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7$%�(�2)��217(176�

,�� ,�WURG�FWLR��D�G�6�PPDU����������������������������������������������������������������������������������

,,�� 8VH�RI��HUR�,�WHUFHSW�$�DO�VLV�IRU�'LVWULE�WLR��0DL�V����������������������������������������

$�� 0R�WD�D�'DNRWD�V�3UHVH�WDWLR��L��'LUHFW�7HVWLPR�����������������������������������������

%�� 3RVLWLR�V�RI�WKH�3DUWLHV�����������������������������������������������������������������������������������

&�� 0R�WD�D�'DNRWD�V�5HE�WWDO�3RVLWLR����������������������������������������������������������������

,,,�� &ODVV�5HYH��H�$SSRUWLR�PH�W��������������������������������������������������������������������������

$�� 0R�WD�D�'DNRWD�V�3UHVH�WDWLR��L��'LUHFW�7HVWLPR����������������������������������������

%�� 3RVLWLR��RI�$$53��������������������������������������������������������������������������������������������

&�� 0R�WD�D�'DNRWD�V�5HE�WWDO�3RVLWLR���������������������������������������������������������������

���,PSDFW�RI�0'8�V�5HYLVLR�V�WR�5HYH��H�5HT�LUHPH�W��������������������������������������

���5HVSR�VH�WR�$$53�V�3RVLWLR����������������������������������������������������������������������������

,9�� 5HVLGH�WLDO�5DWH�'HVLJ������������������������������������������������������������������������������������

$�� 0R�WD�D�'DNRWD�V�3UHVH�WDWLR��L��'LUHFW�7HVWLPR����������������������������������������

%�� 3RVLWLR��RI�$$53��������������������������������������������������������������������������������������������

&�� 0R�WD�D�'DNRWD�V�5HE�WWDO�3RVLWLR���������������������������������������������������������������

9�� 7KUR�JKS�W�$OORFDWLR��)DFWRU�IRU�'LVWULE�WLR��0DL�V������������������������������������������

$�� 0R�WD�D�'DNRWD�V�3UHVH�WDWLR��L��'LUHFW�7HVWLPR����������������������������������������

%�� 3RVLWLR��RI�$GYRFDF��6WDII������������������������������������������������������������������������������

&�� 0R�WD�D�'DNRWD�V�5HE�WWDO�3RVLWLR���������������������������������������������������������������

9,�� 3KDVH�L��RI�:DKSHWR��5DWHV����������������������������������������������������������������������������

$�� 0R�WD�D�'DNRWD�V�3UHVH�WDWLR��L��'LUHFW�7HVWLPR����������������������������������������

%�� 3RVLWLR��RI�$GYRFDF��6WDII������������������������������������������������������������������������������
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&�� 0R�WD�D�'DNRWD�V�5HE�WWDO�3RVLWLR���������������������������������������������������������������

