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$EVWUDFW�
5')�;0/�LV�GHILQHG�XVLQJ�WZR�JUDPPDUV��WKDW�IRU�;0/�RYHU�WH[W��DQG�WKDW�IRU�5')�RYHU�;0/�QRGHV��&RQZD\¶V�
FODVVLF� SLSHOLQH� FRPSLOHU� DUFKLWHFWXUH� LV� H[WHQGHG� WR� KDYH� WZR� FRSDUVHUV� RQH� IRU� HDFK� JUDPPDU�� $� GLUHFW�
LPSOHPHQWDWLRQ�RI� WKLV�DUFKLWHFWXUH�XVLQJ�-DYD�WKUHDGV�IRU�FRURXWLQHV�LV�SUHVHQWHG�$Q�DOWHUQDWH�LPSOHPHQWDWLRQ��
ZLWK�WKH�VHFRQG�SDUVHU�LQYHUWHG�LV�GLVFXVVHG��,PSOLFDWLRQV�IRU�RWKHU�;0/�GLDOHFWV�DUH�VXJJHVWHG��
*HQHUDO�7HUPV�
$OJRULWKPV��'HVLJQ��/DQJXDJHV��

.H\ZRUGV�
3DUVLQJ��FRURXWLQHV��;0/��5')��LQYHUVLRQ��

:RUG�&RXQW�
$SSUR[LPDWHO\�������
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��� ,QWURGXFWLRQ�

7UDGLWLRQDO� SDUVHU� DUFKLWHFWXUHV� FRQVLVW� RI� D� GDWDIORZ�SLSHOLQH�ZLWK� D� VLQJOH�SDUVHU� FRPSRQHQW� �ILJXUH�����7KLV�
SDSHU�� LQ� FRQWUDVW�� GLVFXVVHV� DQ� DUFKLWHFWXUH� IRU�5')�;0/�SDUVLQJ�FRQVLVWLQJ�RI� D�GDWDIORZ�SLSHOLQH�ZLWK� WZR�
SHHU�FRSDUVHUV� RQH�IRU�;0/�DQG�RQH�IRU�5')��ILJXUH�����

7KLV�LV�WKH�DUFKLWHFWXUH�RI�WKH�DXWKRU¶V�5')�;0/�SDUVHU��$53�>�@��
7KH�ODQJXDJH�RI�5')�;0/�GRFXPHQWV�LV�GHILQHG�E\�PHDQV�RI�D�JUDPPDU�RYHU�;0/�,QIRUPDWLRQ�6HW�>��@�LWHPV��
;0/�>�@�LQ�WXUQ�LV�GHILQHG�E\�PHDQV�RI�D�JUDPPDU�RYHU�WH[W��0RVW�XVHV�RI�;0/�KDYH�D�VLPLODUO\�WZR�OD\HUHG�
VSHFLILFDWLRQ�RIWHQ�E\�PHDQV�RI�D�GRFXPHQW�W\SH�GHILQLWLRQ�RU�DQ�;0/�6FKHPD��>�@>��@�DQG�>��@���
7KH�5')�JUDPPDU�LV�VSHFLILHG�E\�0RGHO	6\QWD[�>��@�DQG�UHDUWLFXODWHG�LQ�>�@��
$ SDUVHU� DUFKLWHFWXUH� UHIOHFWLQJ� WKLV�� XVHV�D�JHQHUDO�SXUSRVH�;0/�SDUVHU� IRU� WKH� LQLWLDO�DQDO\VLV��ZKLFK� LV� WKHQ�
IROORZHG�E\�DQDO\VLV�XVLQJ�WKH�5')�;0/�JUDPPDU��
���� 3DUVHUV�DQG�FRURXWLQHV�
)URP�WKH�EHJLQQLQJ��&RQZD\�>��@�LQ��������SDUVHU�DUFKLWHFWXUHV�KDYH�EHHQ�FRQFHSWXDOL]HG�DV�GDWDIORZ�SLSHOLQHV�
EHWZHHQ�FRURXWLQHV�ZKLFK�DUH� DOO� ILUVW� FODVV�SURFHVVRUV�� H�J�� D� OH[HU�� D�SDUVHU��D�FRGH�JHQHUDWRU��DV� LQ� ILJXUH����
&RQZD\�GHILQHV�D�FRURXWLQH�DV�³DQ�DXWRQRPRXV�SURJUDP�ZKLFK�FRPPXQLFDWHV�ZLWK�DGMDFHQW�PRGXOHV�DV�LI�WKH\�
ZHUH�LQSXW�RU�RXWSXW�VXEURXWLQHV´�DOWHUQDWLYHO\�³FRURXWLQHV�DUH�VXEURXWLQHV�DOO�DW�WKH�VDPH�OHYHO��HDFK�DFWLQJ�DV�LI�
LW�ZHUH� WKH�PDVWHU�SURJUDP´��7\SLFDOO\�� GXULQJ�GHVLJQ�� WKH�SDUVHU�EHFRPHV� WKH�GRPLQDQW� URXWLQH�DQG� WKH�RWKHU�
FRURXWLQHV� DUH� GRZQJUDGHG� WKURXJK� DQ� LQYHUVLRQ� WUDQVIRUPDWLRQ� WR� EH� VXEURXWLQHV� RI� WKH� SDUVHU�� 7KLV� LV�
H[HPSOLILHG�E\�OH[�DQG�\DFF��>��@�DQG�>��@���&RQFHSWXDOO\�ERWK�V\VWHPV�FDQ�EH�XVHG�WR�ZULWH�ILOWHUV�WKDW�WDNH�DQ�
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)LJXUH����7UDGLWLRQDO�SDUVLQJ�

/H[HU� 3DUVHU� *HQHUDWRU
/H[HPHV� �

)LJXUH����7KH�WRS�OHYHO�GDWDIORZ�IRU�5')�;0/�SDUVLQJ�

;0/�/H[HU� ;0/�3DUVHU� 5')�/H[HU� 5')�3DUVHU�/H[HPHV� 6$;�HYHQWV� 7RNHQV�
*UDSK�%XLOGHU�7ULSOHV�
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LQSXW� VWUHDP� DQG� SURGXFH� DQ� RXWSXW� VWUHDP��+RZHYHU�� D� EDVLF� GHVLJQ�GHFLVLRQ� LV� WKDW�E\�GHIDXOW� D� \DFF�SDUVHU�
IRUPV�WKH�PDLQ�ORRS�DQG�WKH�\\OH[�IXQFWLRQ�FRUUHVSRQGLQJ�WR�WKH�OH[�VSHFLILFDWLRQ�LV�D�VXEURXWLQH���
,W�LV�SRVVLEOH�WR�KDYH�RWKHU�UHDOL]DWLRQV�RI�&RQZD\¶V�EDVLF�FRURXWLQH�DUFKLWHFWXUH��H�J��E\�LQYHUWLQJ�WKH�SDUVHU��DQG�
PDNLQJ�LW�D�VXEURXWLQH�WR�WKH�OH[HU��EXW�VXFK�DSSURDFKHV�DUH�QRW�GRFXPHQWHG��
0DQ\�;0/�SDUVHUV� IROORZ� WKH� KLJK� OHYHO� GHVLJQ� RI� D� \DFF� SDUVHU��ZLWK� WKH� SDUVHU� EHLQJ� LQYRNHG� DV� WKH�PDLQ�
SURJUDP��ZKLFK�LQ�WXUQ�LQYRNHV�ERWK�WKH�OH[HU�DQG�VXEVHTXHQW�VWDJHV�DV�VXEURXWLQHV��,Q�SDUWLFXODU��WKH�6$;�HYHQW�
LQWHUIDFH� >��@� IROORZV� WKLV� SDWWHUQ�� ZLWK� WKH� SRVW�;0/� SDUVLQJ� SKDVHV� EHLQJ� VXERUGLQDWH� WR� WKH� SDUVHU� ZKHQ�
FRQVLGHULQJ�WKH�IORZ�RI�FRQWURO��
&RQZD\¶V�GDWDIORZ�ZKHQ�DSSOLHG� WR�5')�;0/� LV�QDWXUDOO\�H[WHQGHG� WR�KDYH� WZR�SDUVHUV��RQH� IRU�SDUVLQJ� WKH�
WRNHQL]HG�LQSXW�WH[W�XVLQJ�WKH�;0/�JUDPPDU��DQG�RQH�IRU�SDUVLQJ�WKH�;0/�,QIRVHW�LWHPV�VR�IRXQG�XVLQJ�WKH�5')�
JUDPPDU��7KH�IXOO�SLSHOLQH�KDV�ILYH�FRURXWLQHV�DV�LQ�ILJXUH����7KLV�DUFKLWHFWXUH�LV�UHDOL]HG�LQ�$53��:H�IRFXV�RQ�
WKH�LQLWLDO�$53�LPSOHPHQWDWLRQ��ZKLFK�LPSOHPHQWV�DV\QFKURQRXV�FRURXWLQHV�XVLQJ�-DYD�WKUHDGV��:H�DOVR�GLVFXVV�
DQ�DOWHUQDWLYH�VLQJOH�WKUHDGHG�LPSOHPHQWDWLRQ��,Q�WKLV�YHUVLRQ��RQH�RI�WKH�SDUVHUV�LV�LQYHUWHG�VR�WKDW�LW�FDQ�IXQFWLRQ�
DV�D�VXEURXWLQH�WR�WKH�RWKHU��

��� 5')�;0/�3DUVHUV�
:H� EULHIO\� VXUYH\� WKH� IROORZLQJ� WKUHH� 5')�;0/� SDUVHUV�� DOO� ZULWWHQ� LQ� -DYD�� 6L53$&� >��@�� 953� >��@>��@��
5'))LOWHU�>��@��%RWK�6L53$&�DQG�5'))LOWHU�DUH�EXLOW�RQ�WRS�RI�6$;�;0/�SDUVHUV��$V�VXFK�WKH�PDLQ�PHWKRG�RI�
WKH� SURJUDP� LQYRNHV� WKH� 6$;� SDUVHU�� $V� YDULRXV� ;0/� V\QWDFWLF� FRQVWUXFWV� DUH� UHFRJQL]HG� WKH� 6$;� SDUVHU�
LQYRNHV�WKH�FDOOEDFN�PHWKRGV�NQRZQ�DV�6$;�HYHQWV��7KHVH�PHWKRGV�DUH�WKH�OLQN�LQWR�WKH�5')�SDUVHU��
,Q�5'))LOWHU�WKH�SDUVLQJ�RI�5')�ORRVHO\�IROORZV�DQ�$XJPHQWHG�7UDQVLWLRQ�1HWZRUN�GHVLJQ��>�@�DQG�>��@���7KH�
5')�SDUVHU�VZLWFKHV�EHWZHHQ�YDULRXV�VWDWHV�DQG�KDV�D�VLQJOH�SXVKGRZQ�VWDFN�DQG�DUELWUDU\�FRGH�DXJPHQWLQJ�WKH�
ILQLWH�VWDWH�PDFKLQH��7KH�DSSDUHQW�VLPSOLFLW\�RI�VXFK�DQ�DSSURDFK�EHOLHV�WKH�FRPSOH[LW\�RI�WKH�FRGH��ZKLFK�VXIIHUV�
IURP�ERWK�WRR�PDQ\�VWDWHV�IRU�HDV\�PDLQWHQDQFH�DQG�GHEXJJLQJ��\HWWRR�IHZ�IRU�HIIHFWLYH�GLVFULPLQDWLRQ�EHWZHHQ�
WKH�YDULRXV�FDVHV��
6L53$&�ZDV�GHVLJQHG�DV�D�PXFK�PRUH�GLUHFW�LPSOHPHQWDWLRQ�RI�0RGHO�	�6\QWD[�>��@��ZLWK�FRGH�FRUUHVSRQGLQJ�
WR�WKH�YDULRXV�SDUDJUDSKV�RI�WKH�VSHFLILFDWLRQ��2QFH�DJDLQ�WKH�UHTXLUHPHQW�WKDW�WKH�5')�SDUVHU�EH�VXERUGLQDWH�WR�
WKH�;0/�SDUVHU�SUHYHQWHG� WKH�XVH�RI�ZHOO�XQGHUVWRRG�GHVLJQ�VXFK�DV�WRS�GRZQ�UHFXUVLYH�GHVFHQW��7KLV�WRR�KDV�
SURYHG�WR�EH�GLIILFXOW�WR�PDLQWDLQ��
953�LV�EHWWHU�VWUXFWXUHG�DV�DQ�5')�SDUVHU�WKDQ�HLWKHU�RI�WKH�RWKHU�WZR��,W�XVHV�DQ�H[SOLFLW�5')�;0/�JUDPPDU�
ZKLFK� LV� FRPSLOHG�ZLWK�&83� >��@� LQWR� -DYD� FRGH��7KLV� JUDPPDU� DWWDFNV�ERWK� WKH�5')�DQG�;0/�SDUWV�RI� WKH�
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VSHFLILFDWLRQ�DW� WKH�VDPH�OHYHO�DQG� LQ�RQH�SDVV��&83�� OLNH�\DFF��JHQHUDWHV�/$/5����SDUVHUV� WKURXJK� WKH�XVH�RI�
VKLIW�	� UHGXFH� WDEOHV� �VHH� >�@� IRU�GHILQLWLRQ�RI�/$/5������953�GRHV�QRW�XVH�DQ�RII�WKH�VKHOI�;0/�SDUVHU��EXW�
LQVWHDG�FRQWDLQV�LWV�RZQ�;0/�SDUVLQJ��7KLV�UHTXLUHV�D�GXSOLFDWLRQ�RI�HIIRUW��DQG�VXIIHUV�IURP�VRPH�XQQHFHVVDU\�
GHIHFWV� LQ� LWV�;0/�SURFHVVLQJ�� H�J��ZLWK� UHVSHFW� WR� FKDUDFWHU� UHIHUHQFHV�� LQ�ZKLFK� LW� RQO\�VXSSRUWV� WKH�EXLOW�LQ�
UHIHUHQFHV� RI� ;0/�� 7KH� /$/5���� SDUVHU� LV� DOVR� VRPHZKDW� DZNZDUG�� ,W� ODFNV� WKH� DELOLW\� WR� HDVLO\� SDVV�
LQIRUPDWLRQ�EHWZHHQ�WKH�YDULRXV�SURGXFWLRQV��UHFXUVLYH�GHVFHQW�SDUVHUV�DV�JHQHUDWHG�ZLWK�//�N��V\VWHPV�VXFK�DV�
-DYD&&�>��@�DQG�$17/5�>��@�DUH�XVXDOO\�HDVLHU�WR�XQGHUVWDQG��&RPSDUHG�WR�6L53$&�DQG�5'))LOWHU��953�LV�D�
PRGHO�RI�FODULW\��

��� $�'DWDIORZ�$UFKLWHFWXUH�
,Q�FRQWUDVW�ZLWK�WKH�RWKHU�5')�SDUVHUV�ZH�DUH�VWDUWLQJ�IURP�WKH�H[SOLFLW�SLSHOLQH�DUFKLWHFWXUH�VKRZQ�LQ�ILJXUH����LQ�
ZKLFK�WKHUH�DUH�WZR�FRSDUVHUV��RQH�IRU�;0/�SDUVLQJ��WKH�RWKHU�IRU�5')�SDUVLQJ��
$W�WKH�KLJKHVW�OHYHO�RI�DEVWUDFWLRQ�WKHUH�DUH�ILYH�SURFHVVHV��$Q�;0/�OH[HU�VHJPHQWV�WKH�LQSXW�WH[W�LQWR�OH[HPHV��
WKHVH� DUH� SDUVHG� DFFRUGLQJ� WR� WKH�;0/� JUDPPDU� DQG� D� VHTXHQFH� RI� 6$;� HYHQWV� LV� JHQHUDWHG�� DQ� 5')� OH[HU�
UHFRJQL]HV�WKRVH�6$;�HYHQWV�WKDW�DUH�PHDQLQJIXO�WR�WKH�5')�JUDPPDU�DQG�JHQHUDWHV�D�WRNHQ�VHTXHQFH��WKHVH�DUH�
SDUVHG�DFFRUGLQJ�WR�WKH�5')�JUDPPDU��DQG�D�VHTXHQFH�RI�WULSOHV�LV�JHQHUDWHG��WKHVH�DUH�SDVVHG�WR�D�JUDSK�EXLOGHU���
,Q�FRPPRQ�ZLWK�RWKHU�5')�;0/�SDUVHUV�ZH�LQYHUW�ERWK�WKH�;0/�OH[HU�DQG�WKH�JUDSK�JHQHUDWRU��+RZHYHU�ZH�
OHDYH�ERWK�SDUVHUV�DV�ILUVW�FODVV�FRURXWLQHV��7KH�5')�OH[HU�LV�DOVR�LQYHUWHG��ZLWKLQ�$53�LW�LV�SODFHG�DV�DQ�RXWSXW�
VXEURXWLQH�RI�WKH�;0/�SDUVHU��7KLV�FKRLFH�SHUPLWV�HDV\�LQWHJUDWLRQ�ZLWK�6$;�HYHQWV��7KLV�LV�VKRZQ�LQ�ILJXUH����
LQ�ZKLFK�WKH�DUURZV�VKRZ�GDWDIORZ��DQG�FRQWDLQPHQW�VKRZV�VXEURXWLQH�UHODWLRQVKLSV��
�

:H�ZLOO�UHIHU�WR�WKH�;0/�DQG�5')�SDUVHUV�DV�FRSDUVHUV��+DYLQJ�GHWHUPLQHG�WKLV�WRS�OHYHO�DUFKLWHFWXUH�WKH�QH[W�
OHYHO� UHILQHPHQW� LQYROYHV� GHWHUPLQLQJ� TXLWH� ZKDW� WRNHQV� DUH� SDVVHG� DORQJ� WKH� GDWDIORZ� OLQN� EHWZHHQ� WKH� WZR�
FRSDUVHUV��DQG�KHQFH�WKH�QDWXUH�RI�WKH�5')�OH[HU��
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)LJXUH����&RURXWLQHV�DQG�VXEURXWLQHV�

;0/�3DUVHU� 5')�3DUVHU�

;0/�
/H[HU�
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/H[HU�
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&OXHV�FRPH�IURP�;0/�,QIRUPDWLRQ�6HW�>��@��WKH�;3DWK�>�@�GDWD�PRGHO�DQG�IURP�JUDPPDUV�IRU�5')�OLNH�>�@�DQG�
>�@�ZKLFK� DUH� H[SOLFLWO\� LQ� WHUPV� RI� LWHPV� IURP� VXFK� LQIRUPDWLRQ�PRGHOV�� ,Q� SDUWLFXODU� WKH�;3DWK� GDWD�PRGHO�
HOHPHQW��DWWULEXWH�DQG�WH[W�QRGHV�DUH�FRQVWUDLQHG�E\�DQ�5')�JUDPPDU��
7KH�DUFKLWHFWXUDO�FKRLFH�RI�D�SLSH�OLQNLQJ�WKH�FRSDUVHUV�UHTXLUHV�D�OLQHDUL]DWLRQ�RI�WKH�WUHH�OLNH�;0/�GDWD�PRGHO��
7KLV�KDV�WZR�DVSHFWV��
• $Q�HQG�HOHPHQW�WRNHQ�LV�UHTXLUHG�DW�WKH�HQG�RI�HDFK�HOHPHQW��UDWKHU�OLNH�6$;�HYHQWV��
• 6RPH�RUGHU�PD\�EH�LPSRVHG�RQ�WKH�XQRUGHUHG�DWWULEXWH�QRGHV��
7KHVH�VWHSV�DUH�SHUIRUPHG�E\�WKH�5')�OH[HU��ZKLFK�LQ�DGGLWLRQ��UHFRJQL]HV�NH\�TXDOLILHG�QDPHV�>�@��TQDPHV� RQ�
HOHPHQWV�DQG�DWWULEXWHV��VXFK�DV�UGI�'HVFULSWLRQ�DQG�UGI�DERXW�
��� 'HVLJQ�ZLWK�-DYD�DQG�-DYD&&�
.H\� GHVLJQ� GHFLVLRQV� FRQFHUQ� WKH� LPSOHPHQWDWLRQ� RI� FRURXWLQHV� DQG� WKH� JHQHUDO� DSSURDFK� WR� ERWK� SDUVHUV��
)XUWKHUPRUH� WKH� 5')� OH[HU� QHHGV� IXUWKHU� UHILQHPHQW� ZLWK� D� FRPSOHWH� GHILQLWLRQ� RI� WKH� GDWDIORZ� EHWZHHQ� WKH�
FRSDUVHUV��
$ IXUWKHU�GHVLJQ�GHFLVLRQ��RPLWWHG� IURP� WKLV�SDSHU�� LV� WKH� WULSOH�SURGXFWLRQ� LQWHUIDFH�E\�ZKLFK� WKH�5')�SDUVHU�
FRPPXQLFDWHV�ZLWK�WKH�UHVW�RI�WKH�5')�V\VWHP��6HH�0HOQLN¶V�³6WDQIRUG�$3,´�>��@�IRU�DQ�H[DPSOH�DSSURDFK��
���� &RURXWLQHV�ZLWKLQ�-DYD�
7KH�-DYD�9LUWXDO�0DFKLQH�LV�D�PXOWLWKUHDGHG�HQYLURQPHQW�ZLWKRXW�VXSSRUW�IRU�FRURXWLQHV��$V�VXFK��D�QDWXUDO��LI�
H[SHQVLYH�� DSSURDFK� WR� FRURXWLQHV� LV� WR�PRGHO� HDFK� FRURXWLQH� DV� D� -DYD�7KUHDG��7KH� VHTXHQFH�RI� H[HFXWLRQ� LV�
GHWHUPLQHG�LPSOLFLWO\�E\�WKH�GDWDIORZ��7KH�FRURXWLQHV�DUH�OLQNHG�XVLQJ�D�SLSH��H�J��/HD¶V�ERXQGHG�EXIIHU�>��@��
7KH�FKRLFH�RI�SLSH�OHQJWK�KDV�D�GUDPDWLF�LPSDFW�RQ�SHUIRUPDQFH��7KH�DXWKRU¶V�H[SHULPHQWV�IRU�$53�VXJJHVWHG�D�
VXUSULVLQJO\�ORQJ�RSWLPDO�OHQJWK�RI�DERXW�����REMHFWV�LQ�WKH�SLSH��
6RPH� SURJUDPPLQJ� ODQJXDJHV� KDYH� QDWLYH� FRURXWLQH� VXSSRUW� ZLWK� H[SOLFLW� VZLWFKLQJ�� 7KHVH� DUH� OLNHO\� WR� EH�
VLJQLILFDQWO\� PRUH� HIILFLHQW� WKDQ� XVLQJ� KHDYLHU� ZHLJKW� FRQFXUUHQW� SURJUDPPLQJ� FRQVWUXFWV� OLNH� WKUHDGV� DQG�
PRQLWRUV��
:LWKLQ�-DYD��DQG�ZLWKLQ�VLQJO\�WKUHDGHG�HQYLURQPHQWV��DQ�DOWHUQDWLYH�DSSURDFK��H[SORUHG�EHORZ��LV�WR�LQYHUW�RQH�
RI WKH�FRSDUVHUV�WR�PDNH�LW�D�VXEURXWLQH�RI�WKH�RWKHU�RQH���
���� 7KH�;0/�3DUVHU��
7KH�DUFKLWHFWXUH�LV�LQ�SDUW�PRWLYDWHG�E\�WKH�DYDLODELOLW\�RI�RII�WKH�VKHOI�;0/�SDUVHUV��7KH�FRUUHVSRQGLQJ�GHVLJQ�
GHFLVLRQ�LV�WR�LGHQWLI\�D�FDWHJRU\�RI�;0/�SDUVHUV��$53�XVHV�D�6$;��FRPSOLDQW�;0/�SDUVHU���
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���� 7KH�5')�3DUVHU��
7KH�DUFKLWHFWXUH�GHVFULEHV�WKH�5')�SDUVHU�DV�D�FRURXWLQH�� L�H��³DFWLQJ�DV�LI� LW�ZHUH�WKH�PDVWHU�SURJUDP´��$W�WKH�
GHVLJQ�OHYHO�WKLV�HQFRXUDJHV�WKH�XVH�RI�D�VWDQGDUG�SDUVHU�GHVLJQ��H�J��D�WRS�GRZQ�UHFXUVLYH�GHVFHQW�SDUVHU�RU�DQ�
DXWRPDWLFDOO\�JHQHUDWHG�RQH��:LWKLQ�-DYD�WKH�FKRLFH�RI�-DYD&&�>��@�RU�$QW/5�>��@�DV�WKH�SDUVHU�JHQHUDWRU�DOORZV�
WKH�DXWRPDWLF�JHQHUDWLRQ�RI�D�WRS�GRZQ�UHFXUVLYH�GHVFHQW�SDUVHU��JHWWLQJ�PRVW�RI�WKH�EHQHILWV�IURP�ERWK�IHDWXUHV��
'XULQJ�WKH�GHYHORSPHQW�RI�$53�RQH�YHUVLRQ�ZDV�FRGHG�ZLWK�WKUHH�GLIIHUHQW�SDUVHU�JHQHUDWRUV��-DYD&&��&83�>��@�
DQG�%<$&&�-DYD�>��@���
&83�DQG�%<$&&�-DYD�DUH�YHU\�VLPLODU��SULQFLSDO�GLIIHUHQFHV�EHLQJ��
• &83�LV�WKH�EHWWHU�NQRZQ�-DYD�/$/5����V\VWHP�
• %<$&&�-DYD�LV�D�VWUDLJKW�SRUW�RI�WKH�YHU\�ZHOO�NQRZQ�\DFF�>��@�/$/5����V\VWHP��
• &83�XVHV�RQH�VWDFN�LQWHUQDOO\��ZKHUHDV�%<$&&�-DYD�XVHV�WZR��
• &83�LV�VOLJKWO\�IDVWHU��
• %<$&&�-DYD� XVHV� WKH� \DFF� �1� FRQYHQWLRQ� IRU� UHIHUULQJ� WR� WKH� YDOXHV� RI� SDUWLDO� WUHHV� LQ� DFWLRQ� FRGH�� &83�

DOORZV�QDPHV�WR�EH�XVHG��
:LWK�WKHVH�REVHUYDWLRQV�%<$&&�-DYD�ZDV�HOLPLQDWHG�IURP�FRQVLGHUDWLRQ��
-DYD&&�LV�EHWWHU�NQRZQ�WKDQ�&83��DQG�KDV�D�VLJQLILFDQWO\�GLIIHUHQW�GHVLJQ�EHLQJ�DQ�//����SDUVHU�ZLWK�WKH�DELOLW\�
IRU�DGGLWLRQDO�DUELWUDU\�ORRNDKHDG�ZKHUH�QHHGHG��7KH�JHQHUDWHG�FRGH�LV�WRS�GRZQ�UHFXUVLYH�GHVFHQW��VHH�>�@�IRU�
GHILQLWLRQ���ZLWK�D�-DYD�PHWKRG�FRUUHVSRQGLQJ�WR�HDFK�QRQ�WHUPLQDO�LQ�WKH�JUDPPDU��(YHU\�QRQ�WHUPLQDO�PD\�EH�
DQQRWDWHG�ZLWK�DQ�DUELWUDU\�QXPEHU�RI�DWWULEXWHV�WKDW�EHKDYH�MXVW�OLNH�DUJXPHQWV�WR�-DYD�PHWKRGV��7KLV�ODVW�IHDWXUH�
DOORZHG� WKH� DQQRWDWLRQ� RI� WKH� JUDPPDU� UXOHV� WR� SURYLGH� D� FOHDUHU� DFFRXQW� RI� WULSOH� JHQHUDWLRQ� WKDQ�ZLWK�&83�
ZKLFK�KDV�QR�HTXLYDOHQW�IHDWXUH���
7KH�PRVW� VWULNLQJ� H[DPSOH�RI� WKH�XVH�RI� WKLV� LV�ZLWK� WKH�SURSHUW\� HOHPHQW�SURGXFWLRQV��(DFK�SURSHUW\�HOHPHQW�
SURGXFWLRQ� GHVFULEHV� WKH� SUHGLFDWH� DQG� REMHFW� RI� D� WULSOH�� 7KH� VXEMHFW� RI� WKH� WULSOH� LV� GHVFULEHG� LQ� WKH� SDUHQW�
HOHPHQW��:LWK�D�-DYD&&�LPSOHPHQWDWLRQ�WKLV�VXEMHFW�UHVRXUFH�LV�SDVVHG�DV�DQ�DUJXPHQW�LQWR�WKH�SURSHUW\�HOHPHQW�
SURGXFWLRQ�� DQG� VR� WKH� FRUUHFW� WULSOH� LV� JHQHUDWHG� LQ� WKH� ORJLFDO�SODFH��ZLWKLQ� WKH�SURSHUW\� HOHPHQW�SURGXFWLRQ��
+DQG� FRGHG� UHFXUVLYH� GHVFHQW� FRGH� ZRXOG� DOVR� DOORZ� WKLV�� 2QH� SRVVLEOH� &83� LPSOHPHQWDWLRQ� LV� WR� SDVV� WKH�
VXEMHFW�UHVRXUFH�RQ�DQ�H[SOLFLW�VWDFN�WKDW�VLWV�RXWVLGH�WKH�JUDPPDU��$QRWKHU��DV�LQ�953�>��@��LV�IRU�HDFK�SURSHUW\�
HOHPHQW� WR� JHQHUDWH� D� >SUHGLFDWH�� REMHFW@� UHVRXUFH� SDLU�� $� VHW� RI� VXFK� SDLUV� LV� SDVVHG� EDFN� XS� WR� WKH� SDUHQW�
SURGXFWLRQ�ZKLFK�WKHQ�JHQHUDWHV�PDQ\�WULSOHV�XVLQJ�WKH�VXEMHFW�UHVRXUFH�DQG�HDFK�SDLU�IURP�WKH�VHW��



�

6SHDNLQJ� PRUH� IRUPDOO\�� WKH� VHPDQWLFV� RI� WKH� SURSHUW\� HOHPHQW� SURGXFWLRQ� LV� WKDW� HDFK� SURSHUW\� HOHPHQW�
SURGXFWLRQ�FRUUHVSRQGV�WR�D�IXQFWLRQ�PDSSLQJ�D�UHVRXUFH�WR�D�VHW�RI�WULSOHV��XVXDOO\�D�VLQJOHWRQ�VHW���:LWKLQ�&83�
LW�LV�QHFHVVDU\�WR�HLWKHU�KDYH�VRPH�H[SOLFLW�UHSUHVHQWDWLRQ�RI�WKLV�IXQFWLRQ��H�J��DV�D�VHW�RI�SDLUV��RU�WR�XVH�D�VWDFN�
WR� H[WHQG�&83¶V� DELOLWLHV��:LWKLQ� -DYD&&� LW� LV� SRVVLEOH� WR� FRGH� XS� WKLV� IXQFWLRQ� GLUHFWO\� LQ� -DYD�� SDVVLQJ� WKH�
DUJXPHQW�WR�WKH�IXQFWLRQ�LQ�DW�WKH�QDWXUDO�SRLQWV�ZLWKLQ�WKH�FRGH��
7KLV� IHDWXUH�RI� -DYD&&�GHWHUPLQHG� WKDW� LW�ZDV� FKRVHQ�DV� D�NH\�SDUW�RI� WKH�GHVLJQ�RI� WKH�5')�FRSDUVHU�ZLWKLQ�
$53���
)XUWKHU�DGYDQWDJHV�RI�-DYD&&�ZHUH�WKH�IROORZLQJ��
• ,W�DSSHDUHG�WR�JHQHUDWH�VOLJKWO\�IDVWHU�SDUVHUV�RQ�OLNH�IRU�OLNH�FRPSDULVRQV�
• ,W�KDV�VXSSRUW�IRU�WKH�(%1)�>��@�JUDPPDU�FRQVWUXFWV�IRU�UHSHDWHG�DQG�RSWLRQDO�HOHPHQWV��
���� 7KH�5')�/H[HU�
7KH�IXQFWLRQV�RI�WKH�5')�OH[HU�DUH��
• 7R�FRQYHUW�6$;�HYHQWV�LQWR�WRNHQV�ZKLFK�DUH�IHG�LQWR�WKH�SLSH�IURP�WKH�;0/�SDUVHU�WR�WKH�5')�SDUVHU��
• 7R�UHFRJQL]H�NH\�;0/�HOHPHQW�WDJ�TQDPHV�>�@��DWWULEXWH�TQDPHV��DQG�DWWULEXWH�YDOXHV��
• 7R�DSSURSULDWHO\�RUGHU�WKH�DWWULEXWHV�RI�HDFK�HOHPHQW�DFFRUGLQJ�WR�D�JLYHQ�SDUWLDO�RUGHU��
������ 6$;�(YHQWV�
7KH�6$;�HYHQWV�WKDW�DUH�SHUWLQHQW�WR�5')�SDUVLQJ�DUH��
• VWDUW(OHPHQW�

*HQHUDWLQJ�WKH�IROORZLQJ�WRNHQV�LQ�WKH�SLSH�
R $ VWDUW�HOHPHQW�WDJ�WRNHQ�

$QG�IRU�HDFK�DWWULEXWH��
R $Q�DWWULEXWH�QDPH�WRNHQ�
R $QG�DQ�DWWULEXWH�YDOXH�WRNHQ�

• HQG(OHPHQW��
*HQHUDWLQJ�D�VLQJOH�IL[HG�HQG�HOHPHQW�WRNHQ�LQ�WKH�SLSH��

• FKDUDFWHUV�
*HQHUDWLQJ�D�VLQJOH�WRNHQ�LQ�WKH�SLSH��

,W�PD\�EH�QRWHG�WKDW�WKHVH�WRNHQV�DUH�UDWKHU�FORVHU�WR�WKH�;0/�,QIRUPDWLRQ�6HW�>��@�WKDQ�WKH�LQLWLDO�6$;�HYHQWV��



�

������ .H\�QRGHV�
(OHPHQW� WDJV� IURP� WKH�UGI� QDPHVSDFH� WKDW� DUH� VSHFLILFDOO\� UHFRJQL]HG�DUH��UGI�5')� UGI�'HVFULSWLRQ�
UGI�OL�DQG�UGI�B���UGI�B���«�
$WWULEXWH� TQDPHV� IURP� WKH� UGI� QDPHVSDFH� WKDW� DUH� VSHFLILFDOO\� UHFRJQL]HG� DUH�� UGI�,'�� UGI�DERXW��
UGI�DERXW(DFK�� UGI�EDJ,'�� UGI�UHVRXUFH�� UGI�SDUVH7\SH�� UGI�W\SH�� UGI�B���
UGI�B���«��
7KH�WZR�OHJDO�YDOXHV�RI�UGI�SDUVH7\SH� ³/LWHUDO´�DQG�³5HVRXUFH´�DUH�DOVR�VSHFLILFDOO\�UHFRJQL]HG��
0RUHRYHU�UGI� DWWULEXWHV� DUH�RUGHUHG� LQ� WKDW�RUGHUHG��DIWHU�DOO�DWWULEXWHV� IURPQ� WKH�[PO�QDPHVSDFH�DQG�EHIRUH�
RWKHU�DWWULEXWHV��
:H�QRWH�WKDW�WKLV�FKRLFH�RI�RUGHU�PHDQV�WKDW�WKH�SURSHUW\�DWWULEXWHV�DOO�FRPH�DIWHU�DQ\�DWWULEXWH�WKDW�PRGLILHV�WKH�
SURFHVVLQJ�RI�WKDW�SURSHUW\�DWWULEXWH��
��� (UURU�+DQGOLQJ�
(UURU�KDQGOLQJ�LV�RIWHQ�SUREOHPDWLF�LQ�SDUVHUV��7KLV�SDUWLFXODU�DUFKLWHFWXUH�SUHVHQWV�DGGLWLRQDO�GLIILFXOWLHV��
• (UURUV� RFFXU� LQ� ERWK� FRURXWLQHV�� EXW� HUURU� KDQGOLQJ� QHHGV� WR� EH� FRRUGLQDWHG� DFURVV� ERWK�� ,Q� SDUWLFXODU�� WKH�

LQYRNLQJ�SURFHVV�FDQ�KDQGOH�DW�PRVW�RQH�FDWDVWURSKLF�IDLOXUH��
• 7KH�5')�/H[HU�GHWHFWV�FHUWDLQ�W\SHV�RI�HUURUV��OLNH�XQTXDOLILHG�DWWULEXWHV���EXW�WKHVH�DUH�QRW�HUURUV�LQ�FHUWDLQ�

JUDPPDWLFDO�FRQWH[WV��+HQFH�WKH�5')�OH[HU�PXVW�FRRUGLQDWH�ZLWK�WKH�5')�SDUVHU�RYHU�HUURU�KDQGOLQJ��ZKLFK�
LV� LQ� D� GLIIHUHQW� FRURXWLQH�� DQG� LQ� WKH� -DYD� LPSOHPHQWDWLRQ� LQ� DQ� DV\QFKURQRXV� WKUHDG��� ,Q� $53�� WKLV�
FRRUGLQDWLRQ� LV�DFKLHYHG�E\� WKH�XVH�RI�DQ�HUURU�WRNHQ�LQVHUWHG�LQWR�WKH�WRNHQ�VWUHDP�IORZLQJ�IURP�WKH�5')�
/H[HU� WR� WKH� 5')� SDUVHU�� 7KH� SDUVHU� LV� WKHQ� IUHH� WR� GLVFDUG� WKH� HUURU� RU� WR� SURFHVV� LW� GHSHQGLQJ� RQ�
JUDPPDWLFDO�FRQWH[W��

,Q�DGGLWLRQ�WKHUH�LV�WKH�VWDQGDUG�SUREOHP�RI�PDNLQJ�V\QWD[�HUURU�PHVVDJHV�LQWHOOLJLEOH��7KH�$53�DSSURDFK�LV�WR�
KDYH�D�ORRN�XS�WDEOH�IRU�WKH�IROORZ�VHWV�RI�WKH�PRVW�FRPPRQ�V\QWD[�HUURUV��)ROORZ�VHWV�DUH�GHILQHG�LQ�>�@���7KH�
ORRN�XS�WDEOHV�JLYH�D�OHVV�FU\SWLF�PHVVDJH�WKDQ�-DYD&&¶V�GHIDXOW�PHVVDJH��
��� 7KH�&RVW�RI�&RURXWLQHV�LQ�-DYD�
'XULQJ� WKH� GHYHORSPHQW�� DW� WKH� SRLQW� ZKHUH� D� FKRLFH� ZDV� EHLQJ� PDGH� EHWZHHQ� -DYD&&� DQG� &83�� DQRWKHU�
SRVVLELOLW\�ZDV�FRQVLGHUHG��7KLV�ZDV�WR�XVH�&83�DQG�LQYHUW�WKH�5')�SDUVHU�WR�KDYH�D�VLQJOH�WKUHDGHG�GHVLJQ�ZLWK�
FRQWURO�UHODWLRQVKLSV�DV�LQ�ILJXUH����DJDLQ�XVLQJ�FRQWDLQPHQW�WR�VKRZ�VXEURXWLQHV��DQG�DUURZV�WR�VKRZ�GDWDIORZ��
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7KLV� UHDGV�� ³7KH�;0/�SDUVHU� LQYRNHV� WKH�;0/� OH[HU� UHSHDWHGO\�ZKLFK� UHWXUQV� D� OH[HPH�RQ� HDFK� LQYRFDWLRQ��
6$;�HYHQWV�DUH�KDQGOHG�E\�WKH�5')�OH[HU�ZKLFK�LQYRNHV�WKH�5')�SDUVHU�ZLWK�HDFK�WRNHQ�SURGXFHG��WKLV��LQ�WXUQ��
LQYRNHV�WKH�JUDSK�EXLOGHU�ZLWK�HDFK�WULSOH�SURGXFHG�´�
7KH�&83�SDUVHU�LV�DQ�/$/5����WDEOH�GULYHQ�SDUVHU�ZKLFK�FDQ�EH�LQYHUWHG�VWUDLJKWIRUZDUGO\�ZLWKLQ�WKH�REMHFW�WKDW�
HQFDSVXODWHV� LW�� 7KH� LQYHUWHG� SDUVHU� FDQ� EH� UHSHDWHGO\� LQYRNHG�ZLWK� WKH� QH[W� OH[LFDO� WRNHQ�� DV� RSSRVHG� WR� WKH�
VWDQGDUG� SDUVHU� ZKLFK� UHSHDWHGO\� JHWV� WKH� QH[W� OH[LFDO� WRNHQ� IURP� WKH� 5')� OH[HU�� 7KLV� UHYHUVHV� WKH� FRQWURO�
UHODWLRQVKLS�EHWZHHQ�WKH�5')�OH[HU�DQG�WKH�5')�SDUVHU��7KLV�SURFHVV�RI�LQYHUVLRQ�LV�QRW�DYDLODEOH�WR�D�-DYD&&�
SDUVHU��RU�DQ\�UHFXUVLYH�GHVFHQW�SDUVHU��EHFDXVH�RI�WKH�PRUH�H[WHQVLYH�XVH�RI�WKH�FDOO�VWDFN�E\�D�-DYD&&�SDUVHU��
'RLQJ� WKLV� LQYHUVLRQ� DOORZHG� D� OLNH�IRU�OLNH� FRPSDULVRQ� EHWZHHQ� WKH� &83� YHUVLRQ� ZLWK� FRURXWLQHV� DQG� WKH�
LQYHUWHG�YHUVLRQ�ZLWK�D�VXEURXWLQH��:H�QRWH� WKDW� WKH�FUXFLDO�GLIIHUHQFH�IURP�WKH�SHUVSHFWLYH�RI�WKH�-DYD�YLUWXDO�
PDFKLQH��LV�WKDW�WKH�FRURXWLQH�YHUVLRQ�LV�PXOWLWKUHDGHG��ZKHUHDV�WKH�VXEURXWLQH�YHUVLRQ�LV�VLQJO\�WKUHDGHG��
7KLV�VLQJOH�FKDQJH�VDYHG�DSSUR[LPDWHO\�D�TXDUWHU�RI�WKH�H[HFXWLRQ�WLPH��)RU�WKH�FXUUHQW�YHUVLRQ�RI�$53��ZKLFK�LV�
VORZHU�EHFDXVH�LW�VSHQGV�PRUH�WLPH�RQ�HUURU�FKHFNLQJ��DQ�HVWLPDWHG�FRPSDUDEOH�ILJXUH�LV�����RI�H[HFXWLRQ�WLPH��
7KLV�LV�DOO�VSHQW�RQ�WKUHDGLQJ�RYHUKHDG��7KLV�LV�QRW�WKH�VRUW�RI�LQHIILFLHQF\�WKDW�WKH�DGYRFDWHV�RI�FRURXWLQHV�RYHU�
WKH�\HDUV�KDYH�KDG� LQ�PLQG�� DQG� UHIOHFWV� WKH� LQDGHTXDFLHV�RI� WKUHDGV�DV� WKH�GRPLQDQW�FRQFXUUHQW�SURJUDPPLQJ�
SDUDGLJP��
���� 6LQJOH�7KUHDGHG�,PSOHPHQWDWLRQV�DQG�&RPSLOHU�&RPSLOHUV�
:H�KDYH� VHHQ� WKDW� D� VLQJO\� WKUHDGHG� LPSOHPHQWDWLRQ� UHTXLUHV� WKH� LQYHUVLRQ�RI�RQH�RI� WKH�FRSDUVHUV��*LYHQ� WKH�
GHVLUH�WR�XVH�DQ�RII�WKH�VKHOI�;0/�SDUVHU��ZH�PXVW�LQYHUW�WKH�5')�SDUVHU��

)LJXUH����,QYHUWLQJ�WKH�5')�3DUVHU�

;0/�3DUVHU�

5')��/H[HU�
;0/�/H[HU� 5')�3DUVHU�

*UDSK�
%XLOGHU�
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7RS�GRZQ� UHFXUVLYH� GHVFHQW� SDUVHUV� FDQQRW� EH� LQYHUWHG� ZLWKRXW� HQFDSVXODWLQJ� WKH� FDOO�VWDFN� LQ� WKH� LQYHUVLRQ��
+HQFH�WKH�5')�SDUVHU�PXVW�EH�LPSOHPHQWHG�XVLQJ�D�VWDWH�PDFKLQH�RI�VRPH�VRUW���
,W� LV� ZHOO� NQRZQ� WKDW� KDQG�FRGLQJ� VWDWH� PDFKLQHV� LV� HUURU� SURQH� �5'))LOWHU� >��@�� ZKLFK� IROORZV� H[DFWO\� WKLV�
GHVLJQ�� LV� DQ� H[DPSOH��� 6RPH� VWDWH� PDFKLQH� FRPSLOHU� LV� KLJKO\� GHVLUDEOH�� $� JRRG� H[DPSOH� RI� DGYDQFHG� VWDWH�
PDFKLQH� FRPSLODWLRQ� LV� /$/5���� FRPSLOHU� FRPSLOHUV�� ZKLFK�� ZLWK� WKH� &83� H[DPSOH�� FDQ� EH� VHHQ� WR� EH�
DSSURSULDWH� IRU� WKH� MRE�� ,GHDOO\��ZH�ZRXOG�XVH� D� FRPSLOHU� FRPSLOHU� WKDW� DOVR�SURFHVVHG�DUJXPHQWV� WR�JUDPPDU�
V\PEROV�DV�LI�WKH\�ZHUH�SURFHGXUDO�DUJXPHQWV��DV�-DYD&&�>��@�DQG�$QW/5�>��@�GR���
,QYHUVLRQ�LV�DOVR�PXFK�KDUGHU�LI�PRUH�WKDQ�RQH�WRNHQ�ORRNDKHDG�LV�SHUPLWWHG��:LWK�VXFK�JUDPPDUV�D�EDFNWUDFNLQJ�
WUDLO� PXVW� EH� PDLQWDLQHG� LQ� WKH� LQYHUVLRQ� REMHFW�� 7KLV� GHVLUH� IRU� WDEOH� GULYHQ� SDUVLQJ� ZLWK� RQO\� RQH� WRNHQ�
ORRNDKHDG�VWURQJO\�VXJJHVWV�/$/5����DV�RSSRVHG�WR�WKH�PRUH�IDVKLRQDEOH�//�N��JUDPPDUV��>��@��
��� $SSOLFDELOLW\�WR�RWKHU�;0/�JUDPPDUV�
7KLV�GDWDIORZ�DUFKLWHFWXUH�VKRXOG�EH�FRQVLGHUHG�DORQJVLGH�WKH�VWUHDPLQJ�6$;�>��@�;0/�SURFHVVLQJ�PRGHO��
;0/� LV� H[WHQVLEOH�� DQG� QHHGV� H[WHQVLRQ� E\� D� VHFRQG� OHYHO� JUDPPDU�� '7'� RU� VFKHPD� WR� PDNH� PHDQLQJIXO�
GRFXPHQWV��)RU�DQ�DUELWUDU\�VHFRQG�OHYHO�JUDPPDU�ZH�FDQ�UHODEHO�ILJXUH���WR�JHW�ILJXUH����

,Q� D� 6$;�EDVHG� DSSURDFK�� LQ� ZKLFK� DUFKLWHFWXUDO� FRQVLGHUDWLRQV� KDYH� QRW� EHHQ� FOHDUO\� DUWLFXODWHG�� LW� LV� RIWHQ�
GLIILFXOW� WR� GLVWLQJXLVK� WKRVH� SDUWV� RI� WKH� FRGH� WKDW� KDYH� DUHDV� RI� UHVSRQVLELOLW\� FRUUHVSRQGLQJ� WR� WKH� GLVWLQFW�
IXQFWLRQV�RI�WKH�6HFRQG�/H[HU��6HFRQG�3DUVHU�DQG�DSSOLFDWLRQ�FRGH��RI�ILJXUH����)RU�PDQ\�;0/�GLDOHFWV�WKH�6$;�
HYHQW�KDQGOLQJ�FRGH�HQGV�XS�DV�D�VRPHZKDW�PXGGOHG�PL[�RI��

• ORRNLQJ�IRU�VSHFLDO�HOHPHQWV�DQG�DWWULEXWHV���
• VWDWH�PDFKLQH��RIWHQ�PLVFRGHG�DV�D�QXPEHU�RI�VWDWHIXO�YDULDEOHV�WKDW�LQWHUDFW�LQ�DQ�XQFOHDU�IDVKLRQ��
• DSSOLFDWLRQ�VSHFLILF�FRGH�DQG�HVFDSHV�

,Q�IDFW��QRW�GLVVLPLODU�WR�5'))LOWHU�>��@��
8VLQJ� WKLV�DUFKLWHFWXUH� WR�FOHDQ�XS�VXFK�D� V\VWHP� LQYROYHV�D�FOHDU�VHSDUDWLRQ�EHWZHHQ� WKHVH� WKUHH�FRPSRQHQWV��
SUHIHUDEOH�ZLWK�WKH�VWDWH�PDFKLQH�EHLQJ�FOHDUO\�DUWLFXODWHG�DORQJVLGH�WKH�KLJKHU�OHYHO�JUDPPDU��H�J��E\�PHDQV�RI�D�
FRPSLOHU�FRPSLOHU���

�

)LJXUH����7ZR�OHYHO�;0/�SDUVLQJ�

;0/�/H[HU� ;0/�3DUVHU� �QG /H[HU �QG 3DUVHU
/H[HPHV� 6$;�HYHQWV� 7RNHQV�

$SSOLFDWLRQ�
6SHFLILF�
&RGH�

HYHQWV�
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)XUWKHU�ZRUN�PD\� VKRZ�KRZ� WR� FRPSLOH� DQQRWDWHG�'7'V��;0/�6FKHPD� �>�@�� >��@�	� >��@��RU�5HOD[�1*� >��@�
JUDPPDUV� LQWR� WKLV� DUFKLWHFWXUH� DQG� DOORZ� VFKHPD� VSHFLILF� HYHQWV� RU� GRFXPHQW� PRGHOV� WR� EH� WKH� DSSOLFDWLRQ�
SURJUDPPHU¶V�YLHZ�RI�WKH�;0/�GRFXPHQW��
��� &RQFOXVLRQ�
7KH� FOHDU� DUFKLWHFWXUDO� SLFWXUH� �ILJXUH� ��� KDV� DOORZHG� WKH� GHYHORSPHQW� RI� WKH� FOHDQHVW� LPSOHPHQWDWLRQ� RI� WKH�
5')�;0/�JUDPPDU���,PSOHPHQWDWLRQV�RI�RWKHU�;0/�GLDOHFWV�FRXOG�EHQHILW�IURP�DQ�HTXDOO\�FOHDU�DUWLFXODWLRQ�RI�
WKHLU�DUFKLWHFWXUH�DV�D�GDWDIORZ�SLSHOLQH�OLQNLQJ�WZR�GLVWLQFW�FRSDUVHUV��DQG�WKHLU�DQFLOODU\�FRPSRQHQWV��
��� 5HIHUHQFHV�
>�@� $OIUHG�9��$KR��5DYL�6HWKL��DQG�-HIIUH\�'��8OOPDQ�&RPSLOHUV��3ULQFLSOHV��7HFKQLTXHV�DQG�7RROV��DOVR�NQRZQ�

DV�7KH�5HG�'UDJRQ�%RRN� $GGLVRQ�:HVOH\�������
>�@� 0�� %DWHV�� ³7KH� WKHRU\� DQG� SUDFWLFH� RI� DXJPHQWHG� WUDQVLWLRQ� QHWZRUN� JUDPPDUV´�� ,Q� 1DWXUDO� /DQJXDJH�

&RPPXQLFDWLRQ�ZLWK�&RPSXWHUV� /��%ROF��(G���6SULQJHU�9HUODJ��������SS�����������
>�@� 'DYH�%HFNHWW��HG���5HIDFWRULQJ�5')�;0/�6\QWD[�:�&�:RUNLQJ�'UDIW������

KWWS���ZZZ�Z��RUJ�75������:'�UGI�V\QWD[�JUDPPDU������������
>�@� 3DXO�9��%LURQ��$VKRN�0DOKRWUD�;0/�6FKHPD�3DUW����'DWDW\SHV�:�&�5HFRPPHQGDWLRQ��������

KWWS���ZZZ�Z��RUJ�75�[POVFKHPD����
>�@� 7LP�%UD\��'DYH�+ROODQGHU�DQG�$QGUHZ�/D\PDQ�1DPHVSDFHV�LQ�;0/� :RUOG�:LGH�:HE�&RQVRUWLXP�

5HFRPPHQGDWLRQ��������KWWS���ZZZ�Z��RUJ�75�5(&�[PO�QDPHV��
>�@� 7LP�%UD\��-HDQ�3DROL�DQG�&��0��6SHUEHUJ�0F4XHHQ�([WHQVLEOH�0DUNXS�/DQJXDJH��;0/������ :RUOG�:LGH�

:HE�&RQVRUWLXP�5HFRPPHQGDWLRQ�������KWWS���ZZZ�Z��RUJ�75������5(&�[PO����������
>�@� -HUHP\�-��&DUUROO��$QRWKHU�5')�3DUVHU� ������KWWS���ZZZ�XN�KSO�KS�FRP�SHRSOH�MMF�DUS�
>�@� -DPHV�&ODUN��H�PDLO�VXEMHFW��:'�UGI�V\QWD[�JUDPPDU����������LQ�5(/$;�1*�

KWWS���OLVWV�Z��RUJ�$UFKLYHV�3XEOLF�ZZZ�UGI�FRPPHQWV�����-XO6HS������KWPO�
>�@� -DPHV�&ODUN�	��6WHYH�'H5RVH��;0/�3DWK�/DQJXDJH�:RUOG�:LGH�:HE�&RQVRUWLXP�5HFRPPHQGDWLRQ�������

KWWS���ZZZ�Z��RUJ�75�[SDWK��
>��@�-DPHV�&ODUN�DQG�085$7$�0DNRWR��HGV��5HOD[�1*�6SHFLILFDWLRQ�2$6,6��������

KWWS���ZZZ�RDVLV�RSHQ�RUJ�FRPPLWWHHV�UHOD[�QJ�VSHF����������KWPO�
>��@�0HOYLQ�(�&RQZD\��³'HVLJQ�RI�D�6HSDUDEOH�7UDQVLWLRQ�'LDJUDP�&RPSLOHU´��&RPPXQLFDWLRQV�RI�WKH�$&0�9RO��

�� 1R�����������SS�����������



���

>��@�-RKQ�&RZDQ�DQG�5LFKDUG�7RELQ�;0/�,QIRUPDWLRQ�6HW�:�&�5HFRPPHQGDWLRQ������
KWWS���ZZZ�Z��RUJ�75�[PO�LQIRVHW��

>��@�'DYLG�&��)DOOVLGH�;0/�6FKHPD�3DUW����3ULPHU�:�&�5HFRPPHQGDWLRQ��������
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