ�FRPSRXQG��EODFN� �DQG�WKH�VLVDO�ZKHHO��7KHQ��EXI I �ZLWK�WKH�
�EURZQ� �FRPSRXQG�DQG�WKH�KDUGHU�RI �WKH�� �ZKLWH�FRWWRQ�PRSV��7R�SURGXFH�D�PLUURU�I LQLVK�WKH�VRI WHVW�PRS�LV�
DSSOLHG�XVLQJ�WKH�EOXH�SROLVKLQJ�FRPSRXQG�7KLV�ZKHHO�LV�H[ WUHPHO\ �VRI W�DQG�ZLOO�SURGXFH�D�EULOOLDQW�VKLQH���
$ OZD\ V�REVHUYH�QRUPDO�SROLVKLQJ�VDI HW\ �UXOHV�DQG�ZHDU�SURWHFWLYH�JRJJOHV�DQG�GXVW�PDVN�LI �
QHFHVVDU\ ���
. LW�FRQWDLQV����ZHLJKW�NJ� �
� �[ �� � � �ZDWW�� � � �YROW�EXI I LQJ�PDFKLQH��� � � �[ �� µ�6WLWFKHG�6LVDO�ZKHHO�
� �[ �� µ�6WLWFKHG�&RWWRQ�ZKHHO���������������������� � � �[ �� µ�6RI W�/ RRVH�&RWWRQ�ZKHHO��
� �[ �* ULQGVWRQHV�� �[ �� � �PHGLXP�	 �� �[ �� � �+ DUG� � �[ �VPDOO�EDU�%ODFN�&RPSRXQG��
� �[ �VPDOO�EDU�%URZQ��&RPSRXQG�� � � � �[ �VPDOO�EDU�%OXH�&RPSRXQG��
� �[ �, QVWUXFWLRQV�

$ &$ ) 3� � � � $ OXPLQLXP� � &RSSHU� $ OOR\ � DQG� ) HUURXV� 3ROLVKLQJ� 0 RWRU� . LW� � � �
��

ñ� + 3� � � � � � ZDWWV� � 0 RWRU� %XI I LQJ� DQG� * ULQGLQJ� . LW� � � � � � � YROW� �ZHLJKW� � � NJ� �

) RU�WKH�KHDYLHU�MREV�LQ�WKH�ZRUNVKRS���� : ( , * + 7 �� � . * � �
. LW� FRQWDLQV� � �
� �[ �ñ�+ 3�%HQFK�%XI I LQJ�PRWRU��
� �[ �� � �VWLWFKHG�VLVDO�ZKHHOV�
� �[ �� � �VSLUDO�VHZQ�FRWWRQ�ZKHHOV�
� �[ �� � �ORRVH�FRWWRQ�ZKHHOV�
� �ODUJH�EDU�ZKLWH�FRPSRXQG�
� �ODUJH�EDU�EURZQ�FRPSRXQG�
� �ODUJH�EDU�EODFN�FRPSRXQG�
� �EXI I LQJ�ZKHHO�UDNH�
� �[ �, QVWUXFWLRQV� ����� �[ �* ULQGVWRQHV�� �[ �� � �PHGLXP�	 �� �[ �� � �+ DUG�

3� %$ 3. � � � � � � � ñ� + 3� � � � � � ZDWWV�� %XI I LQJ� . LW� � � � � � � YROW� � � � � � � � � � � �

�
&KURPH� � 6WDLQOHVV� 6WHHO� 	 � 1 LFNHO� 3ROLVKLQJ� . LW�
7KLV� NLW� FRQWDLQV� HYHU\ WKLQJ� \ RX� QHHG� WR� SROLVK� FKURPH�� QLFNHO�DQG�RWKHU�KDUG�PHWDOV��7KH�DUERXU�DGDSWHU�DOORZV�
\ RX�WR�PRXQW�WKH�ZKHHOV�RQ�DQ�HOHFWULF�GULOO��8 VH�WKH�ZKLWH�FRPSRXQG�ZLWK�WKH�VSLUDO�VHZQ�FRWWRQ�ZKHHO�� I ROORZHG�
E\ �WKH�EOXH�FRPSRXQG���7KH�%OXH�%HJRQHŒ�HDVLO\ �UHPRYHV�EOXLQJ�I URP�FKURPH��DQG�FDQ�DOVR�EH�XVHG�DV�DQ�H[ FHOOHQW�
DOO�DURXQG�I LQDO�SROLVKLQJ�OLTXLG��7KH�+ RXUJODVV�EXI I �DOORZV�HDV\ �SROLVKLQJ�RI �FKURPH�SLSHV��

� �[ �%OXH�%HJRQHŒ�� � � � � �[ �/ DUJH�%OXH�&RPSRXQG��
� �[ �/ DUJH�: KLWH�&RPSRXQG�� � � � �[ �� � �6SLUDO�6HZQ�&RWWRQ�: KHHOV��
� �[ �� � �/ RRVH�&RWWRQ�: KHHOV� � � � �[ �� �� � �0 XVKURRP�%XI I ��
� �[ �+ RXUJODVV�%XI I �� � � � � �[ �&KDPRLV�&ORWK��
� �[ �$ UERXU�$ GDSWHU�� � � � � �[ �� � �+ LJK�[ �� � �: LGH�%XOOHW�) HOW�%RE��
� �[ �� � �+ LJK�[ �� � � � �: LGH�%XOOHW�) HOW�%RE�� � , QVWUXFWLRQV�

&51 32 / � � �� &KURPH� 3ROLVKLQJ� . LW� � �
�

$ OXPLQLXP� 	 � &RSSHU� $ OOR\ � 3ROLVKLQJ� . LW� ² , 0 352 9( ' �

7KLV�NLW�KDV�EHHQ�VSHFLDOO\ �GHVLJQHG�I RU�SROLVKLQJ�PRWRUF\ FOH�DQG�VPDOO�HQJLQH�SDUWV�XVLQJ�HOHFWULF�GULOOV���7KH�
/ LTXLG�: + , 7 ( �52 8 * ( �SROLVK�VKRXOG�EH�ZLSHG�RQWR�WKH�VXUI DFH�ZLWK�D�FORWK��WKHQ�EXI I HG�RI I �XVLQJ�DQ\ �ZKHHO��ERE�
RU�PXVKURRP�EXI I ���7KH�VLVDO�ZKHHO�LV�GHVLJQHG�I RU�DJJUHVVLYH�FXW�GRZQ�RU�VFUDWFK�DQG�EXI I �PDUN�UHPRYDO�XVLQJ�
WKH�EODFN�FRPSRXQG��
� �[ �0 HGLXP�0 XVKURRP�%XI I � � � �[ �6PDOO�0 XVKURRP�%XI I ��
� �[ �$ UERXU�$ GDSWHU�� � � � �[ �� � �6LVDO�: KHHO��
� �[ �� � �6SLUDO�6HZQ�: KHHO�� � � �[ �� � �/ RRVH�&RWWRQ�: KHHO��
� �[ �� �� � �[ �� � �%XOOHW�%RE�� � � � �[ �/ DUJH�%URZQ�&RPSRXQG��
� �[ �/ DUJH�%ODFN�&RPSRXQG�� � � �[ �� �R[ �: KLWH�5RXJH�/ LTXLG�3ROLVK��
, QVWUXFWLRQV��

$ / 32 / � � � $ OXPLQLXP� 	 � &RSSHU� $ OOR\ � 3ROLVKLQJ� . LW� � � �
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6WDLQOHVV� 6WHHO� 3ROLVKLQJ� . LW� �
7KLV�NLW�KDV�EHHQ�VSHFLDOO\ �GHVLJQHG�IRU�SROLVKLQJ�VWDLQOHVV�VWHHO�WULP�DQG�RWKHU�VWDLQOHVV�SDUWV�XVLQJ�DQ�HOHFWULF�GULOO�RU�
VLPLODU�FKXFN�WRRO��7KH�VLVDO�ZKHHO�DQG�EODFN�FRPSRXQG�DUH�XVHG�IRU�VFUDWFK�UHPRYDO��7KH�JUHHQ�FRPSRXQG�LV�WKHQ�XVHG�
WR�SROLVK�WKH�PHWDO��IROORZHG�E\ �WKH�ZKLWH�FRPSRXQG�DQG�ILQDOO\ �WKH�%OXH�%HJRQH�OLTXLG�SROLVK�LI�GHVLUHG��/ RRVH�EXIIV�
DUH�GHVLJQHG�WR�FRPSDFW�LQWR�WLJKW�VSDFHV�IRU�HDV\ �SROLVKLQJ��7KH�PXVKURRP�EXII�DQG�IHOW�ERE�DUH�XVHG�WR�JHW�LQWR�VPDOO�
DUHDV�ZKHUH�WKH�EXIILQJ�ZKHHOV�ZLOO�QRW�JR���
�� �[ �/ DUJH�%ODFN�&RPSRXQG� � � �[ �/ DUJH�* UHHQ�&RPSRXQG�
�� �[ �/ DUJH�: KLWH�&RPSRXQG�� � � [ �� R] �%OXH�%HJRQH�/ LTXLG�3ROLVK�
�� �[ �� µ�6LVDO�: KHHO� � � � �[ �� µ�6SLUDO�6HZQ�&RWWRQ�: KHHOV�
�� �[ �� µ�/ RRVH�&RWWRQ�: KHHOV� � � �[ �$ UERU�$ GDSWHU�
�� �[ �0 HGLXP�%XOOHW�) HOW�%RE� � � �[ �� �� µ�0 XVKURRP�%XI I �
�, QVWUXFWLRQV�

6632 / � � � � � � � � 67$ , 1 / ( 66 � 67 ( ( / � 32 / , 6+ , 1 * � . , 7 � � � �
��

$ EUDVLYH�1 \ ORQ�: KHHOV�
7KH�QH[ W�EHVW�WKLQJ�WR�D�VDQG�EODVWHU��
/ DVWV�XS�WR�� � �WLPHV�WKH�OLI H�RI �D�ZLUH�ZKHHO�
' RHV�QRW�VKHG�EULVWOHV�XQOLNH�ZLUH�ZKHHOV�
: LOO�QRW�UXVW�DQG�PDLQWDLQV�LWV�VKDSH�
� µ�ZKHHOV�� �LGHDO�I RU�XVH�ZLWK�D�VPDOO�KDQG�GULOO��
1 %%� � � � � 1 \ ORQ� %ULVWOH� %UXVK� � µ� � � � � �
1 %%� � � � � 1 \ ORQ� %ULVWOH� %UXVK� � µ� � � � � �
1 %%. � � $ EUDVLYH� 1 \ ORQ� : KHHO� . , 7 � � �
�

�
5D] RU� %XI I V� � � �1 HZ� WR� 5DQJH� �
� � � µ�WKLFN�WUHDWHG��UD] RU�EXI I V�DUH�SHUI HFW�I RU�JHWWLQJ�LQWR�WLJKW�ZRUN�DUHDV�
DQG�EHWZHHQ�I LQV�RQ�F\ OLQGHU�KHDGV��
�
7KH�WUHDWHG�PDWHULDO�LV�WRXJK��ORQJ�ODVWLQJ�DQG�I OH[ LEOH��8 VH�ZLWK�D�FXWWLQJ�
FRPSRXQG���%XI I V�I HDWXUH�OHDWKHU�UHLQI RUFHG�FHQWUHV��ZLWK�SLQKROHV��0 RXQW�RQWR�
D�WDSHUHG�VSLQGOH��

5=� � � 5D] RU� %XI I � � � � µ� � � �
5=� � � 5D] RU� %XI I � � � � µ� � � �
5=� � � 5D] RU� %XI I � � � � µ� � � ��

�
6PDOO� 3ODVWLF� 3ROLVKLQJ� . LW�
7KRXVDQGV� RI � WKLQ� FRWWRQ� VWULQJ� VWUDQGV� ZLOO� EXI I � DOO� W\ SHV� RI � SODVWLFV�� LQFOXGLQJ�
EDNHOLWH�� WR� D� VKLQ\ � VXUI DFH�� 7KH� EXI I � LV� VSHFLDOO\ � GHVLJQHG� WR� NHHS� WKH� SODVWLF� FRRO��
%ULQJ� VLGH� PDUNHUV�� WXUQ� VLJQDOV�� WDLO� OLJKW� OHQVHV� WR� VKLQ\ �� OLNH� QHZ� FRQGLWLRQ��
7KRXVDQGV�RI � � � � � � µ�ORQJ�FRWWRQ�VWUDQGV�UHDFK�GHHS�LQWR�GHWDLOV�WR�JHQWO\ �SROLVK�DQG�
VKLQH�ZLWKRXW�RYHUKHDWLQJ�DQG�PHOWLQJ�SODVWLF��8 VH�LQ�FRQMXQFWLRQ�ZLWK�RXU�3ODVWLF�* OR�
&RPSRXQG��
�
3� � � �3ODVWLF� * OR�LV�DQ�XOWUD� I LQH�FXWWLQJ�DQG�KLJK�FRORXULQJ�FRPSRXQG�I RU�EULQJLQJ�RXW�
D�VPRRWK��EULOOLDQW�I LQLVK�RQ�SUDFWLFDOO\ �HYHU\ �W\ SH�RI �SODVWLF��1 R��3� � � �LV�D�SXUH�ZKLWH�
FRPSRXQG� RQ� WKH� YHU\ � GU\ � VLGH�� : LOO� QRW� JOD] H� RQ� WKH� EXI I � RU� ORDG� XS�FRPSRXQG�LQWR�
FUHYLFHV� RU� UHFHVVHV� RI � WKH� ZRUN�� %HLQJ� H[ FHSWLRQDOO\ � I LQH�� LW� ZLOO� QRW� VFUDWFK� WKH�
VRI WHVW�SODVWLF��1 RWKLQJ�EHWWHU�I RU�SURGXFLQJ�WKH�YHU\ �I LQHVW�I LQLVKHV�RQ�WUDQVSDUHQW�SODVWLFV��
. LW�&RQWDLQV��� �[ �6WULQJ�%XI I ��� �[ �3ODVWLF�* OR��8 OWUD�) LQH��' U\ �* UDGH� �
, QGLFDWH�� � � µ�RU�� � � µ�+ ROH�6L] H�2 Q�2 UGHU�) RUP�

3/ %) ) . , 7 � � 60 $ / / � 3/ $ 67 , &� 32 / , 6+ , 1 * � . , 7 � � �
675%8 ) ) � � 675, 1 * � %8 ) ) � � � � � �

�

�
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7DLO� 3LSH� 3ROLVKLQJ� . LW�
5HPRYH�EOXLQJ�RQ�FKURPH�FDXVHG�E\ �KLJK�KHDW��EOXLQJ�DQG�VWDLQV�RQ�FRSSHU��EUDVV�
DQG�VWDLQOHVV��EXUQW�RQ�VKRH�VROH�DQG�UDLQFRDW�UXEEHU���
�
7LUHG�RI �XVLQJ�SRZGHUV�WKDW�QHHG�WR�EH�PL[ HG�ZLWK�ZDWHU" �VLOO\ �OLWWOH�DPRXQWV�RI �
SURGXFW�I RU�KLJK�SULFHV" ��DOO�WKH�KDUG�ZRUN�UXEELQJ�WKH�SLSHV" ��7KHQ�WKH�%/ 8 ( �
%( * 2 1 ( Œ�6<67( 0 �LV�I RU�\ RX��
�
: H�GHYHORSHG�D�VSHFLDO�EXI I LQJ�ZKHHO�WKDW�I LWV�VWUDLJKW�LQWR�D�GULOO�FKXFN��7KH�
XQLTXH�VKDSH�DOORZV�WKH�EXI I �WR�UHVW�RQ�WKH�SLSH�ZLWKRXW�VSLQQLQJ�RI I ���%\ �VLPSO\ �
URWDWLQJ�WKH�GULOO��DOO�DQJOHV�RI �WKH�SLSH�FDQ�EH�EXI I HG�UDSLGO\ ��7KH�WDSHUHG�HQG�
DOORZV�\ RX�WR�JHW�LQWR�GLI I LFXOW�FRUQHUV��
�

� � �
�

%/ 8 ( �%( * 2 1 ( Œ�LV�D�VSHFLDO�UHDG\ �PL[ HG�ZDWHU�EDVHG�EXI I LQJ�FRPSRXQG�GHVLJQHG�WR�SROLVK�FKURPH��, W�UHPRYHV�

EOXLQJ
 �LQ�VHFRQGV��ZKLOVW�EULQJLQJ�FKURPH�WR�D�PLUURU�VKLQH��<RX�FDQ�XVH�%/ 8 ( �%( * 2 1 ( Œ�RQ�$ / / �\ RXU�FKURPH�
ZRUN���%/ 8 ( �%( * 2 1 ( Œ�LV�DOVR�LGHDO�I RU�VORZHU�URWDWLQJ�EXI I LQJ�ZKHHOV�VXFK�DV�� � �ZKHHOV�PRXQWHG�RQ�DQ�DUERXU�
DGDSWHU���8 VLQJ�WKH�DSSOLFDWRU�QR] ] OH��VLPSO\ �DSSO\ �D�VPDOO�DPRXQW�RI �FRPSRXQG�WR�WKH�EXI I ��DQG�OLJKWO\ �ZRUN�LW�LQWR�
DQG�DURXQG�WKH�EXI I �ZLWK�\ RXU�I LQJHU���3ODFH�WKH�EXI I HU�JURRYH�RYHU�WKH�SLSH�DQG�VWDUW�EXI I LQJ��XVLQJ�JHQWOH�
SUHVVXUH��5H� DSSO\ �PRUH�%/ 8 ( �%( * 2 1 ( Œ�DV�QHHGHG���) LQDOO\ ��XVLQJ�WKH�ZHWWHG�6+ $ 0 0 <�FORWK��FOHDQ�RI I �DQ\ �
GULHG�PDWHULDO��
�
7KH�%/ 8 ( �%( * 2 1 ( Œ�. LW�LQFOXGHV��
� [ �+ 2 8 5* / $ 66 �%8 ) ) , 1 * �: + ( ( / ��� � �6+ $ 0 0 <�&/ 2 7+ ��� � �[ �$ 5%2 8 5�$ ' $ 372 5��
� �[ �� � �I O�R] �%/ 8 ( �%( * 2 1 ( �&KURPH�3ROLVK���� �[ �� � �6SLUDO�6HZQ�: KHHO��

%/ 8 %* � � � %OXH� %HJRQHŒ� � � � R] � � � � � � �
%/ 8 %* . 7 � � � 7DLOSLSH� 3ROLVKLQJ� . LW� � � � � � � �

+ * %8 ) ) � � � + RXUJODVV� %XI I LQJ� : KHHO� � � � � � �
�

9+ 7 � &OHDU� &RDW�
7LUHG�RI �FRQWLQXDOO\ �SROLVKLQJ�DOXPLQLXP�RU�SRW�PHWDO" ��+ HUH
V�WKH�FRPSOHWH�ORQJ� WHUP�
DQVZHU��&OHDUFRDW�, W���&RORXUV�ZLOO�VRRQ�EH�DYDLODEOH�
�
� ��3ROLVK�WKH�SDUW�� I RU�WKH�ODVW�WLPH� ��VSUD\ �RQ�D�FRDW�RI �&OHDU�9+ 7 �DQG�DOORZ�WR�GU\ ��
� ��7DNH�WKH�ELNH��RU�FDU��I RU�D�VSLQ��DQG�WKH�HQJLQH�KHDW�ZLOO�FXUH�WKH�FRDWLQJ��
� ��7KDW
V�LW��) LQLVKHG�� �I RU�JRRG��
� ��, GHDO�I RU�8 VH�RQ������� 
 �$ XWRPRWLYH�( [ KDXVW��
����������� � � 
 �6QRZPRELOHV�- HW�6NL�
����������� � � 
 �0 RWRUF\ FOH�( [ KDXVW�	 �DOXPLQLXP�SDUWV�
����������� � � 
 �%DUEHFXHV�) UDQNOLQ�6WRYHV�) LUHSODFHV�0 XI I OHUV��
9+ 7 �) ODPH3URRI �FRDWLQJ�ZDV�RULJLQDOO\ �GHYHORSHG�VRPH�� � �\ HDUV�DJR�DQG�LV�QRZ�XVHG�DV�D�SURWHFWLYH�FRDWLQJ�I RU�
WKH�ZKLWH� KRW�VXUI DFHV�RI �VSDFH� ERXQG�DQG�UH� HQWU\ �YHKLFOHV��
�
/ HDGLQJ�PDMRU�LQGXVWULDO�I LUPV�KDYH�FRPH�WR�UHO\ �RQ�9+ 7 �) ODPH3URRI �FRDWLQJ�WR�VROYH�PDQ\ �RI �WKHLU�PRVW�GLI I LFXOW�
SUREOHPV��) LUPV�VXFK�DV�, %0 ��&RUQLQJ�JODVV��&ROW�, QGXVWULHV��%�) ��* RRGULFK��%HFKWRO�&RUSRUDWLRQ��&RPEXVWLRQ�
( QJLQHHULQJ��$ LU�5HVHDUFK��$ OFRD��5&$ ��5D\ WKHRQ��1 $ 6$ ��+ XJKHV�$ LUFUDI W�/ RFNKHHG��&HVVQD��1 RUWK�$ PHULFDQ�
5RFNZHOO��DQG�FRXQWOHVV�RWKHUV�HTXDOO\ �LPSUHVVLYH�KDYH�EHQHI LWHG�E\ �9+ 7 
V�SURJUHVV�LQ�KLJK�WHPSHUDWXUH�FRDWLQJV��
�

352 ' � 63� � � � � � � � � 9+ 7 � + LJK� 7HPSHUDWXUH� ( QDPHO� &OHDU� � �� �



��

3DJH�1 R��� � �

. 5</ 2 1 � ) 8 6 , 2 1 � 3/ $ 67 , &� 3$ , 1 7 � � � �

' LVFRYHU�WKLV�UHYROXWLRQDU\ �SDLQW�I RU�SODVWLF�� �) XVLRQ��7KLV�WRS� VHOOLQJ�SDLQW�LV�WKH�I LUVW�RI �LWV�NLQG�WKDW�
ERQGV�GLUHFWO\ �WR�PRVW�SODVWLFV���7XUQ�D�WUHDVXUHG�WR\ �LQWR�VRPHWKLQJ�QHZ�DJDLQ��* HW�PDQ\ �PRUH�\ HDUV�
RI �HQMR\ PHQW�RXW�RI �\ RXU�RXWGRRU�SDWLR�I XUQLWXUH��$ QG�GRQ·W�ZDVWH�WKDW�ZDVWH�SDSHU�EDVNHW�� �VLPSO\ �
JLYH�LW�D�QHZ�FRDW�RI �SDLQW���

1 R�VDQGLQJ��QR�SULPLQJ��QR�I XVV���' ULHV�LQ�� � �PLQXWHV�RU�OHVV�
) HDWXUHV�WKH�( = �7RXFK�) DQŒ�6SUD\ �1 R] ] OH���$ �VLQJOH�FRDW�RI �WKH�� � R] �&DQ�ZLOO�FRYHU�� � �VT�I W�

5HFRPPHQGHG�6XUI DFHV���&HUDPLF� 3ODVWHU��* ODVV��+ DUG�9LQ\ O��0 HWDO��3DSHU��3DSLHU�0 DFKH��3ODVWLF��
: LFNHU��: RRG���3OHDVH�VHH�ZHESDJH�I RU�FRORXUV�

�
�

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

. � � � � � � * ORVV�: KLWH�

. � � � � � � * ORVV�%ODFN�

. � � � � � � ) ODW�%ODFN�

. � � � � � � ) ODW�: KLWH�

. � � � � � � ' RYHU�: KLWH�

. � � � � � � 5LYHU�5RFN�

. � � � � � � + XQWHU�* UHHQ�

. � � � � � � %XUJXQG\ �

. � � � � � � 1 DY\ �

. � � � � � � 6SULQJ�* UDVV�

. � � � � � � 5HG�3HSSHU�

. � � � � � � 3DWULRWLF�%OXH�

. � � � � � � 6XQEHDP�

. � � � � � � ) DLU\ WDOH�3LQN�

. � � � � � �6XQ�' ULHG�7RPDWR�

. � � � � � � %OXH�+ \ DFLQWK��������������������������������

. � � � � � � %XWWHUFUHDP�

. � � � � � � + RQH\ GHZ�

. � � � � � � 3XPSNLQ�

. � � � � � � 1 LFNHO�6KLPPHU�

. � � � � � � %ORQGH�6KLPPHU�

. � � � � � � ( VSUHVVR�

. � � � � � � 6DWLQ�: KLWH�

. � � � � � � 6DWLQ�%ODFN�

. � � � � � � 6DWLQ�' RYHU�: KLWH�

. � � � � � � 6DWLQ�5LYHU�5RFN�

. � � � � � � 6DWLQ�+ XQWHU�* UHHQ�

. � � � � � � 6DWLQ�%XUJXQG\ �

. � � � � � � 6DWLQ�1 DY\ �

. � � � � � � 6DWLQ�( VSUHVVR�

. � � � � � � 6DWLQ�$ OPRQG��

. � � � � � � 6DWLQ�. KDNL�

. � � � � � � 6DWLQ�3HZWHU�* UD\ �

. � � � � � � 6DWLQ�7ZLOLJKW�

. � � � � � � 0 \ VWLF�3ULVP�5DLQERZ��

. � � � � � � 7H[ WXUHG�6KLPPHU�%ODFN�

. � � � � � � 7H[ WXUHG�6KLPPHU�&RFRD�%URZQ�

. � � � � � � 7H[ WXUHG�6KLPPHU�) RUHVW�* UHHQ�

. � � � � � � 7H[ WXUHG�6KLPPHU�* UDSKLWH�

. � � � � � � 7H[ WXUHG�6KLPPHU�6LOYHU�

. � � � � � � 7H[ WXUHG�6KLPPHU�: KLWH�6DQGV�

. � � � � � � %ODFN�+ DPPHUHG�

. � � � � � �6LOYHU�+ DPPHUHG�

�
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. U\ ORQ� * ORZ] ���
����‡* ORZ� LQ� WKH� GDUN�SDLQWV��
����‡+ LJK�QLJKW�YLVLELOLW\ ��
����‡5HFKDUJH�ZLWK�H[ SRVXUH�WR�OLJKW�
����‡) DVW�GU\ LQJ�
8 VHG� RQ� �
����‡%LNHV�����‡6SRUWV�HTXLSPHQW�����‡&RVWXPHV�����‡&HLOLQJ�GHVLJQV������
����‡1 LJKW�VZLWFKHV�����‡+ DOORZHHQ�‡&DU�NH\ V�����‡&DPSLQJ�JHDU�����‡&UDI WV�
���
. U\ ORQ� 5HI OHFW� $ � / LWH�
����‡, PSURYH�ORZ� OLJKW�YLVLELOLW\ �ZLWKRXW�FKDQJLQJ�GD\ OLJKW�FRORXU��
����‡, QFUHDVH�YLVLELOLW\ �RI �FULWLFDO�VDI HW\ �LWHPV��
����‡&DOO�RXW�DQG�ODEHO�XQGHUJURXQG�XWLOLWLHV�
�8 VH� RQ� �
����‡) LUH�( [ WLQJXLVKHUV��‡) LUH�+ \ GUDQWV���‡6DI HW\ �6WDWLRQV���‡) LUVW�$ LGH�. LWV�����‡' RRU�- DPEV�
����‡6WDLU�5LVHUV��‡&RQGXLWV�����‡3LSHOLQHV�����‡8 WLOLWLHV�����‡3DVVDJHZD\ V�LQ�6HZHUV�
����‡8 QGHUJURXQG�) DFLOLWLHV�����‡0 LQH�6KDI WV�
�
. � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . U\ ORQ� * ORZ] � $ HURVRO� � � R] � � � � � � � � � � � � � � � � � � � � � � � � � � �
. ' 4 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . U\ ORQ� * ORZ] � 4 XDUW� � � � R] � � � � � � � � � � � � � � � � � � � � � � � � � � �
. � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . U\ ORQ� 5HI OHFW� $ � / LWH� � � � R] � � � � � � � � � � � � � � � � � � � � � � � �
�
�
�
�
�

8 OWUDVRQLF� FOHDQLQJ� LV� WKH� XQLTXH� SKHQRPHQRQ� FUHDWHG� E\ � XOWUDVRQLF� ZDYHV� WUDYHOOLQJ� WKURXJK� D� OLTXLG��

FUHDWLQJ�PLOOLRQV�RI �WLQ\ �EXEEOHV�WKDW�H[ SDQG�WKHQ�LPSORGH��, W�LV�WKHVH�WLQ\ �EXEEOHV�FRPELQHG�ZLWK�D�KXJH�SUHVVXUH�
RI �WKH�LPSORVLRQ�WKDW�FUHDWHV�LQFUHGLEOH�FOHDQLQJ�UHVXOWV��
�
�
&DVHXU� 6RQLF� � � � � 8 OWUDVRQLF� &OHDQHU� � � 7KH� + HDY\ ZHLJKW� �
6WDLQOHVV� 6WHHO� 7DQN� ZLWK� PD[ LPXP� OLWUH� FDSDFLW\ � RI � � �� / �� � , QWHUQDO� WDQN� GLPHQVLRQV�
� � � PP� [ � � � � PP� [ � � � � PP�� 9ROWDJH� � � � � � � � 9� � � � � � � + ] �� 8 OWUDVRQLF� ) UHTXHQF\ � � � NK] ��
' LJLWDO� 7LPHU� ZLWK� FOHDU� / ( ' � UHDG� RXW� �PLQ� VHF� �� ) XOO\ � DGMXVWDEOH� WHPSHUDWXUH� FRQWURO�
0 D[ �� � �GHJ�&HQWLJUDGH��
( QKDQFHG� FLUFXLW� SURWHFWLRQ�� + LJK� 3RZHU� 7UDQVGXFHU� I RU� 6XSHULRU� &OHDQLQJ� 5HVXOWV��
7HPSHUDWXUH� FRQWUROOHG� DXWR� VWDUW� I HDWXUH�� + LJK� SHUI RUPDQFH� � � � : � WUDQVGXFHU� V\ VWHP� ZLWK� VDI HW\ � FXW� RI I � � �
VKXW� GRZQ�� 3RXU� JURRYHV� DQG� GUDLQ� WDS� EXLOW� LQ� I RU� HDV\ � HPSW\ LQJ�� %DFNHG� E\ � PDQXI DFWXUHUV� � � � PRQWK� UHSDLU� RU�
UHSODFHPHQW�ZDUUDQW\ ��57%� �
8 OWUD�+ HDY\ �8 VH�3URI HVVLRQDO�0 DFKLQH�: LWK�0 HVK�%DVNHW�, QFOXGHG������
�
�
�
&DVHXU� 8 / 75$ �� � � � + � 8 OWUDVRQLF� &OHDQHU� � 7KH� / LJKWZHLJKW� � �
%XLOW�WR�WKH�KLJK�VWDQGDUGV�RI �WKH�6RQLF� � � � ��WKH�OLJKWZHLJKW�KDV�DOO�RI �WKH�FDSDELOLWLHV�
RI � FOHDQLQJ� EXW� ZLWKLQ� D� VPDOOHU� XQLW�� / DUJH� � �� / � 6WDLQOHVV� 6WHHO� 7DQN� ZLWK� � � � GHJUHH�
KHDWHU� PHDQV� WKH� � � � � � ZLOO� WDNH� MXVW� DERXW� DQ\ WKLQJ� \ RX� QHHG� WR� FOHDQ� DQG� GR� D�
SURI HVVLRQDO�MRE��7 \ SLFDO�XVH�LV�E\ �� ' HQWLVWV��9HWHULQDU\ �6XUJHRQV��0 HGLFDO�3UDFWLWLRQHUV��
/ DERUDWRULHV��( QJLQHHUV��5HVWRUHUV��: DWFK�DQG�&ORFN�0 DNHUV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
) HDWXUHV�
&RQVXPSWLRQ�� � � : � � � � : ��9ROWDJH�� � � � � � � 9�� � � � � � + ] ��8 OWUDVRXQG�I UHTXHQF\ ��� � N+ ] ��6L] H�RI �VWDLQOHVV�VWHHO�
WDQN��� � � �[ �� � � �[ � � PP��' LJLWDO�FXW�RI I �WLPHU�� � � � � � � � � � � �
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�
8 OWUDVRQLF� &OHDQHUV� DQG� 6WULSSHUV� � 8 OWUDVRQLF� FOHDQLQJ� LV� WKH� XQLTXH� SKHQRP HQRQ� FUHDWHG� E\ � XOWUDVRQLF�
ZDYHV� WUDYHOOLQJ� WKURXJK� D� OLTXLG�� FUHDWLQJ� P LOOLRQV� RI� WLQ\ � EXEEOHV� WKDW� H[ SDQG� WKHQ� LP SORGH�� ,W� LV� WKHVH� WLQ\ � EXEEOHV�
FRP ELQHG� ZLWK� D� KXJH� SUHVVXUH� RI� WKH� LP SORVLRQ� WKDW� FUHDWHV� LQFUHGLEOH� FOHDQLQJ� UHVXOWV�� 7KH� FRUUHFW� FOHDQLQJ�
SUHSDUDWLRQV�DUH�QHFHVVDU\ �WR�HQVXUH�WKDW�WKH�VROXWLRQ�LQ�WKH�EDWK�KDV�WKH�ULJKW�EDODQFH�RI�ZHWWLQJ�DJHQWV��HP XOVLILHUV��
VWULSSHUV�DQG�ZKHUH�UHTXLUHG�GH�R[ LGLVHUV�WR�HQVXUH�D�SURIHVVLRQDO�FOHDQLQJ��VWULSSLQJ�DFWLRQ��&DVZHOO�( XURSH
V�SURGXFWV�
DUH�IRUP XODWHG�WR�JLYH�WKH�EHVW�DFWLRQ�LQ�WKH�WDVN�WKH\ �ZHUH�FUHDWHG�IRU���
�
8 OWUD6RQLF� � � � � LV� D� XQLYHUVDO� XOWUD� VRQLF� DQG� VRDN� WDQN� FOHDQHU� I RUPXODWHG� WR� UHPRYH� D� ZLGH� UDQJH� RI �
FRQWDPLQDQWV� LQFOXGLQJ� RLO�� JUHDVH�� FXWWLQJ� DQG� JULQGLQJ� I OXLGV� HWF�� HQFRXQWHUHG� LQ� PDQXI DFWXULQJ� DQG�
UHPDQXI DFWXULQJ�LQGXVWULHV���8 OWUD6RQLF� � � � �LV�VDI H�I RU�XVH�RQ�I HUURXV�PHWDOV��FRSSHU��DQG�EUDVV���8 OWUD6RQLF� � � � �
PD\ �DOVR�EH�XVHG�RQ�DOXPLQLXP�� ] LQF�DQG�WKHLU�DOOR\ V��ZKHUH�D�VOLJKW�HWFK�LV�QRW�FULWLFDO�� �7KLV�SURGXFW�LV�VROG�DV�D�
SRZGHU�WR�EH�PL[ HG�ZLWK�WDS�ZDWHU���
8 6 � � � � 8 OWUD6RQLF� � � � � � � � � . J� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
( FR6RQLF� � � � � LV� D� ZDWHU� EDVHG� VWULSSHU� � FOHDQHU�� ZKLFK� LV� QRQ� WR[ LF�� XVHU� I ULHQGO\ � DQG� HQYLURQPHQWDOO\ � VDI H���
7HVWV�FDUULHG�RXW�DJDLQVW�RWKHU�VLPLODU�XVHU� I ULHQGO\ �VWULSSHU� �FOHDQHUV�LQGLFDWH�WKDW�( FR6RQLF� � � � � LV�TXLFNHU�DW�
UHPRYLQJ� PRVW� VRLOLQJ� DQG� SDLQW� I LQLVKHV� LQFOXGLQJ� 1 $ 72 � JUHHQ�� � &DQ� EH� XVHG� WR� HI I HFWLYHO\ � FOHDQ� DQG� EULJKWHQ�
$ OXPLQLXP�DQG�=LQF�' LH� FDVW�&DUEXUHWWRUV�DQG�HQJLQH�SDUWV���
( 6 � � � � ( FR6RQLF� � � � � � � � � � / LWUH� �
� � � / LWUHV� �
� � � � / LWUHV� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
( QYLURVRQLF� � � � � ��� ) RUPXODWHG�DV�D�FRPSOH[ �VROXWLRQ�ZLWK�8 VHU�DQG�( QYLURQPHQWDOO\ �I ULHQGO\ �VROYHQWV��QRQ� FDXVWLF�
DONDOLV�� $ FWLYDWRUV� DQG� %LRGHJUDGDEOH� VXUI DFWDQWV��� ( QYLURVRQLF� � � � � � LV� D� KHDY\ � GXW\ � VWULSSHU� I RU�WKH�UHPRYDO�RI �
VWXEERUQ� FDUERQDFHRXV� GHSRVLWV� DQG� PRVW� SDLQW� I LQLVKHV� I URP� WKH� VXUI DFH� RI � I HUURXV� DQG� QRQ� I HUURXV� HQJLQH�
FRPSRQHQWV�DQG�VLPLODUO\ �DI I HFWHG�LWHPV����
( 1 6&� � � � � � ( QYLURVRQLF� � � � � � � � �� � OLWUH� �
� � � � � � OLWUH� �
� � � � � � � � � � � � � � OLWUH� � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
8 OWUD. OHQH� 6RQLF� � LV� D� XQLYHUVDO� XOWUDVRQLF� FOHDQHU�� EDVHG� RQ� D� FRPSOH[ � EOHQG� RI � SRWDVVLXP� SKRVSKDWH��
VHTXHVWUDQWV��ZDWHU�PLVFLEOH�VROYHQWV��FDWLRQLF�	 �QRQ� LRQLF�VXUI DFWDQWV�� �8 OWUD. OHQH� 6RQLF� �LV�YHU\ �HI I HFWLYH�ZKHQ�
XVHG�I RU�FOHDQLQJ�DXWR�SDUWV�DQG�HOHFWULFDO�FRPSRQHQWV��8 OWUD. OHQH� 6RQLF� �DOVR�I LQGV�DSSOLFDWLRQV�LQ�I LOWHU�FOHDQLQJ��
HVSHFLDOO\ �HOHFWUR�VWDWLF�I LOWHUV��, W�LV�VXLWDEOH�I RU�FOHDQLQJ�I HUURXV��QRQ� I HUURXV�PHWDOV�	 �SODVWLF�FRPSRQHQWV��&DUH�
VKRXOG� EH� WDNHQ� RQ� FHUWDLQ� QRQ� I HUURXV� FRPSRQHQWV� ZKHQ� XVHG� DW� KLJK� FRQFHQWUDWLRQV� RU� HOHYDWHG� WHPSHUDWXUHV��
8 . 6 � � 8 OWUD. OHQH� 6RQLF� � � � � � � / LWUH� �

� � OLWUHV� �
� � � � � � � � � � � � � � OLWUHV� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
8 OWUD. OHQH� 6RQLF� � �LV�D�+ HDY\ �' XW\ �8 OWUDVRQLF�&OHDQHU���, W�LV�D�SRZHUI XO�DPEHU�FRORXUHG�DONDOLQH�GHWHUJHQW�EDVHG�
RQ� FDXVWLF� DONDOLV�� FKHODWHUV�� VHTXHVWUDQWV� DQG� ELRGHJUDGDEOH� VXUI DFWDQWV�� � 8 OWUD. OHQH� 6RQLF� � � LV� H[ FHOOHQW� I RU�
UHPRYDO� RI � ZLGH� UDQJH� RI � VRLOLQJV� LQFOXGLQJ�� 5XVW�� 3DLQWV�� ( [ KDXVW� FDUERQ� L�H�� �WXUER� FRPSRQHQWV�� 2 LOV� 	 � * UHDVHV�
ZKLFK� DUH� FRPPRQO\ � HQFRXQWHUHG� LQ� DXWR�� HOHFWULFDO� 	 � I XHO� LQMHFWLRQ� UHPDQXI DFWXULQJ� LQGXVWULHV�� � 8 OWUD. OHQH�
6RQLF� � �LV�VXLWDEOH�I RU�XVH�RQ�DOO�I HUURXV�PHWDOV�DQG�FRSSHU��EXW�ZLOO�FRUURGH�FRSSHU�DOOR\ V��DOXPLQLXP��] LQF�	 �WKHLU�
DOOR\ V���8 . 6 � � � 8 OWUD. OHQH� 6RQLF� � � � � � � / LWUH� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
&RP6RQLF� � � � �$ �FRQFHQWUDWHG�5XVW�DQG�6FDOH�5HPRYHU��&LWULF�$ FLG�%DVHG�� � ( QYLURQPHQW�I ULHQGO\ �� �&RP6RQLF� � � � �
LV� HFRQRPLF� LQ� XOWUDVRQLF� FOHDQLQJ� XQLWV�� 8 VLQJ� D� FRQFHQWUDWLRQ� RI � � � � � I RU� WKH� PL[ �� $ � FRQVWDQW� WHPSHUDWXUH� RI �
DERXW� � � � � � � � � � �&� LW�FDQ�UHPRYH�HYHQ�KHDY\ �FRUURVLRQ�LQ�D�VKRUW�WLPH�� � : KHQ�H[ KDXVWHG�LW�LV�GUDLQ�VDI H�� � � �OLWUH�
PDNHV�� �OLWUHV�RI �DFWLYH�VROXWLRQ����
$ . 6 � $ OX. OHQH� 6RQLF� � � � � / LWUH� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
$ OX. OHQH� 6RQLF� �$ �FRQFHQWUDWHG�VROXWLRQ�WKDW�FDQ�EH�XVHG�DW�GLI I HUHQW�GLOXWLRQV�I RU�XOWUDVRQLF�FOHDQLQJ�� � , W�LV�I RU�
DOXPLQLXP��VWDLQOHVV�VWHHO��FRSSHU��EUDVV��DQG�QRQ� I HUURXV�PHWDOV�� , W�FDQ�EH�XVHG�WR�EULJKWHQ�$ OXPLQLXP�FDVWLQJV��
I RU�H[ DPSOH�&DUEXUHWWRUV�� �, Q�MXVW�VHFRQGV��WKH�LQGXVWULDO�VWUHQJWK�I RUPXOD�GLVVROYHV�JUHDVH��RLO�VWDLQV��JULPH�DQG�
URDG�I LOP���' LOXWH�� � � PO��� � � PO�RU�� � � PO�SHU�� �� �OLWUHV�RI �ZDWHU�GHSHQGLQJ�RQ�WKH�FOHDQLQJ�MRE���
&6&� � � � &RP6RQLF� � � � � � � � � / LWUH� �
�
) RU� FRPPHUFLDO� SULFHV� FDOO� 6DOHV� RU� YLHZ� WKH� ZHE� SDJH� ���/ LTXLGV�3DFNLQJ�VL] HV��� ��� �DQG�� � OLWUH�SDFNV�
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( 32 ; <�5 ( 3$ ,5 �35 2 ' 8 &76�
���
�

� %HORQJV�LQ�HYHU\ �7RROER[ �	 �' UDZ HU� �
35 2 ' �5 ( 34 � ���5 ( 3$ ,5 ,74 8 ,. Š�( SR[ \ �� R] ��

�
�

�
5 ( 3$ ,5 ,74 8 ,. Š�LV�D�KDQG�NQHDGDEOH��IDVW�FXULQJ��HSR[ \ �SXWW\ �
WKDW� P L[ HV� LQ� MXVW� RQH� P LQXWH� WR� SURYLGH� IDVW� UHSDLUV� WR� P DQ\ �
VXUIDFHV�LQFOXGLQJ�P HWDOV��ZRRG��JODVV��FRQFUHWH��FHUDP LFV��DQG�
QXP HURXV� SODVWLFV�� 2 QH� KRXU� DIWHU� P L[ LQJ�� 5 ( 3$,5 ,74 8 ,. Š�
FDQ� EH� GULOOHG�� VDZHG�� VDQGHG�� ILOHG�� WDSSHG�� P DFKLQHG�� RU�
SDLQWHG�� ,W� FRP HV� ZLWK� WKH� FXULQJ� DJHQW� HQFDSVXODWHG� LQ� WKH�
FRQWUDVWLQJ� FRORXU� EDVH� P DWHULDO�� 7KH� SXWW\ �OLNH� FRQVLVWHQF\ �
HOLP LQDWHV�GULSV�DQG�UXQV��SURYLGLQJ��QR�P HVV� �DSSOLFDWLRQV�ZLWK�
QR� WRROV� UHTXLUHG� IRU� XVH�� � 5 ( 3$,5 ,74 8 ,. Š� LV� D� JHQHUDO�
SXUSRVH�HSR[ \ �SXWW\ ��

��
��
�
�
�
� ' RQ
W�Z HOG�LW��) $ 6767( ( / �LW�� �
35 2 ' �) $ 6767� ����) DVW6WHHOŠ�( SR[ \ �� R] �����������������

�
) DVW6WHHOŠ��5 HSDLU�IHUURXV�P HWDOV��
5 HEXLOG�HQJLQH�SDUWV��ILOO�FUDFNV�DQG�VHDO�OHDNV��
) RUP �QXWV�	 �EROWV��UHSDLU�VWULSSHG�WKUHDGV��
5 HSDLU� P HWDO� WRROV�� HTXLSP HQW�� SLSHV�� DSSOLDQFHV� DQG� DXWR�
ERGLHV��
: LOO�QRW�UXVW�RU�VKULQN��

��
��� &RQFUHWH�LQ�D�7XEH� �
�
�
�
35 2 ' �,1 67&� � ,QVWD&UHWHŠ�( SR[ \ �� R] �����������������

,QVWD&UHWHŠ� � � 5 HSDLU� RI� FKLSSHG� FRQFUHWH� IORRUV�� FXUELQJ� DQG�
VWHSV��
5 HSDLU�DQG�UHEXLOG�GHFRUDWLYH�FRQFUHWH�WULP �P RXOGLQJV��VWDWXHV��
ELUGEDWKV�� DQG� RWKHU� FRQFUHWH� ODZQ� RUQDP HQWV�� � ,GHDO� IRU�
DQFKRULQJ��6HDO�WLH�URG�KROHV�
&XUHV�WR�D�FRQFUHWH�FRORXU�DQG�WH[ WXUH�

��
�
�
�� 7KH�3OXP EHU�LQ�D�7XEH� �
35 2 ' �4 8 ,. &� � 4 XLN&RSSHUŠ�( SR[ \ ��� R] ��������������

5 HSDLUV�FRSSHU��EUDVV��EURQ] H�DQG�RWKHU�IHUURXV�P HWDOV�
5 HSDLU�SOXP ELQJ�OHDNV�LQ�� � �P LQXWHV�
%RQGV�WR�GDP S�DQG�VORZ�OHDNLQJ�VXUIDFHV�
6HDOV�OHDNV�LQ�SLSHV��HOERZV��MRLQWV��VOHHYHV��WUDSV�DQG�GUDLQV�
* UHDW�IRU�IUHH] H�EUHDNV�

��
�� 7KH�: RRGZ RUNHU
V�' UHDP � �
�
�
�
�
35 2 ' �4 8 ,. : � � 4 XLNZ RRGŠ�( SR[ \ ��� R] ����������������

4 XLNZ RRGŠ���) LOO�KROHV��VFUDWFKHV��JDXJHV��FUDFNV��GU\ �URW�DQG�
NQRW�KROHV�
5 HSDLU�IXUQLWXUH��P RXOGLQJ�DQG�IUDP HV�
5 HVKDSH�ZRRGFDUYLQJV��UHP RXOG�ZRRG�NQREV�DQG�KDQGOHV�
&DQ�EH�VFXOSWHG�RU�FDUYHG�IRU�LQWULFDWH�GHWDLO�
,QWHULRU�DQG�H[ WHULRU�DSSOLFDWLRQV�

�� ��
�
�
�
�

35 2 ' �$ 4 8 $ � � $ TXDP HQGŠ�( SR[ \ ��� R] ������������������������

$ TXDP HQGŠ� � � � 5 HSDLUV� WR� GDP S� ZHW� DUHDV� DQG� XQGHUZDWHU�
DSSOLFDWLRQV��
5 HEXLOG�KROHV�LQ� ILEUHJODVV��P HWDO�DQG�ZRRGHQ�ERDW�GHFNV�DQG�
KXOOV�� � 5 HSDLU� OHDNLQJ� JDVNHWV�� ZDWHU� WDQNV�� VSDV�� KRW� WXEV��
SRROV��HWF���&XUHV�WR�ILEUHJODVV�ZKLWH�FRORXU��
1 R�ERDW�VKRXOG�EH�Z LWKRXW�LW�

�
�
�
�

� 7KH�6ROXWLRQ�IRU�3ODVWLF�5 HSDLU� �
�
35 2 ' ��4 8 ,. 3 � � 4 XLN3ODVWLNŠ�( SR[ \ ��� R] ���������������
�

�

4 8 ,. 3 / $67,. Š� LV� D� KDQG� NQHDGDEOH�� IDVW� VHWWLQJ� HSR[ \ � SXWW\ �
WKDW� ERQGV� WR�DOO�P DMRU�SODVWLF�W\ SHV�H[ FHSW�SRO\ ROHILQ¶V�� : KHQ�
P L[ HG��4 8 ,. 3 / $67,&Š�LV�WKH�FRQVLVWHQF\ �RI�P RGHOOLQJ�FOD\ �DQG�
FDQ�EH�P RXOGHG�LQWR�VKDSHV��ZUDSSHG�DURXQG�RU�XVHG�WR�EXLOG�
XS�DQG�UHSDLU�MXVW�DERXW�DQ\ WKLQJ�P DGH�IURP �P DQ\ �ULJLG�RU�VHP L�
IOH[ LEOH� SODVWLFV�� $ IWHU� P L[ LQJ�� WKH� FRORXU� RI� WKH� SXWW\ � IDGHV� WR�
ZKLWH�� 6HDOV� OHDNV� DQG� ERQGV� WR� P DMRU� W\ SHV� RI� SODVWLF�
DSSURYHG�IRU�SOXP ELQJ�SLSH�DQG�SODVWLF�RXWGRRU�IXUQLWXUH�

��
��
�
�

� ) L[ �LW�) DVW�DQG�0 DNH�LW�/ DVW� �
�

35 2 ' �4 8 ,. $ � � 4 XLN$ OXP LQXP Š�( SR[ \ �� R] ��
�

�

4 8 ,. $ / 8 0 ,1 8 0 Š�LV�D�KDQG�NQHDGDEOH��QRQ�UXVWLQJ��DOXP LQLXP �
UHLQIRUFHG�� HSR[ \ � SXWW\ � WKDW� P L[ HV� LQ� MXVW� RQH� P LQXWH� WR� UHSDLU�
DOXP LQLXP �HDVLO\ �DQG�HIILFLHQWO\ ��,W�FRP HV�LQ�D�KDQG\ �IRXU�RXQFH�
IRUP � ZLWK� WKH� FXULQJ� DJHQW� HQFDSVXODWHG� LQ� WKH� FRQWUDVWLQJ�
FRORXU�EDVH�P DWHULDO��7KH�SXWW\ �OLNH�FRQVLVWHQF\ �HOLP LQDWHV�GULSV�
DQG� UXQV�� SURYLGLQJ� �QR�P HVV� � DSSOLFDWLRQV� ZLWK� QR� WRROV�
UHTXLUHG� IRU� XVH�� 0 DQ\ � LQGXVWULDO� DQG� KRP H� P DLQWHQDQFH�
DSSOLFDWLRQV� 6WRUP � ' RRUV� $OXP LQLXP � ERDWV� 5 HFUHDWLRQDO�
YHKLFOHV�� $OXP LQLXP � WDQNV�� FDVWLQJV� 5 HIULJHUDWLRQ�� $OXP LQLXP �
WXELQJ��%RDW�	 �2 XWERDUG�0 RWRU�5 HSDLU�

�

�
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( WFK� 2 � 0 DWLF� 7KLV� LV� D� � � � � YROW� V\ VWHP� DQG� UHTXLUHV� D� WUDQVI RUPHU� WR� RSHUDWH� � �

� � � � � � � � � � � � � � � � � � � RQ� WKH� � � � � YROW� V\ VWHP�
�

3( 50 $ 1 ( 1 7 / <�0 $ 5. 6 �$ 1 <7+ , 1 * �0 ( 7$ / ���, 1 �6 ( &2 1 ' 6 ��
( 7&+ ( 6 �0 $ 5. �, 1 72 �68 5) $ &( �³ �( 7&+ � 2 � 0 $ 7 , &�ZLOO�( WFK�LQWR�WKH�
VXUI DFH�RI �$ Q\ WKLQJ�PDGH�RI �0 HWDO��LQFOXGLQJ�7RROV��, QVWUXPHQWV��( TXLSPHQW�
RU�0 DQXI DFWXUHG�3DUWV��DQ\ WKLQJ�WKDW�FDQ�EH�7 \ SHG��: ULWWHQ��' UDZQ�RU�3KRWR�
3URFHVVHG�RQ�D�6SHFLDO�6WHQFLO��7KLV�LQFOXGHV�1 DPHV��1 XPEHUV��' HVLJQV��
/ RJRV��7UDGHPDUNV�RU�HYHQ�<RXU�2 ZQ�6LJQDWXUH��8 VLQJ�DQ�
( OHFWUR�&KHPLFDO�SULQFLSOH��WKH�1 HZ�( 7&+ � 2 � 0 $ 7 , &�FDQ�( WFK�DV�' HHS�DV�
�� � � µ�RI �DQ�, QFK�LQ�/ HVV�WKDQ�� � �6HFRQGV�RU�0 DUN�WKH�+ DUGHVW�7RRO�6WHHO�
DQG�&DUELGHV�DOPRVW�, QVWDQWO\ ��, W�PDUNV�DQ\ �) ODW�RU�5RXQG�0 HWDO�6XUI DFH�
GRZQ�WR�� � � � µ�' LDPHWHU�DQG�DQ\ �0 HWDO�7KLFNQHVV�I URP�7KLQ�) RLO�XS�WR�WKH�
/ DUJHVW�&DVWLQJV�HDVLO\ ��0 RVW�0 DUNV��ZKLFK�ORRN�OLNH�3ULQWLQJ�RU�( QJUDYLQJ� �
WDNH�DERXW�� �WR�� � �6HFRQGV��WKH�/ RQJHU�' ZHOO�7LPHV�DUH�I RU�' HHS�( WFKLQJ� �
DQG�DUH�3HUPDQHQWO\ �( WFKHG�LQWR�WKH�7RRO�RU�0 DQXI DFWXUHG�3DUW��

�
) $ 67 �$ 1 ' �9( 5<�( $ 6<�72 �8 6 ( ��
( 7&+ � 2 � 0 $ 7 , &�LV�) $ 67 �DQG�( $ 6<�72 �8 6 ( ��$ Q\ RQH�LQ�<RXU�2 UJDQL] DWLRQ�FDQ�EHFRPH�DQ�( ; 3( 57 �LQ�- 8 67 �
0 , 1 8 7( 6 �DQG�SURGXFH�3URI HVVLRQDO�/ RRNLQJ�0 DUNV�4 XLFNO\ ��, Q�) DFW��( WFK� 2 � 0 DWLF�LV�E\ �) DU�WKH�9HU\ �( DVLHVW�
0 DUNLQJ�6 \ VWHP�WR�/ HDUQ�WKDW�LV�$ YDLODEOH�7RGD\ ��$ OVR��<RX�ZLOO�I LQG�WKDW�( 7&+ � 2 � 0 $ 7 , &�LV�QRW�RQO\ �WKH�) DVWHVW�
ZD\ �WR�PDNH�3HUPDQHQW�0 DUNV�RQ�
$ Q\ WKLQJ�0 HWDO��EXW�LV�E\ �) DU�WKH�/ ( $ 67 �( ; 3( 1 6 , 9( �PHWKRG�RQ�WKH�0 DUNHW�7RGD\ ��<RXU�0 DUNV�ZLOO�&RVW�MXVW�
) UDFWLRQV�RI �D�&HQW�WR�3URGXFH�DQG�<RX�ZLOO�EH�( [ WUHPHO\ �3OHDVHG�ZLWK�WKH�5HVXOW��
0 RVW�0 DUNV�ZLOO�&RPSDUH�) DYRXUDEO\ �ZLWK�/ DVHU�0 DUNV�RQ�0 HWDO�DQG�DUH�( DVLHU�DQG�6RPHWLPHV�( YHQ�) DVWHU�WR�
0 DNH��, Q�) DFW�<RX�KDYH�6HHQ�0 DUNV�PDGH�E\ �( WFK� 2 � 0 DWLF�KXQGUHGV�RI �WLPHV�EHI RUH�EXW�SUREDEO\ �GLG�1 RW�
5HDOL] H�LW�VLQFH�WKH�0 DUNV�DUH�8 VHG�VR�RI WHQ�LQ�&RPPHUFH�7RGD\ ��, I �\ RX�KDYH�HYHU�VHHQ�D�) HHOHU�* DXJH��' ULOO�%LW��
0 LOOLQJ�&XWWHU��6DZ�%ODGH��. QLI H�%ODGH��%DOO�%HDULQJ�5DFH��&DUELGH�&XWWHU�RU�7KRXVDQGV�RI �RWKHU�W\ SHV�RI �0 HWDO�
7RROV��3DUWV��, QVWUXPHQWV�RU�( TXLSPHQW�WKHQ�<RX�KDYH�SUREDEO\ �VHHQ�0 DUNV�PDGH�E\ �( WFK� 2 � 0 DWLF��, Q�I DFW��ZH�
KDYH�0 DUNV�LQ�D�JRRG�3HUFHQWDJH�RI �DOO�RI �WKH�&DUV��7UXFNV��&RPPHUFLDO�DQG�0 LOLWDU\ �$ LUFUDI W��6XEPDULQHV��
+ RVSLWDO�6XUJLFDO�, QVWUXPHQWV�DQG�, PSODQW�' HYLFHV�DQG�ZH�HYHQ�KDYH�0 DUNV�LQ�WKH�1 RVH�&RQH�RI �WKH�6SDFH�
6KXWWOH���<HV��1 $ 6$ �FDOOHG�DQG�VDLG�WKDW�WKH\ �XVHG�DQ�( WFK� 2 � 0 DWLF�WR�0 DUN�DQ�, QVSHFWLRQ�' DWH�DQG�1 XPEHU�LQ�
WKH�1 RVH�&RQH���

�
/ RZHVW�3ULFHG�. LW�DYDLODEOH�$ Q\ ZKHUH��<HW�LW�' RHV�WKH�- RE�LQ�
, QGXVWU\ ��LQ�3ODQWV��0 DFKLQH�6KRSV�DQG�( YHU\ ZKHUH�0 HWDO�
0 DUNLQJ�LV�QHHGHG��7KH�0 DUNHU�8 QLW�LV�� � � YROWV�WR�� � �YROWV��� �
DPSV�DQG�LV�( [ FHOOHQW�I RU�/ LJKW�' XW\ �0 DUNLQJ�RI �7RROV�DQG�
3DUWV���7UDQVI RUPHU�LV�LQVLGH�PDUNHU�XQLW��
�
. , 7 �&2 1 7$ , 1 6 ��( 7&+ � 2 � 0 $ 7 , &�PDUNHU�ZLWK�VWDQGDUG�
KHDG�PDUNLQJ�VL] H�� � � µ�[ �� � � � µ��HOHFWULFDO�FRUG��JURXQG�SODWH��
� �R] ��( OHFWURO\ WH�VROXWLRQ�LQ�SODVWLF�ERWWOH��� � �VSHFLDO�VWHQFLOV��
QHXWUDOLVHU��GHHS�HWFKLQJ�DGDSWHU�FOLS�DQG�FRPSOHWH�

LQVWUXFWLRQV��( DFK�NLW�ZLOO�PDNH�DSSUR[ LPDWHO\ �� �� � � �PDUNV�EHI RUH�UHI LOO�VXSSOLHV�DUH�QHHGHG���3ULQW�ZLWK�' RW�
0 DWUL[ �

�
( 7&+ 6 � � � � ( 7&+ � 2 � 0 $ 7 , &� 67$ 57 ( 5� . , 7 � � � � �
$ ' 3� � � � � � � � YROW� DGDSWRU� XQLW� I RU� � � � � YROW� ZRUNLQJ� � � � � � � � � � � � � � � � � �

�
�
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3ODVWL�' LS�0 XOWL� 3XUSRVH� 5XEEHU� &RDWLQJ� � � �
&RDW�DQ\ WKLQJ�ZLWK�D�I OH[ LEOH�UXEEHU�FRDWLQJ��
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�
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�5( ' �� � �� �2 = � � � � � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�<( / / 2 : �� � �� �2 = � � � � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�%/ $ &. �� � �� �2 = �� � � � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�%/ 8 ( �� � �� �2 = �� � � � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�: + , 7 ( �� � �� �2 = �� � � � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�&/ ( $ 5�� � �� �2 = �� � � � �
3' , 3� � = � � �� � 3/ $ 67 , �' , 3�5( ' �� �� � �2 = �� � � � �
3' , 3� � = � � �� � 3/ $ 67 , �' , 3�<( / / 2 : �� �� � �2 = � � � � �
3' , 3� � = � � �� � 3/ $ 67 , �' , 3�%/ $ &. �� �� � �2 = �� � � � �
3' , 3� � = � � �� � 3/ $ 67 , �' , 3�%/ 8 ( �� �� � �2 = �� � � � �
3' , 3� � = � � �� � 3/ $ 67 , �' , 3�: + , 7 ( �� �� � �2 = �� � � � �
3' , 3� � = � � ����������������������3/ $ 67 , �' , 3�&/ ( $ 5�� �� � �2 = �� � �

� 3/ $ 67 , �' , 3�� � R] � � � � �

%UXVK� 2 Q� , QVXODWLRQ�

 �7URXEOH�) UHH�� �: RQ·W�XQUDYHO�OLNH�WDSH��6HDOV�RXW�PRLVWXUH��VDOW���SHUPDQHQWO\ ��


 �&RQYHQLHQW�� �$ SSOLFDWRU�EUXVK�LQ�FDS��( DV\ �WR�DSSO\ ��

 �) OH[ LEOH�5XEEHU�) RUPXOD��: RQ·W�FUDFN��SHHO�RU�KDUGHQ�OLNH�FRPSHWLWRUV·�YLQ\ O��

 �$ YDLODEOH�LQ�� R] �FDQ�� �5HG��%ODFN��* UHHQ�	 �: KLWH��
3' , 3/ ( 7 � � = � � �� � ��/ , 4 8 , ' �7$ 3( �5( ' �� �2 = � � �����
3' , 3/ ( 7 � � = � � � � ��/ , 4 8 , ' �7$ 3( �%/ $ &. �� �2 = �� � �����
3' , 3/ ( 7 � � = � � �� ��� ��/ , 4 8 , ' �7$ 3( �: + , 7 ( �� �2 = �� � ����� � �
�
�

3ODVWL� ' LS� 6SUD\ � 2 Q� &RDWLQJ�
&RDW�DQ\ WKLQJ�ZLWK�D�I OH[ LEOH�UXEEHU�FRDWLQJ��

 �) OH[ LEOH�� �ZRQ·W�FUDFN��FKLS�RU�EHFRPH�EULWWOH�

 �, QVXODWHV�I URP�HOHFWULFDO�VKRFN��YLEUDWLRQ��KHDW�DQG�GHDGHQV�VRXQG��

 �3URYLGHV�VDI H��QRQ� VOLS�FRPI RUW�DQG�FRQWURO��

 �' XUDEOH�� �UHVLVWV�ZHDWKHU��FKHPLFDOV��LPSDFW�DQG�DEUDVLRQ��

 �� � R] �FDQ�� �&RYHUV�DSSUR[ �� � � � �VT�I W�
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�635$ <�5( ' �� � �2 = �� � ����� � �
3' , 3� � � � � � � 3/ $ 67 , �' , 3�635$ <�<( / / 2 : �� � �2 = � ����� � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�635$ <�%/ $ &. �� � �2 = �� ����� � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�635$ <�%/ 8 ( �� � �2 = �� � ����� � �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�635$ <�: + , 7 ( �� � �2 = �� ����� �
3' , 3� � � � � �� � 3/ $ 67 , �' , 3�635$ <�&/ ( $ 5�� � �2 = �� ����� � �
���

�
�
' 8 3/ ,�&2 / 2 5�%XPSHU�&RDWLQJ��
8 QLI RUP�VROLG�FRORXU���
5HVWRUHV�DQG�SUHVHUYHV���
5HQHZV�ZHDWKHUHG�RU�GLVFRORXUHG�EXPSHUV���
, GHDO�I RU�XVH�RQ�EXPSHUV��PRXOGLQJV�DQG�UXE�VWULSV�
���

) %� � � �� ' 8 3/ , � &2 / 2 5�%8 0 3( 5�&2 $ 7, 1 * �%/ $ &. ���������������� ������
) %� � � �� ' 8 3/ , � &2 / 2 5�%8 0 3( 5�&2 $ 7, 1 * �* 5$ <������������������� ������
) %� � � �� ' 8 3/ , � &2 / 2 5�%8 0 3( 5�&2 $ 7, 1 * �7$ 1 ����������������������� ������
) %� � � �� ' 8 3/ , � &2 / 2 5�%8 0 3( 5�&2 $ 7, 1 * �0 ( ' , 8 0 �6 , / 9( 5����� ������
) %� � � �� ' 8 3/ , � &2 / 2 5�%8 0 3( 5�&2 $ 7, 1 * �' $ 5. �&+ $ 5&2 $ / �� ������
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�

� 7UX� %OX� 2 LO� 6WDELOL] HU� �
�
�
�
�

�
7UX� %OX�2 LO�6WDELOL] HU�LV�DQ�2 LO�3HUI RUPDQFH�( QKDQFHPHQW�6XSSOHPHQW�

 �0 L[ HV�ZLWK�DOO�RLOV�ZKHWKHU�PLQHUDO�RU�V\ QWKHWLF�

 �5HWDLQV�RLO�WKLFNQHVV�DW�DOO�WHPSHUDWXUHV�

 �&DQ�EH�XVHG�LQ�ERWK�SHWURO�	 �GLHVHO�HQJLQHV�

 �/ RQJ�ODVWLQJ�� �VORZV�RLO�GHJUDGDWLRQ�

 �5HVLVWV�HQJLQH�I ULFWLRQ�� �VR�LW�ZLOO�UXQ�FRROHU�

 �3URWHFWV�HQJLQH�I URP�ZDWHU�	 �FRQGHQVDWLRQ��+ RZHYHU��LI �ZDWHU�LV�SUHVHQW�758 � %/ 8 �2 , / �67$ %, / , = ( 5�ZLOO�
DEVRUE�LW��XS�WR�D�VDWXUDWLRQ�SRLQW�RI �� � � �SHU�YRO��ZDWHU��RLO� �	 �FRQWLQXH�WR�ZRUN��
�

, QFUHDVHV��
( QJLQH�SHUI RUPDQFH�� �FRPSUHVVLRQ��
2 LO�SUHVVXUH��

�������( QJLQH��JHDU�	 �GLI I HUHQWLDO�OLI H�

5HGXFHV��
( PLVVLRQV�² �6PRNH�
6WRSV�RLO�OHDNV��

�������( QJLQH�	 �PDFKLQHU\ �QRLVH�

�
7UX� %OX�2 LO�6WDELOL] HU�LV�TXLWH�GLI I HUHQW�I URP�DQ\ WKLQJ�HOVH�RQ�WKH�PDUNHW��%HFDXVH�LW�LV�D�� � � � �SHWUROHXP�SURGXFW�
XWLOLVLQJ�FXWWLQJ�HGJH�PROHFXODU�WHFKQRORJ\ ��LW�LV�WRWDOO\ �FRPSDWLEOH�ZLWK�DOO�V\ QWKHWLF�DQG�PLQHUDO�EDVHG�RLOV�RQ�WKH�
PDUNHW��H[ FHSW�YHJHWDEOH�RLO� �DQG�LV�WKHUHI RUH�VDI H�WR�XVH�LQ�\ RXU�HQJLQH��2 LO�6WDELOL] HU�LV�D�+ LJK�9LVFRVLW\ �, QGH[ �
RLO�VXSSOHPHQW��GHVLJQHG�WR�EH�PL[ HG�ZLWK�\ RXU�QRUPDO�RLO�WR�VLJQLI LFDQWO\ �LPSURYH�\ RXU�RLO
V�DELOLW\ �WR�PDLQWDLQ�
�VWDELOLVH� �WKH�YLVFRVLW\ �LQGH[ ��RSHUDWLQJ�I OXLGLW\ �FKDUDFWHULVWLFV� ��DV�LQWHQGHG�E\ �WKH�RLO�PDQXI DFWXUHU��2 LO�
6WDELOL] HU�EOHQGV�I XOO\ �ZLWK�\ RXU�QRUPDO�RLO�DQG�RQFH�EOHQGHG�ZLOO�QRW�VHSDUDWH�XQGHU�DQ\ �FLUFXPVWDQFHV��$ W�WKH�
UHFRPPHQGHG�UDWH��LW�ZLOO�QRW�FKDQJH�WKH�6 �$ �( ��FODVV�RU�YLVFRVLW\ �UDWLQJ��WKLFNQHVV� �RI �\ RXU�QRUPDO�RLO���

7%2 6 � � 7UX� %OX� 2 LO� 6WDELOL] HU� � � / LWUH� � �
�

7UX� %OX� � 8 SSHU� &\ OLQGHU� / XEULFDQW� � �8 &/ � �
758 � %/ 8 �� 8 SSHU�&\ OLQGHU�/ XEULFDQW� �LV�D�VSHFLDO�EOHQG�RI �� � � � �SXUH�SHWUROHXP�HVVHQFH��I XHO�DGGLWLYH�ZKLFK�PL[ HV�
ZLWK�DQG�HTXDOLVHV�HDFK�WDQN�RI �I XHO�\ RX�EX\ ��ZKHWKHU�LW�EH�SHWURO��JDV�RU�GLHVHO��RYHUFRPLQJ�WKH�QDVW\ �VLGH�
HI I HFWV�RI �SRRU�TXDOLW\ �I XHOV��LPSURYLQJ�I XHO�HFRQRP\ �E\ �XS�WR�� � � �DQG�UHGXFLQJ�KDUPI XO�HPLVVLRQV�E\ �DV�PXFK�DV�
� � � ��%HFDXVH�8 &/ �HQULFKHV�\ RXU�QRUPDO�I XHO��FRPEXVWLRQ�LV�JUHDWO\ �HQKDQFHG�DQG�\ RX�FDQ�LPPHGLDWHO\ �VWDUW�WR�
VDYH�XS�WR�� � � �RI �\ RXU�QRUPDO�I XHO�FRVWV�E\ �EHLQJ�DEOH�WR�WUDYHO�PXFK�I XUWKHU�RQ�WKH� VDPH�
DPRXQW�RI �I XHO��
��
. H\ �%HQHI LWV��

5HGXFHV�WR[ LF�HPLVVLRQV��
, PSURYHV�0 3* ��
5HVWRUHV�KRUVHSRZHU�	 �SHUI RUPDQFH��
3URWHFWV�DJDLQVW�ZDWHU�	 �FRQGHQVDWLRQ��
( [ WHQGV�VSDUN�SOXJ�OLI H��

8 &/ � �7UX� %OX� 8 SSHU� &\ OLQGHU� / XEULFDQW� � � / LWUH� �
�

7UX� %OX� &KDLQ� / XEH�
7KH�ORQJHVW�ODVWLQJ�FKDLQ�OXEULFDQW�RQ�WKH�PDUNHW���
&KDLQ�OXEH�LV�UHFRPPHQGHG�I RU�FKDLQV�DQG�VSURFNHWV�RI �DOO�W\ SHV�RI �PRWRUELNHV�
6XLWDEOH�I RU�
 2 
 �ULQJ�FKDLQV��FRQYH\ RU�FKDLQV��NLOQ�FDUV��I LEUH�JODVV�RYHQ�FKDLQV��JODVV� PDNLQJ�PDFKLQHU\ ��GLH�FDVWLQJ�
	 �I RXQGDWLRQV�	 �PRWRUF\ FOH�DQG�FKDLQVDZV��
�
. H\ �%HQHI LWV���: DWHU�LQVROXEOH��

6XSHULRU�OXEULFDWLRQ�LQ�H[ WUHPH�WHPSHUDWXUHV�	 �SUHVVXUHV��
/ RQJ�ODVWLQJ��
, QFUHDVHV�WKH�OLI H�RI �FKDLQV�	 �VSURFNHWV��

&/ &� �7UX� %OX� &KDLQ� / XEH� FDQ� � � � �
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* XQ�%OXH�. LW�
�
�
%OXLQJ� LV� D� SDVVLYDWLRQ� SURFHVV� LQ� ZKLFK� VWHHO� LV� SDUWLDOO\ � SURWHFWHG� DJDLQVW�
UXVW�� DQG� LV� QDPHG� DI WHU� WKH� EOXH� EODFN� DSSHDUDQFH� RI � WKH� UHVXOWLQJ�
SURWHFWLYH� I LQLVK�� � %ODFN� R[ LGH� SURYLGHV� SURWHFWLRQ� DJDLQVW� FRUURVLRQ��
SURYLGLQJ�LW�LV�DOVR�WUHDWHG�ZLWK�D�ZDWHU� GLVSODFLQJ�RLO�WR�UHGXFH�ZHWWLQJ�DQG�
JDOYDQLF�DFWLRQ�� �
�
3UHSDUDWLRQ� LV� WKH� EDVH� RI � D� JRRG� UHVWRUH� RU� UHSDLU��� &RPVFDOH� � � � � LV�
UHFRPPHQGHG� I RU� FRPSOHWHO\ � VWULSSLQJ� D� JXQ
V� I DFWRU\ � I LQLVK�� � <RX� FDQ� XVH�
PLQHUDO�DFLGV�EXW�WKLV�LV�QRW�UHFRPPHQGHG�LQ�WKH�KRPH���$ OVR�UHPHPEHU�WKDW�
WKH�OHYHO�RI �FDUERQ�FDQ�YDU\ �RYHU�WKH�VXUI DFH�RI �WKH�VWHHO�DQG�WKLV�FDQ�JLYH�
D�SDWFK\ �HI I HFW�ZKHQ�EOXLQJ��0 RUH�RQ�WKLV�ODWHU����

) LUVW� VPRRWK� RXW� DQ\ � SLWV�� VFUDWFKHV� RU� UXVW� GDPDJH� WR� \ RXU� VDWLVI DFWLRQ��� 1 H[ W� WKH� VWHHO� PXVW� EH�
GHJUHDVHG�� <RX� FDQ� XVH� RXU� 6 ' � . OHQH� 2 [ � FROG� VROYHQW� FOHDQHU� ZKLFK� FDQ� EH� ULQVHG� RI I � ZLWK� ZDWHU�
OHDYLQJ�WKH�VXUI DFH�UHDG\ �I RU�WKH�QH[ W�SURFHVV����

%HFDXVH� RI � WKH� LUUHJXODU� GLVSHUVDO� RI � FDUERQ� WKURXJKRXW� WKH� VXUI DFH� RI � WKH� VWHHO� EDUUHO�� &DVZHOO�
( XURSH� KDYH� SURGXFHG� D� ´&RQGLWLRQHUµ�� 6 ' � &RQG� 2 [ � FRQFHQWUDWH� WKDW� OHYHOV� WKH� VXUI DFH� LURQ� FRQWHQW�
DQG�DOORZV�WKH�6 ' � &ROG� 2 [ � &UHDP� � / LTXLG�WR�SURGXFH�D�XQLI RUPHG�FRORXU�RYHU�WKH�OHQJWK�RI �WKH�ZRUN�
SLHFH��7KLV�LV�DQ�LPPHUVLRQ�SURFHVV�DV�D�FUHDP�ZLOO�QRW�SURGXFH�WKH�FRUUHFW�DFWLRQ���

$ SSO\ �WKH�6 ' � &ROG� 2 [ �DQG�ZRUN�LQ�VPDOO�DUHDV�DW�D�WLPH�DQG�UHPHPEHU�WKDW�WKH�ORQJHU� \ RX�OHDYH�WKH�
6 ' � &ROG� 2 [ � &UHDP� RQ� WKH� VWHHO� WKH� GHHSHU� WKH� FRORXU� RI � WKH� I LQLVK�� � $ SSO\ �HLWKHU�WKH�6 ' � 6 HDO� 2 [ �
GH� ZDWHULQJ�VHDOHU�RU�\ RXU�JXQ�RLO��

7KH�6 ' �&ROG� 2 [ �&RQFHQWUDWH�FDQ�EH�XVHG�I RU�LPPHUVLRQ�EODFNLQJ�I RU�VPDOO�LWHPV�DQG�ZLWK�WKH�UHVWRUHU�
NLW�XS�WR�%DUUHOV���, W�FDQ�EH�SXUFKDVHG�LQ�TXDQWLWLHV�XS�WR�� �OLWUHV��PDNHV�� � �OLWUHV�RI �VROXWLRQ����

�

�

�

6 WDUWHU� . LW� Ÿ% �¡�¢Y£�¤&¥�¡S¦@§�¢\¨O©Lªw«S§(¬\­¯®�¡S¬Y¬g¥	° ¨@± � 5 HVWRUHU�. LW�� / RQJ�EDUUHOV���5LIOHV��6KRWJXQV��

� �[ �� � � PO�6 ' � . OHQH� 2 [ �
� �[ �� � � PO��6 ' �&RQG� 2 [ �

� �[ �� � � PO�6 ' �&ROG� 2 [ �&RQFHQWUDWH�
� �[ �� � � PO��6 ' �&ROG� 2 [ �&UHDP�

� �[ �� � � PO�6 ' �6 HDO� 2 [ �2 LO�
, QVWUXFWLRQV�DQG�JXLGDQFH�QRWHV�

) UHH�7HFKQLFDO�6 XSSRUW�

� �[ �� �OLWUH�6 ' � . OHQH� 2 [ �
� �[ �� � � PO�6 ' �&RQG� 2 [ �

� �[ �� �OLWUH�6 ' �&ROG� 2 [ �&RQFHQWUDWH�
� �[ �� � � PO�6 ' �&ROG� 2 [ �&UHDP�

� �[ �� �OLWUH�6 ' �6 HDO� 2 [ �2 LO�
� �[ �� �OLWUH�&RQWDLQHUV�

, QVWUXFWLRQV�DQG�JXLGDQFH�QRWHV�
) UHH�7HFKQLFDO�6 XSSRUW�

�
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5( 3/ ( 1,6+0( 17�&+( 0 ,&$/ 6�$1' �681' 5,( 6�
�
3ODWLQJ�&U\ VWDOV���0L[ �ZLWK�' LVWLOOHG�: DWHU� 6L]H� �
51&� * �� 5HJXODU�1LFNHO�&U\VWDOV� � �* DO��� �� / � �
301&� * �� 3RW�0HWDO�1LFNHO�&U\VWDOV� � �* DO��� �� / � �
&35&� * �� &RSSHU�&U\VWDOV�� � �* DO��� �� / � �
&&$' � � �� =LQF�&RS\ �&DG�&U\VWDOV�ZLWK�$FWLYDWRU� � �* DO��� �� / � �
&&+5&� * �� &RS\ �&KURPH�&U\VWDOV� � �* DO��� �� / � �
66$&� * �� 6WDLQOHVV�6WHHO�$FWLYDWRU�&U\VWDOV� � �* DO��� �� / � �
&+52� � &KURPH�&U\VWDOV� � �* DO��� �� / � �
) / 6$� 4� ) ODVK�&RSSHU�6ROXWLRQ�3DUW�$�� � � R] � �
) / 6$� 3� ) ODVK�&RSSHU�6ROXWLRQ�3DUW�%� � � R] � �
) / 6$� 3� ) ODVK�&RSSHU�6ROXWLRQ�3DUW�&� � � R] � �
352' �<&+5&� * �� <HOORZ�&KURPDWH�&U\VWDOV�PDNHV� � �* DO���� / � �
352' �2' . � � � =LQF�%ODFNHQHU�6ROXWLRQ�PDNHV� � �OLWUHV� �
352' �$1673� * �� $QRGLVH�	 �&KURPH�6WULSSHU��QHZ�) RUPXOD��PDNHV� � �* DO��� �� / � �
� $QRGLVH�	 �&KURPH�6WULSSHU��QHZ�) RUPXOD��PDNHV� � �. J� �
352' �1. %5� � � 1LFNHO�%ULJKWHQHU���7UHDWV�� � �* DO��� �� / � �
352' �&8%5� � �� &RSSHU�%ULJKWHQHU���7UHDWV�� � �* DO��� �� / � �
352' �&&+5%5� � �� &RS\ �&KURPH�%ULJKWHQHU����7UHDWV�� � �* DO��� �� / � �
� � � �
352' �( / ( &$� � � � ( OHFWUROHVV�1LFNHO�&RQFHQWUDWH�3DUW�$� � � � PO� �
352' �( / ( &$� / � ( OHFWUROHVV�1LFNHO�&RQFHQWUDWH�3DUW�$� � �/ LWUH� � � � PO�
352' �( / ( &%� � � � ( OHFWUROHVV�1LFNHO�. URPH�&RQ���3DUW�%� � � � PO� �
352' �( / ( &%� / � ( OHFWUROHVV�1LFNHO�. URPH�&RQ���3DUW�%� � / LWUH� � � � PO�
352' �( / ( &&� � � � ( OHFWUROHVV�1LFNHO�. URPH�&RQ���3DUW�&� � � � PO� �
352' �( / ( &&� / � ( OHFWUROHVV�1LFNHO�. URPH�&RQ���3DUW�&� � / LWUH� � � � PO�
352' �( / ( &( 1' � ( OHFWUROHVV�1LFNHO�. URPH�' LVSRVDO�/ LTXLG� ��� � PO� �
352' �$/ =$� / � 3RW�0HWDO�3ULPHU�&RQFHQWUDWH�3DUW�$��� �OLWUH�� � � � PO� �
352' �$/ =%� / � 3RW�0HWDO�3ULPHU�&RQFHQWUDWH�3DUW�%��� �OLWUH�� � � � PO� �
352' �( / . 5$� � � � ( OHFWUROHVV�. URPH�&RQFHQWUDWH�3DUW�$� � � � P� �
352' �( / . 5$� / � ( OHFWUROHVV�. URPH�&RQFHQWUDWH�3DUW�$� � �/ LWUH� � � � PO�
352' �=,1&� / � =LQFDWH�&RQFHQWUDWH� � �/ LWUH� � � � PO�
352' �=1%5$' ' � =LQF�%ULJKWHQHU�$GGLWLYH��7UHDWV�� � �* DO� �
352' �6' . / ( 1( �2; � &ROG�VROYHQW�EDVHG�FOHDQHU�PDNHV�XS�WR�� �� �OLWUHV� � �OLWUH� � � � PO�
352' �6' . / ( 1( �2; � &ROG�VROYHQW�EDVHG�FOHDQHU� � �OLWUH� �
352' �6' &2/ ' �2; � &ROG�%ODFN�2[LGH�VROXWLRQ�PDNHV�� �OLWUHV� � �OLWUH� � � � PO�
352' �6' &2/ ' �2; � &ROG�%ODFN�2[LGH�VROXWLRQ� � �OLWUH� �
352' �6' &21' �2; � 0HWDO�FRQGLWLRQHU�IRU�&ROG�2[ �V\V��PDNHV�� �OLWUHV� � � � FF� �
352' �6' &21' �2; � 0HWDO�FRQGLWLRQHU�IRU�&ROG�2[ �V\V� � �OLWUH� �
352' �6' 6( $/ �2; � ' H�ZDWHULQJ�DQG�SHQHWUDWLQJ�VHDOHU� � �OLWUH� � � � PO�
352' �6' 6( $/ �2; � ' H�ZDWHULQJ�DQG�SHQHWUDWLQJ�VHDOHU� � �OLWUH� �
352' �6' �' 5<�3,&. / ( �� J� ) RUPXODWHG�' U\ �$FLG�VDOWV� � � � JPV� �
352' �6' �' 5<�3,&. / ( �� N� ) RUPXODWHG�' U\ �$FLG�VDOWV� � �NJ� �
352' �,07,162/ � ,PPHUVH�7LQQLQJ�6ROXWLRQ� � �/ LWUH� � � � PO�
352' �6' . / ( 1( �6� � � � &OHDQHU��' HJUHDVHU��FDXVWLF��PDNHV�� � �OLWUHV� � � � �JPV� �
352' �6' . / ( 1( �6� � � � &OHDQHU��' HJUHDVHU��QRQ�FDXVWLF��PDNHV�� � �OLWUHV� � � � �JPV� �
352' �$126( / � � � $QRGLVH�6HDODQW�PDNHV�XS�WR�� � �OLWUHV� � � � �JPV� �
352' �6' �' ( 2; �1�6087� $OX��' H�R[LGLVHU�DQG�' H�6PXW�6ROXWLRQ�PNV� � �OLWUHV� � � � �PO� �
352' �6' �1( 87�6� � � 6' �$FLG�QHXWUDOLVLQJ�SRZGHU�� � � � JPV� �
�
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�
3DUW�1 R�� ' HVFULSWLRQ� 4 XDQWLW\ �

31 336� � � 9DULDEOH�3RZHU�8 QLW���� � � P D��� �� Y��� �� Y��� �� Y��� �� Y��� �� Y��� �� Y��� � Y�' &� � � � �YROW�
31 31 6� � %ULJKW�1 LFNHO�6ROXWLRQ� � � � P O�
31 31 6� � � %ULJKW�1 LFNHO�6ROXWLRQ� � � � P O�
&2 0 %2 � � R] �1 LFNHO�6ROXWLRQ���� R] �* ROG�6ROXWLRQ� �
31 371 � � 7LQ�6ROXWLRQ� � � � P O�
31 371 � � � 7LQ�6ROXWLRQ� � � � P O�
31 3&6� � $FLG�&RSSHU�6ROXWLRQ� � � � P O�
31 3&6� � $FLG�&RSSHU�6ROXWLRQ� � � � P O�
31 3) &8 . � � � ) ODVK�&RSSHU� � R] �� � � P O�
%/ . 5 � � %ODFN�. URP HŒ�6ROXWLRQ� � R] �� � � P O�
31 3&&� � &RS\ �&KURP HŒ�6ROXWLRQ� � � � P O�
31 3&&� � � &RS\ �&KURP HŒ�6ROXWLRQ� � � � P O�
31 3%6� � � %UDVV�6ROXWLRQ� � R] �� � � P O�
31 36� � � &\ DQLGH�IUHH�6LOYHU�6ROXWLRQ� � R] �� � � P O�
31 36� � � &\ DQLGH�IUHH�6LOYHU�6ROXWLRQ��������������������������������ZHLJKW�� � � �JUDP V� � ²@³�´(µ>¶ ·�¸�¹�º�»

31 3* � � � &\ DQLGH�IUHH�* ROG�6ROXWLRQ��) DVW* ROG�IRUP XOD�� � R] �� � � P O�
31 3* � � � &\ DQLGH�IUHH�* ROG�6ROXWLRQ��) DVW* ROG�IRUP XOD�� ²@³�´(µ>¶ ·�¸�¹�º�»

31 3%=� � %URQ] H�6ROXWLRQ� � R] �� � � P O�
31 3=1 6� =LQF�6ROXWLRQ� � � � P O�
31 366$&7� 6WDLQOHVV�6WHHO�$FWLYDWRU� � R] �� � � P O�
31 366( &7� 6WDLQOHVV�6WHHO�( WFK��XVHG�ZLWK�66$&7�� � R] �� � � P O�
66$* � � 6WDLQOHVV�$FWLYDWRU�) RU�* ROG�3ODWLQJ� � R] �� � � P O�
675 3� �31 3� &KURP H�6WULSSHU��UHTXLUHV�6WDLQOHVV�: DQG�� � R] �� � � P O�
: $1 ' 6 � � 6WDLQOHVV�6WHHO�: DQG� �
: $1 ' &� � &RSSHU�: DQG� �
: $1 ' %� � %UDVV�: DQG� �
: $1 ' 7� � 7LQ�: DQG� �
: $1 ' =� � =LQF�: DQG� �
%3%$1 ' � %UXVK�3ODWLQJ�: DQG�%DQGDJH� �
3: $1 ' � � ' HWDLOLQJ�: DQG��ILQH�SRLQW�� �
3: $1 ' � � ' HWDLOLQJ�: DQG��FKLVHO�SRLQW�� �
3: $1 ' � � ' HWDLOLQJ�: DQG��%XOOHW�SRLQW�� �
3: $1 ' 6( 7� ' HWDLOLQJ�: DQG�6HW� �
� : DQG�6ZDEV� ( DFK�
� : DQG�6ZDE�6HW� 6HW�
� � �
&RP ER� � R] �1 LFNHO�	 �� R] �* ROG�6ROXWLRQ� �

�
$QRGHV� � �
352' �1. $12' � � �� 1LFNHO�$QRGH� � ��[ �� ��
352' �&8$12' � � �� &RSSHU�$QRGH� � ��[ �� ��
352' �=1$12' � � �� =LQF�$QRGH� � ��[ �� ��
352' �%5$12' � � � %UDVV�$QRGH� � �́[ �� �́
352' �&$' $12' � � �� &RS\ �&DG�$QRGH� � ��[ �� ��
352' �* 33/ � �� * 3�3ODWHV� � ��[ �� ��
352' �$1$12' �� $QRGLVLQJ�$QRGHV� � ��[ �� ��
352' �$1$12' �� � $QRGLVLQJ�$QRGHV�IRU�� �JDOORQ�NLW� � �[ �� � �́
352' �&&+5$12' �� &RS\ �&KURPH�$QRGH� � ��[ �� ��
352' �66$12' ( � 6WDLQOHVV�6WHHO�$QRGH� � ��[ �� ��
� 7LQ�$QRGH� � �́[ �� �́
� � �
� � �
� � �
�
�
�
�
�
�
�
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7( 7+( $7� � � ��8. � � � � � � �ZDWW�WKHUPRVWDW�DQG�KHDWHU�XQLW����� � &�� � � Y� � �
7( 7+( $7� � � ��8. � � � � � � �ZDWW�7KHUPRVWDW�DQG�KHDWHU�XQLW���� � &�� � � Y� � �
&+%� � � 7+� 7KHUPRVWDW�XQLW�IRU�� � � Y�FHUDPLF�KHDWHU�� � � I��� � � Y� � �
&+� � � : � &HUDPLF�WXEH�ERLO�KHDWHU�� � � �YROW�� � � �ZDWW��� � � I�� � �
&+� � � 7� 7LWDQLXP�+HDWHU�XQFRQWUROOHG�� � � : �� � � YROW� � �
� � � �
$&0) 68. � � $QRGLVH�&KHPLFDO�0LVW�	 �) XPH�6XSSUHVVDQW� � � � PO� �
&&0) 68. � � &KURPH�&KHPLFDO�0LVW�	 �) XPH�6XSSUHVVDQW� � � � PO� �
0&%� � � ) XPH�FRQWURO�EDOOV� � �
7( 7: +,6�8. � $LU�3XPS��7XEH�	 �%XEEOHU� � �
$7� 0 � $LU�7XEH�� �PHWUH� � �
,17$� � � $LU�: DOO�� � FP��� � �LQFKHV�� � �
/ $* � � / XFDV�$QJOH�* ULQGHU� � �
� � � �
� � � �

�
0 ,6&( / / $ 1 2 8 6�,7( 0 6�
�

,7( 0 � ' ( 6&5 ,37,2 1 ���: ( , * + 7�
) HUSR[ � � �. * �
) HUSR[ � � �. * �
: KHHO�5DNH� �
$ UERXU�$ GDSWRU� �
&HULXP�2 [ LGH� � �R] �
8 6$ �� �3LQ�3OXJ�$ GDSWRU� �
$ QRGLVLQJ�,QVWUXFWLRQ�' 9 ' � �
&KURPH�3ODWLQJ�,QVWUXFWLRQ�' 9 ' � �
6HW�RI�&RQQHFWLQJ�/ HDGV� �
7LWDQLXP�: LUH� � IW�[ �� �SHU�SDFN�
&RPVFDOH�� � � � � �OLWUH�
&RPVFDOH�� � � � � �OLWUH�
&RPVFDOH�� � � �. LW� . LW�
3HUPDWH[ �9 DOYH�* ULQGLQJ�&RPSRXQG� �
5HG�/ LQH�( � � � �3RZGHU�&RDWLQJ�* XQ� �
3RGZHU�&XSV�IRU�WKH�DERYH� ( DFK�
&ROG�2 [ �%ODFNHQLQJ�&UHDP� � � � �POV��ZHLJKW�� � � J� �
* ULQGHU���%XIIHU�$ GDSWRU� �
3ODVWLF�%XIILQJ�&RPSRXQG� $ FU\ OLF�) � � � �� � � � �
3ODVWLF�* ORZ� $ FU\ OLF�* ORZ�&RPSRXQG�) � � � �� � � � �
� �
� �
�

�
�
�

9LVLW�&DVZ HOO�8 6$ �: HE�6LWH��
�

: KDW�\ RX�VHH�WKHUH�FDQ�EH�LP SRUWHG�LQWR�WKH�8 . �DQG�( XURSH�
�

&DOO�IRU�3ULFHV���LQFOXVLYH�RI�LP SRUW�GXWLHV�DQG�VKLSSLQJ�WR�WKH�8 . ��DQG�SRVWDJH�	 �
SDFNLQJ�WR�\ RXU�KRP H��

�
+D] DUGRXV�* RRGV�FDUU\ �D�+D] P DW�FKDUJH��

�
ZZZ�FDVZHOOSODWLQJ�FRP �

�
�
�
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7 KH� 6 PDOO� 3ULQW�
¼�½k¾�¿�À�ÁSÂ�Ã•Ä�Å�Æ Æ>Ç@È�ÈcÉ Ê•Ë7Ì�È�Í�Ê!È�Î�È�Ï•Ð�Ì3Ñ�Ò�Ó>Ô�Ò�Ò�ÕQÏwÖ Ê�Ê�×7ØÚÙ3Û•Ö Ê�Ê•Ü(ØÚÝLØ!ÞGß�àDÒ�á Æ Æ�Ñ�Ò!â�Å�ã�ãSä Ó<å5Å(æ>æ�ç æ>ÓOä(å�è�ß

¼�½Dé	ê�ë3Ã�à1â�Ò�ÕOå�ìYí�Ò	ì>ç Õ@î,Ñ�ä�ï@Å(ð,Ç@È�ÈcÉ Ê•ËLñ	Î	ÊeÌ\ò	Ð&Û�Í	ñ�ñ!ã�Æ Ò�Å(æ@Ò�æ@Ò�Õ@í�å�ÕOÅ�èSÓ<å�ó3Å(Ó(ç ô¯å�ìJÔ�Å�ç Ó¯è�Õ@Ó(ç Æ>ÓSâ�Ò,ó3Ò�æ>æ@Å(î(Ò�ï�ç Õ(ç æ(â�Ò�æ�ßSÜ�Æ Ò�Å(æ@Ò!Ñ�Ò�æSè�ì\Ò

Ó<å,ç Õ>ô�Æ èSí�Ò�ÓSâ�Ò,ï@å	Æ Æ å�Ô3ç Õ@î,ç Õ>ï@å�ì@ó3Å(Ó(ç å�Õ�Ö Ù

Ä�å�óOã�Æ Ò�Ó<Ò,ô@Å(Ó<Å�Æ å�î�è>Ò�í�Ò�æSô(ì>ç ã(Ó(ç å�Õ�õ�ç Õ>ô�Æ èSí•ç Õ@î�ã�ì\å�í	è(ô>Ó5Õ>è�óQÑ�Ò	ìSõ(í�Ò�æSô(ì>ç ã(Ó(ç å�Õ�õ(æ�ç ö>Ò•õ�ã�ì>ç ô@Ò�Ò�Ó>ô�õ

Ä�ì\Ò�í•ç Ó÷ô@Å�ìYíøÕ>è�óQÑ�Ò	ì÷ç Õ>ô�Æ èSí•ç Õ@îiÒ�ð�ã�ç ì\äùí�Å(Ó<ÒúÅ�Õ@íûÄ•üÚÕ>è�óQÑ�Ò	ìcå�Õ1ì\Ò�ý@Ò	ìYæ@Ò•õOô(â�Ò�ô�þkå�ìkó3å�Õ<Ò�ä1å�ìYí�Ò	ìeï@å�ìcÓSâ�ÒÿïSè�Æ ÆGÅ�ó3å�è�Õ@Ó1ç Õ>ô�Æ èSí•ç Õ@î

æ(â	ç ã�ã�ç Õ@î���â�Å�Õ@í�Æ ç Õ@î

�
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,1' ( ; �
$�
$EUDVLYH�1\ORQ�: KHHOV����� � �
$EUDVLYH�: KHHO�6\VWHP����� � �
$FLG�1HXWUDOLVHU����� �
$FWLYDWHG�&KDUFRDO���� � �
$LUEUXVK�6HW����� � �
$LU�$JLWDWLRQ�6XSSOLHV����� � �
$OXPLQLXP�$QRGLVLQJ�. LWV����� � �� � �

$ ��FRQW��
$OXPLQLXP�	 �&RSSHU�3ROLVKLQJ�. LW����� � �
$QRGLVH�DQG�&KURPH�6WULSSHU����� � �
$QJOH�* ULQGHU����
$QRGLVLQJ�' \HV����� � �
$QRGLVLQJ�,QVWUXFWLRQ�' 9' ���� � �
$QRGLVH�6HDODQW����� � �
$UERXU�$GDSWRU���� � �

%�
%DE\ �6KRH�%URQ]LQJ�. LW�±�� � �
%ODFNHQHU�&RQFHQWUDWH���� �
%ODFN�6DWLQ�( [KDXVW�&RDWLQJ����� � �
%ODFN�. URPH�3ODWLQJ�. LW����� � �
%ODFN�2[LGH�. LWV����� �
%OXH�%HJRQH��WDLOSLSH�NLW����� � �
%OXH�&KURPDWH���� �
%UDVV�3ODWLQJ�. LW����� � �
%UDVV�6KDQN�0RXQWHG�: KHHO����� � �
%ULJKW�$FLG�7LQ�3ODWLQJ�. LW���� � �
%URQ]H�3ODWLQJ�. LW����� � �
%URQ]LQJ�6ROXWLRQ�±�� � �
%XIILQJ�&RPSRXQGV����� � �
%XIILQJ�0DFKLQH�6WDQG����� � �
%XIILQJ�. LW�ò �+3���� � �

%��FRQW��
%XIILQJ�: KHHOV���
��&DQWRQ�) ODQQHO����� � �
��&XVKLRQ�%XII���� � �
��/ RRVH�&RWWRQ����� � �
��6SLUDO�6HZQ�&RWWRQ����� � �
��6LVDO����� � �
��7UHDWHG�9HQWHG�%XIIV����� � �
��7UHDWHG�6SLUDO�: KHHOV����� � �
��) LQJHU�%XIIV����� � �
��8QWUHDWHG�9HQWHG�%XIIV����� � �
��6KDQN�0RXQWHG�%XII����� � �
��0XVKURRP�%XIIV���� � �
��6FUXEELQJ�0XVKURRP�%XIIV�±�� � �
7DSHUHG�%XIILQJ�6SLQGOHV���� � �

&�
&DVZHOO�3ODWLQJ�PDQXDO����� �
&DVZHOO�6HDOHU�&RQFHQWUDWH�±�� �
&DVZHOO�6LOYHU�3ODWLQJ�6ROXWLRQ���� � �
&HUDPLF�+HDWHUV����� � �
&HULXP�2[LGH���� � �
&KDLQ�/ XEH���� � �
&KHPLFDO�0LVW�6XSSUHVVDQW����� � �
&KURPH�3ODWLQJ�. LW����� � �
&KURPH��66��1LFNHO�3ROLVKLQJ�. LW�±��� � ��
&KURPH�%OXH�5HVWRUHU�. LW�±�� � �
&KURPH�3ODWLQJ�,QVWUXFWLRQ�' 9' ���� � �

&��FRQW��
&KURPH[ �&HUDPLF�&RDWLQJ�±�� � �
&OHDQHU�' HJUHDVHUV�±�� � �
&ROG�2[ �%ODFNLQJ�&UHDP���� � �
&RPVFDOH�� � � �. LW���� � �
&RS\ �&DG�	 �=LQF�3ODWLQJ�. LWV����� �
&RS\ �&KURPH�3ODWLQJ�. LW����� � �
&RSSHU�%ULJKWHQHUV����� � �
&RSSHU�&RQGXFWLYH�3DLQW���� �
&RSSHU�. LW���%ULJKW�$FLG����� � �
&RSSHU�. LW�±�$ONDOLQH�³) ODVḰ����� � �

' �
' H�R[LGLVHU�DQG�' H�VPXW�6ROXWLRQ���� � �
' HWDLOLQJ�: DQGV���� � �
' HWDLOLQJ�: DQG�6HW���� � �
' LH�&DVW�0RGHO�. LW���� � �
' LJLWDO�3K�7HVWHU����� � �
' XSOL�&RORU�0LUDJH�3DLQW����� � �
' XOSL�FRORU�( QJLQH�( QDPHO�±�� � �� � �
' XSOL�FRORU�$GKHVLRQ�3URPRWHU�±�� � �
' XOSL�FRORU�%XPSHU�3DLQW���� � �

( �
( OHFWUR�6WULSSLQJ�DQG�&OHDQLQJ�. LW����� � �
( OHFWUROHVV�&ROEDOW�3ODWLQJ�. LW���� �
( OHFWUROHVV�. URPH�3ODWLQJ�. LW����� �
( OHFWUROHVV�1LFNHO�3ODWLQJ�. LW����� �
( OHFWUROHVV�3RW�0HWDO�7UHDWPHQW����� � �
( OHFWUROHVV�7LQ�3ODWLQJ�. LW�±�� � �
( OHFWURIRUPLQJ�$FLG�&RSSHU�NLW��0LQLDWXUH����� � �
( SR[ \ �3XWW\ �6WLFNV����� � �
( WFK�R�0DWLF����� � �
( WFK�R�0DWLF�� � � YROW�SRZHU�XQLW���� � �
( YDSR�5XVW���� � �

) �
) DVW* ROG�%UXVK�3ODWLQJ����� � �
) HOW�%REV���� � �
) ODS�: KHHOV����� � �
) ODVK�&RSSHU�3ODWLQJ�. LW����� � �
) OH[LEOH�6KDIW�. LW���� � �
) UHTXHQWO\ �$VNHG�4XHVWLRQV����� �
�
�

) ��FRQW��
) LOWHU�8QLW�	 �$JLWDWRU���� � �
) XPH�&RQWURO�6\VWHP����� � �
) HGR[ �5XVW�5HPRYHU�±�� � �
) HUSR[ ����
) HUWDQ�5XVW�&RQYHUWHU�±�� � �
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* �
* DV��3HWURO�7DQN�6HDOHU����� � �
* ODVV�3ROLVKLQJ�. LW����� � �
* ORZ�LQ�WKH�' DUN�$GGLWLYH����� � �
* O\SWDO�,QVXODWLQJ�3DLQW���� � �
* ROG�3ODWLQJ�6ROXWLRQV����� � �
* XQ�%OXH�. LW���� � �
+�
+DUG�&KURPH�3ODWLQJ�. LW����� � �
+9�3RZGHU�&RDWLQJ�6\VWHP�� � � Y���� � �

,�
,PPHUVH�7LQQLQJ�6ROXWLRQ���� �
,URQ�3KRVSKDWH�&RDWLQJ��1HRSKRV��±�� � �

- � . �
. LQ]R�8QLYHUVDO�' LH�* ULQGHU���� � �
. U\ORQ�' XSOL�&RORU�5DQJH����� � �
. U\ORQ�) XVLRQ�3DLQW�±�� � �
. U\ORQ�( QJLQH�3DLQW�±�� � �
. U\ORQ�* ORZ] ���� � �

/ �
/ DE�0HWDO�+LJK�+HDW����� � �
/ DE�0HWDO�* HQHUDO�3XUSRVH����� � �
/ DE�0HWDO�7KLQQHUV����� � �
/ LTXLG�3ROLVKHV����� � �

0 �
0DVN�LW�0DVNLQJ�$JHQW����� � �
0HWDO�) LQLVKLQJ�6ROXWLRQV����� � �
0HWDO�; �1LFNHO�6WULSSHU����� � �
0LFUR�) LEUH�&ORWKV����� �
0LVW�6XSSUHVVDQW����� � �
0RGHO�0DNHUV�%XIILQJ�. LW����� � �

1�
1LFNHO�3ODWLQJ�. LWV����� � �
1LFNHO�%ULJKWHQHUV����� � �

2�
2OLYH�' UDE�&KURPDWH���� �
( QJLQH�2LO�6WDELOLVHU�±�� � �

3�
3( ( . �3ROLVK�±�� � �
3HQ�: DQGV�±�� � �
3HUPDWH[ �3URGXFWV����� � �� � �
3LFNOH�1R�� ����� � �
3LW�6WRS����� �
3ODWLQJ�0DQXDO���� �
3ODVWL�' LS�3URGXFWV����� � �
3ODVWLF�3ROLVKLQJ�. LW���� � �
3OXJ�Q�3ODWH�NLWV����� � �� � �� � �
3OXP�/ R\ �6ROGHU�3DVWH���� � �

3��FRQW��
3RZGHU�&RDWLQJ�7DSH���� � �
3RZGHU�&RDWLQJ�$GGLWLYHV����� � �
3RZGHU�&RDWLQJ�&RORXUV����� � �� � �� � �� � �
3RZGHU�&RDW�&RORXU�&KDUW����� � �	 �� � �
3RZGHU�&RDWLQJ�6\VWHP����� � �
35( 9$/ �6SUD\ �6\VWHP�±�� �
3URIHVVLRQDO�* ROG�%ODFN�&KURPH�. LW�±�� � $�
3\UR�3XWW\ ����� � �
3RZHU�6XSSOLHV�±�� � �� � �� � �

4� 5��
5D]RU�%XIIV���� � �
5HFWLILHUV�±�� � �� � �
5HSOHQLVKPHQW�&KHPLFDOV������� � �� � �� � �
5HSURFKURPH�. LWV���� � �
5HYHUVH�2VPRVLV�6\VWHP����� � �
5RWDU\ �7RRO�. LW�±�� � �

6�
6DZ�%ODGH�: D[ ����� � �
6' �,PPHUVH�7LQQLQJ�6ROXWLRQ����� �
6' �. OHQH�6� � � ����� � �
6' �. OHQH�6� � � ����� � �
6' �1HXWUDOLVH�6� � ����� � �
6' �&ROG�2[ �. LWV���� �
6HDOHU�&RQFHQWUDWH����� �
6HW�RI�&RQQHFWLQJ�/ HDGV���� � �
6LOLFRQH�&DSV�	 �3OXJV����� � �
6LOYD6SUD\ ����� �
6LOYHU�3ODWHU���� � �
6KHIIFR�0DLQWHQDQFH�6ROXWLRQ����� � �
6LOYHU�3ODWLQJ�6ROXWLRQ����� � �

6��FRQW��
6ROGHU�,W�3URGXFWV����� � �
6WDLQOHVV�6WHHO�$FWLYDWRU�±�� �
6WDLQOHVV�6WHHO�$FWLYDWRU�IRU�* ROG���� � �
6WDLQOHVV�6WHHO�%ODFNHQHU����� � �
6WDLQOHVV�6WHHO�3ROLVKLQJ�. LW���� � ��
6ZLYHO�+RRNV����� � �
6WULQJ�%XIIV�±�� � �
6WDQGDUG�6ZDE�: DQG�±�� � �
6ZDE�$QRGH�: DQG�±�� � �
6ZDE�&XUYHG�6HW��� �ZDQGV��±�� � �
6ZDE�±�� � �
6ZDE�3DFN�RI�� ���� � �
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�
7�
7DLO�3LSH�3ROLVKLQJ�. LW���� � �
7DSHUHG�%XIILQJ�6SLQGOHV�±�� � �
7KH�&RPSOHWH�3ODWLQJ�0DQXDO���� �
7KH�6PDOO�3ULQW����� � �
7LQ�$QRGH�±�� � �	 �� � �
7LQ�6ROXWLRQ�� �* DO�±�� � �
7LQ�$FWLYDWRU�� �* DO���� � �

7��FRQW��
7LQ�3ODWLQJ�. LW���� � �
7LWDQLXP�: LUH���� IW�[ �� �SHU�SDFN����� � �
7ULSOH�&KURPH�3ODWLQJ�. LWV����� � �
7UX�%OX�&KDLQ�/ XEH�±�� � �
7UX�%OX�2LO�6WDELOLVHU���� � �
7UX�%OX�8SSHU�&\OLQGHU�/ XEULFDQW�±�� � �

8�
8OWUDVRQLF�&OHDQLQJ�0DFKLQHV���� � �
8OWUDVRQLF�&OHDQLQJ�/ LTXLGV���� � �
8QWUHDWHG�9HQWHG�%XIIV�±�� � �
86$�� �3LQ�$GDSWRU�3OXJ���� � �
8SSHU�&\OLQGHU�/ XEULFDQW���� � �

9�
9DULDEOH�5HJ��3RZHU�6XSSO\ ���� �
<HOORZ�&KURPDWH���� �
9+7�+LJK�7HPS��&OHDU�/ DFTXHU�±�� � �
9+7�6SHFLDOLW\ �&RDWLQJV���� � �

: �
: DQG�6ZDEV�±�� � �	 �� � �
: DQG�6HW��' HWDLOLQJ����� � �
: HW�	 �' U\ �3DSHU����� � �
: KDW�2XU�&XVWRPHUV�$UH�6D\LQJ����� �
: KHHO�5DNH���� � �
: KLWH�/ LTXLG�5RXJH����� � �

; �

<�
<HOORZ�&KURPDWH����� �

=�
6' �=LQFDWH����� � �
=LQF�	 �&RS\ �&DG�%ODFNHQHU����� �
=RRSVHDO����� � �
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