9,,��7H��3HUFH�W�&DS�R��5HVLGH�WLDO�,�FUHDVH���������������������������������������������������������

$�� 0R�WD�D�'DNRWD�V�3UHVH�WDWLR��L��'LUHFW�7HVWLPR����������������������������������������

%�� 3RVLWLR��RI�$GYRFDF��6WDII������������������������������������������������������������������������������

&�� 0R�WD�D�'DNRWD�V�5HE�WWDO�3RVLWLR���������������������������������������������������������������

9,,,��&R�FO�GL�J�5HPDUNV�����������������������������������������������������������������������������������������

� �



��

�

,�� ,1752�8�7,21�$1��6800$5��

4�� 3OHDVH�VWDWH��R�U�QDPH�DQG�E�VLQHVV�DGGUHVV����

$�� 0���DPH�LV�5R�DOG�-��$PH��D�G�P��E�VL�HVV�DGGUHVV�LV�������1(����WK�&R�UW����

5HGPR�G��:DVKL�JWR�����������

4�� 2Q�ZKRVH�EHKDOI�DUH��R��DSSHDULQJ�LQ�WKLV�SURFHHGLQJ����

$�� ,�DP�DSSHDUL�J�R�� EHKDOI� RI� 0R�WD�D�'DNRWD� 8WLOLWLHV� &R�� ��0R�WD�D�'DNRWD�� RU���

WKH��&RPSD��������

4�� �DYH��R�U�SURYLGHG�SUHYLR�V�WHVWLPRQ��LQ��DVH�1R��38�����������

$�� �HV���,�SUHYLR�VO��VSR�VRUHG�GLUHFW�WHVWLPR���L��WKLV�SURFHHGL�J����

4�� �LG��R��VSRQVRU�DQ��H[KLELWV�RU�VFKHG�OHV�V�SSRUWLQJ��R�U�GLUHFW�WHVWLPRQ������

$�� ,�VSR�VRUHG�6WDWHPH�W�.��6WDWHPH�W�/��D�G�WKH�IROORZL�J�H[KLELWV�����

•� ([KLELW�1R�BBBB�5-$�����3URSRVHG�5HYH��H�$OORFDWLR������

•� ([KLELW�1R�BBBB�5-$�����5DWH����5HVLGH�WLDO�%LOO�&RPSDULVR�����

•� ([KLELW�1R�BBBB�5-$�����:DKSHWR��7UD�VLWLR��3KDVH�������5DWH�'HVLJ�����

•� ([KLELW�1R�BBBB�5-$�����5DWH����)LUP��H�HUDO�6HUYLFH�%LOO�&RPSDULVR�V��D�G����

•� ([KLELW�1R�BBBB�5-$�����:DKSHWR��5DWH����5HVLGH�WLDO�%LOO�&RPSDULVR�V������

4�� 3OHDVH�EULHIO��V�PPDUL]H�WKH�V�EMHFW�RI��R�U�GLUHFW�WHVWLPRQ��DQG�WKH�WRSLFV����

FRYHUHG�WKHUHLQ�����

$�� 0��GLUHFW�WHVWLPR���SUHVH�WHG�0R�WD�D�'DNRWD�V�&RVW�RI�6HUYLFH�6W�G����&266������

D�G�GLVF�VVHG�LWV�UHV�OWV���,�DOVR�SUHVH�WHG�WKH�YDULR�V�UDWH�GHVLJ��SURSRVDOV�ILOHG����

E�� 0R�WD�D�'DNRWD� L�� WKLV� SURFHHGL�J�� � 0�� GLUHFW� WHVWLPR��� FR�VLVWHG� RI� WKH����

IROORZL�J�VHFWLR�V�����

•� 7KHRUHWLFDO�3UL�FLSOHV�RI�&RVW�$OORFDWLR�����

•� 0R�WD�D�'DNRWD�V�&266�����



��

•� 3UL�FLSOHV�RI�6R��G�5DWH�'HVLJ����

•� 'HWHUPL�DWLR��RI�3URSRVHG�&ODVV�5HYH��HV���

•� 0R�WD�D�'DNRWD�V�5DWH�'HVLJ��3URSRVDOV���

•� &�VWRPHU�%LOO�,PSDFWV����

4�� 3OHDVH�V�PPDUL]H�WKH�S�USRVH�RI��R�U�UHE�WWDO�WHVWLPRQ�����

$�� ,�ZLOO�UHE�W�FHUWDL��LVV�HV�UDLVHG�E��WKH�WHVWLPR�LHV�RI�$$53�ZLW�HVV��6FRWW�-��5�EL�����

D�G�WKH�$GYRFDF��6WDII�RI�WKH�1RUWK�'DNRWD�3�EOLF�6HUYLFH�&RPPLVVLR��ZLW�HVV����

-DPHV�$��HLGHOO����

)LUVW�� ,� ZLOO� DGGUHVV� WKH� LVV�HV� UDLVHG� E�� ERWK� 0U�� 5�EL��V� SURSRVHG���

DOORFDWLR��RI�GLVWULE�WLR��PDL�V��ZKLFK�LV�EDVHG�R��KLV�]HUR�L�WHUFHSW�D�DO�VLV��DV����

ZHOO� DV� 0U�� �HLGHOO�V� FR�FO�VLR�V� UHJDUGL�J� WKH� &RPSD���V� ]HUR�L�WHUFHSW� D�G����

PL�LP�P�V�VWHP�D�DO�VHV�������

6HFR�G�� ,� ZLOO� GLVF�VV� 0U�� 5�EL��V� &ODVV� 5HYH��H� $OORFDWLR�� D�G� KLV����

SURSRVHG�5HVLGH�WLDO�5DWH�'HVLJ�������

7KLUG��,�ZLOO�FRPPH�W� R��0U���HLGHOO�V� UHFRPPH�GDWLR�� IRU�D� WKUR�JKS�W����

EDVHG�DOORFDWLR��IDFWRU�IRU�WKH�GLVWULE�WLR��PDL�V�FR�VWU�FWHG���GHU�WKH�&RPSD���V����

'LVWULE�WLR�� ,�WHJULW�� 0D�DJHPH�W� 3URJUDP� �',03�� D�G� 6�VWHP� 6DIHW�� D�G����

,�WHJULW��3URJUDP��66,3���,�ZLOO�DOVR�UHVSR�G�WR�0U���HLGHOO�V�FR�FHU�V�UHJDUGL�J����

WKH�&RPSD���V�SURSRVDO�IRU�D�WZR�SKDVH�L�WHJUDWLR��RI�WKH�:DKSHWR��VHUYLFH�DUHD����

UDWHV�����

� � )L�DOO���,�ZLOO�DGGUHVV�0U���HLGHOO�V�SURSRVHG�����FDS�R��WKH�UHVLGH�WLDO�UDWH����

L�FUHDVH�����

4�� $UH��R��VSRQVRULQJ�DQ��H[KLELWV�RU�DWWDFKPHQWV�WR��R�U�UHE�WWDO�WHVWLPRQ�������

$�� �HV���,�DP�VSR�VRUL�J�WKH�IROORZL�J�H[KLELW��ZKLFK�ZDV�SUHSDUHG�E��PH�RU���GHU����

P��V�SHUYLVLR��D�G�GLUHFWLR������



��

•� ([KLELW�1R�BBBB�5-$��5���5HYLVHG�3URSRVHG�5HYH��H�$OORFDWLR�����

,,�� 86(�2)�=(52�,17(5�(37�$1$��6,6�)25��,675,%87,21�0$,16�

$�� 0RQWDQD��DNRWD�V�3UHVHQWDWLRQ�LQ��LUHFW�7HVWLPRQ��

4�� 3OHDVH�V�PPDUL]H�WKH�PHWKRG�E��ZKLFK�D�F�VWRPHU�FRPSRQHQW�RI�0RQWDQD���

�DNRWD�V�LQYHVWPHQW�LQ��LVWULE�WLRQ�0DLQV�ZDV�GHWHUPLQHG�IRU�FODVVLILFDWLRQ���

S�USRVHV�ZLWKLQ�WKH�FRPSDQ��V��RVW�RI�6HUYLFH�6W�G����266�����

$�� 7KH�PHWKRG� �VHG�E��WKH�&RPSD���WR�GHWHUPL�H�D�F�VWRPHU�FRVW�FRPSR�H�W�RI���

GLVWULE�WLR�� PDL�V� LV� D� JH�HUDOO�� DFFHSWHG� WHFK�LT�H� IRU� GHWHUPL�L�J� F�VWRPHU���

UHODWHG� FRVWV�� � 7KH� WZR� PRVW� FRPPR�O�� �VHG� PHWKRGV� IRU� GHWHUPL�L�J� WKH���

F�VWRPHU� FRVW�FRPSR�H�W� RI�GLVWULE�WLR�� PDL�V� IDFLOLWLHV� FR�VLVW�RI�WKH�IROORZL�J����

���� WKH� ]HUR�L�WHUFHSW� DSSURDFK�D�G� ��� WKH� PRVW� FRPPR�O�� L�VWDOOHG�� PL�LP�P���

VL]HG� ��LW� RI� SOD�W� L�YHVWPH�W�� � )RU� S�USRVHV� RI� GHWHUPL�L�J� WKH� F�VWRPHU����

FRPSR�H�W�RI�GLVWULE�WLR��PDL�V�WR�EH��VHG�L��0R�WD�D�'DNRWD�V�&266��ERWK�WKH����

]HUR�L�WHUFHSW�PHWKRG�D�G�WKH�PL�LP�P�V�VWHP�PHWKRG�ZHUH�HPSOR�HG�WR�WHVW�WKH����

UHDVR�DEOH�HVV��E��FRPSDULVR���RI�WKH�WZR�DSSURDFKHV�����

4�� 3OHDVH�V�PPDUL]H�KRZ�WKH��RPSDQ��V�=HUR�,QWHUFHSW�$QDO�VLV�ZDV����

FRQG�FWHG�����

$�� 8�GHU� WKH� ]HUR�L�WHUFHSW� DSSURDFK�� D� F�VWRPHU� FRVW� FRPSR�H�W� LV� GHYHORSHG����

WKUR�JK�UHJUHVVLR��D�DO�VHV�WR�GHWHUPL�H�WKH���LW�FRVW�DVVRFLDWHG�ZLWK�D�]HUR�L�FK����

GLDPHWHU�GLVWULE�WLR��PDL����7KH�PHWKRG�UHJUHVVHV���LW�FRVWV�DVVRFLDWHG�ZLWK�WKH����

YDULR�V�VL]HG�GLVWULE�WLR��PDL�V�L�VWDOOHG�R��WKH�/'&�V�JDV�V�VWHP�DJDL�VW�WKH�VL]H����

�GLDPHWHU��RI�WKH�YDULR�V�GLVWULE�WLR��PDL�V�L�VWDOOHG���7KH�]HUR�L�WHUFHSW�PHWKRG����

VHHNV�WR�LGH�WLI��WKDW�SRUWLR��RI�SOD�W�UHSUHVH�WL�J�WKH�VPDOOHVW�VL]H�SLSH�UHT�LUHG����



��

PHUHO��WR�FR��HFW�D���F�VWRPHU�WR�WKH�/'&�V�GLVWULE�WLR��V�VWHP��UHJDUGOHVV�RI�WKH���

F�VWRPHU�V�SHDN�RU�D���DO�JDV�FR�V�PSWLR������

4�� 3OHDVH�V�PPDUL]H�KRZ�WKH��RPSDQ��V�0LQLP�P�6�VWHP�$QDO�VLV�ZDV���

FRQG�FWHG����

$�� 7KH�PRVW�FRPPR�O��L�VWDOOHG��PL�LP�P�VL]HG�DSSURDFK�LV�L�WH�GHG�WR�UHIOHFW�WKH���

H�JL�HHUL�J� FR�VLGHUDWLR�V� DVVRFLDWHG� ZLWK� L�VWDOOL�J� GLVWULE�WLR�� PDL�V� WR�VHUYH���

JDV�F�VWRPHUV�� �7KDW� LV�� WKH�PHWKRG� �WLOL]HV�DFW�DO� L�VWDOOHG� L�YHVWPH�W� ��LWV� WR���

GHWHUPL�H�WKH�PL�LP�P�GLVWULE�WLR��V�VWHP�UDWKHU�WKD��D�VWDWLVWLFDO�D�DO�VLV�EDVHG���

�SR�� L�YHVWPH�W� FKDUDFWHULVWLFV� RI� WKH� H�WLUH� GLVWULE�WLR�� V�VWHP�� 7KH� PRVW���

FRPPR�O��L�VWDOOHG��PL�LP�P�VL]HG�GLVWULE�WLR��PDL�V�D�DO�VLV�IRF�VHG�R����L�FK����

SODVWLF�SLSH���,��WKH�ODVW�WZH�W��ILYH��HDUV������WKUR�JK�����������PLOOLR��IHHW�R�W����

RI� DSSUR[LPDWHO�� ���� PLOOLR�� WRWDO� IHHW� RU� ���� RI� GLVWULE�WLR�� PDL�V� L�VWDOOHG� L�����

0R�WD�D�'DNRWD�V� 1RUWK� 'DNRWD� VHUYLFH� WHUULWRU�� ZDV� ��L�FK� SODVWLF� SLSH�� � 7KH����

GRPL�D�W�SLSH�VL]H�IRU��HZ�GLVWULE�WLR��PDL��L�VWDOODWLR�V�E��IDU�LV���L�FK�SODVWLF������

4�� 3OHDVH�SURYLGH�WKH�UHVSHFWLYH�UHV�OWV�RI�WKH�=HUR�,QWHUFHSW�DQG�0LQLP�P����

6�VWHP�PHWKRGV�����

$�� 7KH�]HUR�L�WHUFHSW�UHJUHVVLR��UHV�OWV��ZHLJKWHG�E��WKH�IRRWDJH�IRU�SODVWLF�D�G�VWHHO����

PDL�V��RI�������SHU�IRRW�FRVW�RI�WKH��]HUR�L�FK��GLVWULE�WLR��PDL��ZKH��DSSOLHG�WR����

WKH�&RPSD���V�WRWDO�IRRWDJH�RI�GLVWULE�WLR��PDL�V�UHV�OWV�L��D��L�YHVWPH�W�DPR��W����

HT�LYDOH�W�WR�DSSUR[LPDWHO��������RI�WKH�WRWDO�L�YHVWPH�W�L��GLVWULE�WLR��PDL�V��R�����

D� F�UUH�W� FRVW� ��HDU� ������ EDVLV�� )RU� WKH� S�USRVH� RI� FRPSDULVR��� WKH� PRVW����

FRPPR�O��L�VWDOOHG��PL�LP�P�VL]HG�GLVWULE�WLR��PDL�V�D�DO�VLV�IRF�VHG�R����L�FK����

SODVWLF�SLSH��WKH�GRPL�D�W�SLSH�VL]H�IRU��HZ�GLVWULE�WLR��PDL��L�VWDOODWLR�V�RYHU�WKH����

�
���PH���LUHFW�����������������
��,ELG���������



��

ODVW� WZH�W��ILYH� �HDUV�� 7KH� ��L�FK� SODVWLF� SLSH� D�DO�VLV�� DGM�VWHG� GRZ�ZDUG� WR���

DFFR��W�IRU�LWV�ORDG�FDUU�L�J�FDSDFLW����LHOGHG�D�PL�LP�P�V�VWHP�UHV�OW�RI����������

:KH�� FRPSDUHG� WR� WKH� ]HUR�L�WHUFHSW� D�DO�VLV� UHV�OWV�� WKH� PLG�SRL�W� RI� WKH� �����

SHUFH�WDJH�SRL�W�ED�G�ZLGWK�RU�����ZDV�VHOHFWHG�IRU�WKH�F�VWRPHU�FRPSR�H�W�RI���

GLVWULE�WLR��PDL�V�����

%�� 3RVLWLRQV�RI�WKH�3DUWLHV�

4�� 3OHDVH�V�PPDUL]H�WKH�SRVLWLRQ�RI�WKH�$$53����

$�� $$53�ZLW�HVV��6FRWW�-��5�EL���FULWLFL]HV�WKH�PHWKRG�HPSOR�HG�L��GHYHORSL�J�WKH���

&RPSD���V�]HUR�L�WHUFHSW�D�DO�VLV���H�UHOLHV� R��D�GHVFULSWLR��KH� FRPSLOHG�IURP���

WKH� 1DWLR�DO�$VVRFLDWLR��RI� 5HJ�ODWRU�� &RPPLVVLR�HUV� �1$58&�� (OHFWULF� 8WLOLW����

&RVW�$OORFDWLR��0D��DO��0U��5�EL��VWDWHV�����

�7KH� PD��DO� H[SODL�V� WKDW� D� ]HUR�L�WHUFHSW� D�DO�VLV� LV� WR� EH����

FR�G�FWHG�E��FDOF�ODWL�J�WKH��DYHUDJH�L�VWDOOHG�ERRN�FRVW�SHU�IRRW�����

IRU�HDFK�VL]H�RI�SURSHUW���L��WKH�FDVH�RI�JDV�GLVWULE�WLR��PDL�V��WKH����

GLDPHWHU�RI�WKH�PDL����ZHLJKWL�J�WKH�GDWD�E��WKH���PEHU�RI�IHHW�RI����

HDFK�VL]H�D�G�PDWHULDO��WKH��FDOF�ODWL�J�D�OL�HDU�UHJUHVVLR��IRU�HDFK����

GLIIHUH�W� W�SH� RI� PDWHULDO�� 7KH� UHV�OWV� DUH� WKH�� ZHLJKWHG� E�����

PDWHULDO�������

� 0U��5�EL��FODLPV�WKDW� ,�GLG��RW�IROORZ�WKLV� SURFHG�UH��EHFD�VH�WKH�VT�DUH�RI�WKH����

GLDPHWHU�RI�WKH�SLSH�E��VL]H�ZDV��VHG��UDWKHU�WKD��WKH�SLSH�GLDPHWHU�D�G�D�WUH�GHG����

FRVW��L�������GROODUV��UDWKHU�WKD��WKH�ERRN�FRVW���0U��5�EL��SHUIRUPHG�WZR�D�DO�VHV����

ZKLFK�KH�FODLPV�WR�KDYH��FRUUHFWHG���R�H��VL�J�WUH�GHG�FRVWV�D�G�R�H��VL�J�DFW�DO����

ERRN� FRVW� D�G� FR�FO�GHG� IURP� WKH� UHV�OWV� RI� WKHVH� D�DO�VHV� WKDW� �D� SURSHUO�����

SHUIRUPHG�]HUR�L�WHUFHSW�D�DO�VLV�VKRZV�WKDW�WKHUH�LV��R�F�VWRPHU�UHODWHG�FRVW�������

�
��,ELG�����������������
��5�EL���LUHFW��������������
��,ELG��������������



��

4�� 3OHDVH�V�PPDUL]H�WKH�SRVLWLRQ�RI�WKH��RPPLVVLRQ�V�$GYRFDF��6WDII����

$�� $GYRFDF��6WDII�ZLW�HVV��0U��-DPHV��HLGHOO��VWDWHV�WKDW��HLWKHU�WKH�]HUR�L�WHUFHSW���

D�DO�VLV� �RU� WKH� PL�LP�P� V�VWHP� D�DO�VLV� PHWKRGV� �VHG� E�� WKH� &RPSD��� WR���

GHWHUPL�H� D� F�VWRPHU� FRVW� FRPSR�H�W� RI� GLVWULE�WLR�� PDL�V� UHIOHFW� WKH� F�UUH�W���

V�VWHP�GHVLJ��SUDFWLFHV��$V�V�SSRUW�IRU� 0U���HLGHOO�V� RSL�LR��� KH� VWDWHV� WKDW�WKH���

PL�LP�P�V�VWHP�FDOF�ODWLR��LV�EDVHG�R������RI�WKH�PLOHV�RI�SLSH�FR�VLVW�RI���L�FK���

SODVWLF��ZKHUHDV�WKH�H[WH�VLYH�UHE�LOG�RI�WKH�GLVWULE�WLR��V�VWHP���GHU�WKH�',03���

�VHV���L�FK�SODVWLF�SLSH�IRU�����RI�WKH�PLOHV�RI�SLSH�L�VWDOOHG���H�I�UWKHU�VWDWHV�WKDW���

WKH�]HUR�L�WHUFHSW�D�DO�VLV�LV�DOVR��RW�D�UHIOHFWLR��RI�DFW�DO�V�VWHP�FR�VWU�FWLR�����

��� 0RQWDQD��DNRWD�V�5HE�WWDO�3RVLWLRQ�

4�� 3OHDVH�SURYLGH��R�U�DVVHVVPHQW�RI�0U��5�ELQ�V�UHOLDQFH�RQ�WKH�H[FHUSW�WKDW����

KH�SURYLGHG�IURP�WKH�1$58��(OHFWULF��RVW�$OORFDWLRQ�0DQ�DO�IRU�KLV����

DOWHUQDWLYH�]HUR�LQWHUFHSW�DQDO�VLV�RI�0RQWDQD��DNRWD�V�JDV�GLVWULE�WLRQ����

PDLQV�����

$�� 6L�FH� 0U�� 5�EL�� FKRVH� WR� UHO�� R�� WKH� 1$58&� PD��DO� IRU� KLV� FULWLT�H� RI� WKH����

&RPSD���V� ]HUR�L�WHUFHSW� D�DO�VLV�� LW�ZR�OG� EH� L�VWU�FWLYH� WR� UHYLHZ� D�FRPSOHWH����

GHVFULSWLR��IURP�WKH�VHFWLR��RI�WKH�PD��DO�WLWOHG��7KH�0L�LP�P�,�WHUFHSW�0HWKRG������

�7KH� PL�LP�P�L�WHUFHSW� PHWKRG� VHHNV� WR� LGH�WLI�� WKDW� SRUWLR�� RI����

SOD�W� UHODWHG�WR�D� K�SRWKHWLFDO��R�ORDG�RU�]HUR�L�WHUFHSW�VLW�DWLR������

7KLV� UHT�LUHV� FR�VLGHUDEO�� PRUH� GDWD� D�G� FDOF�ODWLR�� WKD�� WKH����

PL�LP�P�VL]H� PHWKRG�� ,�� PRVW� L�VWD�FHV�� LW� LV� PRUH� DFF�UDWH�����

DOWKR�JK�WKH�GLIIHUH�FHV�PD��EH�UHODWLYHO��VPDOO��7KH�WHFK�LT�H�LV����

WR�UHODWH�L�VWDOOHG�FRVW�WR�F�UUH�W�FDUU�L�J�FDSDFLW��RU�GHPD�G�UDWL�J�����

FUHDWH�D� F�UYH� IRU�YDULR�V�VL]HV� RI� WKH�HT�LSPH�W� L�YROYHG�� �VL�J����

UHJUHVVLR��WHFK�LT�HV��D�G�H[WH�G�WKH�F�UYH�WR�D��R�ORDG�L�WHUFHSW�����



���

7KH�FRVW�UHODWHG�WR�WKH�]HUR�L�WHUFHSW�LV�WKH�F�VWRPHU�FRPSR�H�W������

�HPSKDVLV�DGGHG����

� 7KH��DYHUDJH�L�VWDOOHG�ERRN�FRVW�SHU�IRRW��T�RWHG�E��0U��5�EL��PHD�V�WKDW�D�I�OO����

ORDGHG�FRVW��H�J���L�FO�GL�J�ODERU��HT�LSPH�W�FRVWV��V�UIDFH�UHVWRUDWLR��FRVWV��D�G���

FDSLWDOL]HG� RYHUKHDGV��VKR�OG� EH��VHG� L�� WKH�D�DO�VHV�UDWKHU� WKD�� M�VW�PDWHULDO���

FRVW��L�H���WKH�SLSH����,W�GRHV��RW�SUHFO�GH�WKH�L�GH[L�J�RI�L�VWDOOHG�FRVWV�WR�H�V�UH���

WKDW�DOO� WKH�YL�WDJH� FRVWV� IURP��HDUV�RI�SOD�W�DFFR��W�KLVWRU��DUH�HYDO�DWHG� R��D���

OHYHO� FRVW� FRPSDUDWLYH� EDVLV�� �)DLO�UH� WR� GR� VR� DVV�PHV� WKDW� WKH� �DW�UH� RI� WKH���

GLVWULE�WLR�� V�VWHP� KDV��W� FKD�JHG� RYHU� WLPH� D�G� WKH� UHODWLR�VKLS� EHWZHH�� WKH���

FRVWV�RI�WKH�PDWHULDO��ODERU�D�G�RWKHU�FR�VWU�FWLR��FRVWV�KDYH��W�FKD�JHG�RYHU�WLPH������

%RWK�RI�WKHVH�DVV�PSWLR�V�DUH�IDOVH���,W�KDV�EHFRPH�D�ZLGHO��DFFHSWHG�SUDFWLFH�WR����

L�GH[�SOD�W�FRVWV�V�FK�DV�JDV�GLVWULE�WLR��PDL�V�WR�H�DEOH�M�VW�V�FK�D��DSSOHV�WR����

DSSOHV�FRVW�FRPSDULVR������

4�� �DV�WKH�YLQWDJH��HDU�FRVW�GDWD�IRU�JDV�GLVWULE�WLRQ�PDLQV�LQ�WKH��RPSDQ��V����

]HUR�LQWHUFHSW�DQDO�VLV�DGM�VWHG��VLQJ�D�UHOHYDQW��WLOLW��LQG�VWU��LQGH[�����

$�� �HV��7KH��D�G��:KLWPD��,�GH[��VHG�L��WKH�&RPSD���V�]HUR�L�WHUFHSW�D�DO�VLV�LV����

SDUW�RI�D�ZHOO�HVWDEOLVKHG��D�WKRULWDWLYH�VHW�RI� L�G�VWU��L�GH[HV�WKDW�DUH�UR�WL�HO�����

DSSOLHG�L��WKH��WLOLW��L�G�VWU����7KH��D�G��:KLWPD��,�GH[�FDOF�ODWHV�WKH�FRVW�WUH�GV����

IRU�GLIIHUH�W� W�SHV�RI��WLOLW�� FR�VWU�FWLR��� 6HSDUDWH� L�GH[HV�DUH�S�EOLVKHG� IRU� WKH����

HOHFWULF��JDV�D�G�ZDWHU�L�G�VWULHV�E��JHRJUDSKLF�UHJLR��L��WKH�8�LWHG�6WDWHV��7KHVH����

L�GH[HV�DUH��VHG�E��UHJ�ODWRU��ERGLHV��RSHUDWL�J��WLOLWLHV��VHUYLFH�FRPSD�LHV��D�G����

YDO�DWLR��H�JL�HHUV��DV�ZHOO�DV�L�V�UD�FH�FRPSD�LHV�����

�
�������U�����������������������������������1DWLR�DO����RFLDWLR��RI�5HJ�ODWRU��&RPPL��LR�HU����������S�������



���

4�� $UH�WKHUH�RWKHU�D�WKRULWDWLYH�VR�UFHV�RQ�WKH�WRSLF�RI�WKH�]HUR�LQWHUFHSW���

DQDO�VLV�IRU�WKH�S�USRVH�RI�GHWHUPLQLQJ�WKH�F�VWRPHU�FRPSRQHQW�RI��WLOLW����

GLVWULE�WLRQ�IDFLOLWLHV����

$�� �HV��7KH�(OHFWULF�8WLOLW��&RVW�$OORFDWLR��0D��DO��E��-RK��-��'RUD���HW��DO���SURYLGHV���

WKH� IROORZL�J� GLVF�VVLR�� RI� WKH� ]HUR�L�WHUFHSW� PHWKRG� L�� &KDSWHU� 9,� %��� �7ZR���

0HWKRGV�IRU�'HWHUPL�L�J�&�VWRPHU�&RPSR�H�WV�RI�'LVWULE�WLR��)DFLOLWLHV�������

�7KH� PL�LP�P�L�WHUFHSW� PHWKRGV� GHVFULEHG� L�� WKLV� FKDSWHU� DUH���

EDVHG�R��DYHUDJH� L�VWDOOHG�ERRN�FRVW�RI� SOD�W� LWHPV��%HFD�VH� RI���

L�IODWLR��� ZKLFK� LV� JH�HUDOO�� UHIOHFWHG� L�� ODUJHU� VL]H� HT�LSPH�W�� D���

UDWLR�DO�PL�LP�P�L�WHUFHSW�FRVW�PD���RW�EH�REWDL�HG�ZKHUH�GHVLUHG�����

�RZHYHU��WKH��VH�RI�UHSURG�FWLR��FRVWV�IRU�HDFK�VL]H�ZLOO�HOLPL�DWH����

WKH�GLVWRUWLR��FD�VHG�E��L�IODWLR���$�WUH�G�IDFWRU�P�VW�WKH��EH��VHG����

WR�UHG�FH�WKH�PL�LP�P�L�WHUFHSW�IURP�UHSURG�FWLR��FRVW�WR�DYHUDJH����

ERRN�YDO�H�OHYHO��:KH��GDWD�IRU�LWV�FDOF�ODWLR��FD��EH�REWDL�HG��WKH����

PL�LP�P�L�WHUFHSW� PHWKRG� LV� UHFRPPH�GHG� IRU� �VH� RYHU� WKH����

PL�LP�P�VL]H�PHWKRG�����HPSKDVLV�DGGHG�����

� 7KH� �VH� RI� WKH� �D�G��:KLWPD�� ,�GH[� VHUYHV� WKLV� S�USRVH�� )LJ�UH� �� EHORZ����

GHPR�VWUDWHV�WKH�H[SR�H�WLDO��DW�UH�RI�JURZWK�L��WRWDO�JDV�SOD�W�FRVWV�RYHU�WLPH�����

D�EHWWHU�H[SR�H�WLDO�ILW�WKD��OL�HDU�����

�
��(OHFWULF�8WLOLW��&R�W��OORFDWLR��0D��DO��-RK������RUD���)UHGHULFN�0���RSSH��5REHUW�.RJHU���
:LOOLDP�:���L�G�D���S�EOL�KHG�E��WKH�1DWLR�DO����RFLDWLR��RI�5HJ�ODWRU��&RPPL��LR�HU����������SDJH������
7KL��WH[W��D��ODWHU�JL�H��DWWULE�WLR��E��WKH�KHDG�RI�WKH�WD�N�IRUFH�D��HPEOHG�E��WKH�1�58&�6WDII�
6�EFRPPLWWHH��R��(OHFWULFLW��D�G�(FR�RPLF��L��)HEU�DU��������WR�FRPSLOH�UH�L�LR���D�G�DGGLWLR���WR�WKH�
RULJL�DO�PD��DO����PR�J�WKH�REMHFWL�H��L�FO�GHG�L��WKH�3UHIDFH�RI�WKH�PD��DO�S�EOL�KHG�E��1�58&�L��
������D��WKH�IROOR�L�J���7KH��ULWL�J��W�OH��KR�OG�EH��R��M�GJPH�WDO���RW�DG�RFDWL�J�D���R�H�SDUWLF�ODU�
PHWKRG�E�W�WU�L�J�WR�L�FO�GH�DOO�F�UUH�WO����HG�PHWKRG���LWK�SUR��D�G�FR������HPSKD�L��DGGHG��



���

)LJ�UH������

���

4�� ,V�WKH��VH�RI�WKH�VT�DUH�RI�SLSH�GLDPHWHU��L�H���LQGHSHQGHQW�YDULDEOH� �[���LQ���

FRQVWU�FWLQJ�WKH�]HUR�LQWHUFHSW�DQDO�VLV�D�YDOLG�WHFKQLT�H����

$�� �HV���7KH�VT�DUH�RI�SLSH�GLDPHWHU�L��WKH�UHJUHVVLR��HT�DWLR��RI�WKH�]HUR�L�WHUFHSW���

D�DO�VLV� UHSUHVH�WV�ERWK�PDWHULDO�FRVW�D�G�WKH�HFR�RPLHV�RI�VFDOH�HPERGLHG� L����

WKH�H[SR�H�WLDO�L�FUHDVHV�L��SLSHOL�H�FDSDFLW��SURYLGHG�E��L�FUHDVHV�L��SLSH�VL]H����

)RU� H[DPSOH�� D� VL�JOH� ������ IW�� VHJPH�W� RI� ��L�FK� JDV� SLSHOL�H� SURYLGHV� PRUH���

FDSDFLW�� WKD�� WZR� VLGH�E��VLGH� ������ IW�� VHJPH�WV� RI� ��L�FK� SLSHOL�H� RSHUDWL�J���

��GHU�WKH�VDPH�PD[LP�P�DOORZDEOH�RSHUDWL�J�SUHVV�UH��0$23����,��IDFW��GLDPHWHU����

VT�DUHG�LV�D�NH��FRPSR�H�W�RI�WKH�H�JL�HHUL�J�GHVLJ��IRUP�OD�IRU�GHWHUPL�L�J�WKH����

PD[LP�P�FDSDFLW��IRU�D�JDV�SLSHOL�H�RI�D�SDUWLF�ODU�VL]H�D�G�PDWHULDO�W�SH����7KH����

�
��6R�UFH��6�3��OREDO�0DUNHW�,�WHOOLJH�FH��61��(�HUJ����D��8WLOLW��6HFWRU�GDWD��D�G��D�G��:KLWPD����
�����LPSOLILHG�IRUP�OD�IRU�GL�WULE�WLR��UDWHG�SLSHOL�H�FDSDFLW��SHU�������IHHW�RI�SLSH�HT�DO��WKH��T�DUH�RI�WKH�
SLSH�GLDPHWHU�P�OWLSOLHG�E��WKH�0�23��P�OWLSOLHG�E��D��H�JL�HHUL�J�FR��WD�W�IDFWRU��2WKHU�IDFWRU��
L�IO�H�FL�J�WKH�SLSH��L]H�IRU�D��SHFLILF�DSSOLFDWLR��L�FO�GH��SUH���UH�GURS��OR���IDFWRU���PHD��IOR���HORFLW���
DUHD��RI�FR��WULFWLR�����DULDEOH�SUH���UH���FKRNL�J�IOR�����DO�H����D�G�DUHD�UDWLR�GH��LW���PHWHUHG�
FR��HFWLR�����

���

���

���

���

���

���

���

���

����

���� ���� ���� ���� ���� ���� ����

����� �����������

����������������� �������������������������� ��������������������������
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FDSDFLW�� YDULDEOH� FDSW�UHV� WKH� HFR�RPLHV� RI� VFDOH� L�KHUH�W� L�� WKH� DELOLW�� RI� D���

SLSHOL�H�RI�D�SDUWLF�ODU�VL]H�WR�VHUYH�WKH�GHPD�G�RI�WKH�F�VWRPHUV�DWWDFKHG�WR�WKDW���

GLVWULE�WLR��SLSHOL�H����

4�� �RHV�WKH�1$58��(OHFWULF�8WLOLW���RVW�$OORFDWLRQ�0DQ�DO�GLFWDWH�WKH��VH�RI���

RQO��OLQHDU�UHJUHVVLRQ����

$�� 1R��7KH���GHUOL�HG�VHJPH�W�L��WKH�HDUOLHU�T�RWDWLR��IURP�WKH�PD��DO�L�GLFDWHV�WKH���

SRWH�WLDO�IRU� D� F�UYLOL�HDU� WUH�G� L��WKH� FRVW� RI� WKH�YDULR�V� VL]HV� D�G� W�SHV� RI� WKH���

SOD�W�HT�LSPH�W�D�DO�]HG������

4�� �RHV�WKH�QHJDWLYH�LQWHUFHSW�LQ�0U��5�ELQ�V�]HUR�LQWHUFHSW�DQDO�VLV�SURYLGH���

V�SSRUW�IRU�D�]HUR�FRVW�IRU�WKH�F�VWRPHU�FRPSRQHQW�RI�0RQWDQD��DNRWD�V����

GLVWULE�WLRQ�PDLQV�����

$�� 1R��0U��5�EL��V�IRF�V�R��D�VWULFWO�� OL�HDU�UHODWLR�VKLS��RULJL�DO�YL�WDJH��HDU�FRVWV�����

D�G�WKH� RWKHU�PHWKRGRORJLFDO�GHWDLOV�RI� KLV�]HUR�L�WHUFHSW� D�DO�VLV�R�O��SURYLGHV����

�R��VH�VLFDO�UHV�OWV���,W�GRHV��RW�V�SSRUW�D�]HUR�FRVW�RI�WKH�F�VWRPHU�UHODWHG�FRVW����

RI� WKH� &RPSD���V� GLVWULE�WLR�� PDL�V�� 7KH� YHU�� UHDO� FRVWV� RI� WKH� WRWDO� L�VWDOOHG����

IRRWDJH�RI�GLVWULE�WLR��PDL�V�DUH�L�IO�H�FHG�E��WKH��HHG�WR�H[SD�G�WKH�GLVWULE�WLR�����

V�VWHP�JULG�WR�FR��HFW��HZ�F�VWRPHUV�WR�WKH�V�VWHP�������

,��IDFW��WKH�FR�VWU�FWLR��FRVW�FRPSR�H�WV�L�FUHDVH�DV�ODUJHU�GLDPHWHU�SLSH����

DUH�L�VWDOOHG���/DUJHU�SLSH�GLDPHWHUV�L�FUHDVH�WKH�ZLGWK�RI�WKH�H[FDYDWLR���ZKLFK����

UHT�LUHV� ODUJHU� H[FDYDWLR�� HT�LSPH�W�� � )RU� H[DPSOH�� D� ��L�FK� SODVWLF� SLSH����

�0R�WD�D�'DNRWD�V�PL�LP�P�VL]H�GLVWULE�WLR��PDL��L�VWDOODWLR���UHT�LUHV�D�WUH�FK����

WKDW� FD��EH�H[FDYDWHG� ZLWK� D� ZKHHOHG� WUH�FKL�J� PDFKL�H� DW� D� ORZHU� ODERU� D�G����

HT�LSPH�W�KR�UO��FRVW���/DUJHU�GLDPHWHU�SODVWLF� D�G�VWHHO� PDL�V�UHT�LUH�D�ZLGHU����

WUH�FK�WKDW�FDOOV�IRU�ODUJH�EDFNKRH�H[FDYDWRUV��ZLWK�L�FUHDVL�JO��ODUJHU�H[FDYDWLR�����

E�FNHWV� DV� SLSH� GLDPHWHU� L�FUHDVHV�� D�G� RIWH�� UHT�LUH� VLGH�ERRP� WUDFWRUV� IRU����



���

SLSHOL�H� V�SSRUW� DERYH� WKH� GLWFK� D�G� ORZHUL�J� WKH� ODUJHU�� KHDYLHU� SLSH� L�WR� WKH���

H[FDYDWHG�GLWFK��DOO�DW�D�KLJKHU�KR�UO��FRVW���7KH�VNLOOV�UHT�LUHG�RI�WKH�RSHUDWRUV�RI���

WKHVH� ODUJH� H[FDYDWRUV� WUD�VODWHV� L�WR� KLJKHU� ODERU� UDWHV�� 7KH� ��L�FK� SODVWLF����

PL�LP�P�VL]H�GLVWULE�WLR��SLSH�LV�PD��IDFW�UHG�D�G�VROG�L��ODUJH�UROOV�WKDW�UHT�LUH���

IHZ�FR��HFWLR��I�VLR�V�SHU�PDL��H[WH�VLR����7�SLFDOO���D�WKUHH�PD��FUHZ�FD��L�VWDOO���

D���L�FK�SODVWLF�PDL����/DUJHU�VL]HG�SODVWLF�D�G�VWHHO�SLSH�DUH�SURG�FHG�L���MRL�WV����

RI�YDU�L�J�OH�JWKV���7KHVH�UHT�LUH�D�ODUJHU���PEHU�RI�MRL�W�I�VLR�V��D�G�L��WKH�FDVH���

RI�VWHHO�SLSH��ZHOGHG�MRL�WV�WKDW�UHT�LUH�WKH�VNLOOV�RI�D�FHUWLILHG�SLSHOL�H�ZHOGHU��DW�D���

KLJKHU�ODERU�UDWH���3LSHOL�H�ZHOGHUV�ZLOO�W�SLFDOO��EH�DVVLVWHG�E��D�SLSH�ILWWHU�ZKR�ZLOO���

SUHSDUH� WKH� SLSH� MRL�W� IRU� ZHOGL�J�� IROORZHG� E�� FRDWL�J� WKH� ZHOGHG� MRL�W� ZLWK� D����

SURWHFWLYH� ZUDS�� D�G� DWWDFKL�J� D� FDWKRGLF� SURWHFWLR�� D�RGH�� ([FDYDWLR�V� DOVR����

UHT�LUH�ODUJH�DPR��WV�RI�EDFNILOO�VD�G��WKH�OD�HU�RI�PDWHULDO�WKDW�SURWHFWV�WKH�SLSH����

IURP�GDPDJH�IURP�IRUHLJ��REMHFWV��L��DGGLWLR��WR�V�UIDFH�UHVWRUDWLR��PDWHULDO��V�FK����

DV�DVSKDOW�RU�FR�FUHWH���,I�WKH�VL]H�RI�WKH�H[FDYDWLR��LV�D�FHUWDL��SHUFH�WDJH�RI�WKH����

SDYHG� V�UIDFH� DUHD�� P��LFLSDOLWLHV� RIWH�� UHT�LUH� WKH� �WLOLW�� WR� UHSODFH� D�� H�WLUH����

FR�FUHWH�RU�DVSKDOW�SD�HO�EH�R�G�WKH� DFW�DO�ZLGWK�RI�WKH�H[FDYDWLR����� 2YHU�WKH����

FR�UVH�RI�P���L�HWHH���HDU��WLOLW��FDUHHU��,�VSH�W�D�WKLUG�RI�WKRVH��HDUV�ZRUNL�J�ZLWK����

SLSHOL�H�FR�VWU�FWLR��FUHZV�D�G�ILHOG�H�JL�HHUL�J�SHUVR��HO�� L�FO�GL�J���PHUR�V����

FR�VWU�FWLR��VLWH�YLVLWV��%HFD�VH�P��UHVSR�VLELOLWLHV�L�FO�GHG�DSSURYDO�D�WKRULW���,����

KDYH�UHYLHZHG�FR��WOHVV�FR�VWU�FWLR��ZRUN�RUGHUV�D�G��DV�E�LOW��D�GLWV���7KHUHIRUH�����

,�FD��SHUVR�DOO��DWWHVW�WR�WKH�F�VWRPHU�UHODWHG�FRVWV�UHODWHG�WR�WKH�FR�VWU�FWLR��RI����

GLVWULE�WLR��PDL�V��7KH�IDFW�WKDW�0U��5�EL��V�]HUR�L�WHUFHSW�D�DO�VLV�GRHV��W�V�SSRUW����

WKLV� IDFW� LV� D� UHIOHFWLR�� RI� WKH� IODZV� L�� KLV� DVV�PSWLR�V� D�G� PHWKRGRORJ������

)�UWKHUPRUH��0U��5�EL��V��VH�RI�D�IODZHG�D�DO�VLV�WR�SURG�FH�D�]HUR�FRVW�UHV�OW�L�����

KLV� FDOF�ODWLR�� RI� D�� �DYHUDJH�� F�VWRPHU� FRPSR�H�W� LV� D� EODWD�W� H[DPSOH� RI� D����



���

UHV�OWV�GULYH��D�DO�VLV�PHD�W�WR�UHG�FH�WKH�F�VWRPHU�UHODWHG�FRPSR�H�W�RI�PDL�V���

WR�VKLIW�FRVW�DZD��IURP�WKH�F�VWRPHUV�WKDW�KLV�FOLH�W�UHSUHVH�WV����

4�� �KDW�LV��R�U�DVVHVVPHQW�RI�$GYRFDF��6WDII�ZLWQHVV�0U���HLGHOO�V�FULWLT�H�RI���

WKH��RPSDQ��V�]HUR�LQWHUFHSW�DQG�PLQLP�P�V�VWHP�DQDO�VHV����

$�� 0U�� �HLGHOO�V� FULWLT�H� DPR��WV� WR� D�� ��L�IRUPHG� RSL�LR�� EDVHG� R�� D�� DSSDUH�W���

PLV��GHUVWD�GL�J�RI�FRVW�FD�VDWLR��DV�LW�UHODWHV�WR�WKH�GHVLJ��D�G�FR�VWU�FWLR��RI���

0R�WD�D� 'DNRWD�V� JDV� GLVWULE�WLR�� PDL�V�� � �LV� FULWLFLVP� RI� WKH� ]HUR�L�WHUFHSW���

D�DO�VLV�FH�WHUV�R��KLV�HT�DWL�J�WKH�WKHRUHWLFDO�FR�VWU�FW�RI�WKH�]HUR�L�FK�PDL���L����

KLV� ZRUGV�� �D�SLSH� RI��R� GLDPHWHU��� DV� D� �R�VH�VLFDO� V�VWHP� GHVLJ�� D�G� ��RW�D���

UHIOHFWLR��RI�DFW�DO�V�VWHP�FR�VWU�FWLR����$V�YLUW�DOO��D����WLOLW��FRVW�D�DO�VW��RWKHU����

WKD��SHUKDSV�0U���HLGHOO��RU�D�WKRULWDWLYH��WLOLW��L�G�VWU��OLWHUDU��VR�UFHV��VRPH�RI����

ZKLFK�DUH�UHIHUH�FHG�L��WKLV�WHVWLPR����ZR�OG�DJUHH��WKH�]HUR�L�WHUFHSW�D�DO�VLV�LV����

�RW� L�WH�GHG� WR� EH� D� UHIOHFWLR�� RI� H�JL�HHUL�J� GHVLJ�� FULWHULD� �� �R� JDV� �WLOLW�����

H�JL�HHU�ZR�OG�GHVLJ����RU�D��WLOLW��FR�VWU�FW��D�SLSHOL�H�RI�]HUR�FDSDFLW����7KH�]HUR����

L�WHUFHSW�D�DO�VLV�LV�D�VWDWLVWLFDO�PHWKRG�EDVHG�R��WKH�DVV�PSWLR��WKDW�WKHUH�LV�D����

GHJUHH�RI�GHPD�G� VHUYL�J�FDSDFLW�� L��HYH�� WKH�VPDOOHVW�DYDLODEOH���LW�VL]H�RI� D����

GLVWULE�WLR��SOD�W�FRPSR�H�W�� IRU�L�VWD�FH��JDV�SLSHOL�HV��7KH�PL�LP�P�L�WHUFHSW����

PHWKRG� VHHNV� WR� LGH�WLI�� WKH� SRUWLR�� RI� WKH� DJJUHJDWH� KLVWRULFDO� SLSHOL�H� SOD�W����

UHODWHG�WR�D�K�SRWKHWLFDO��R�ORDG�RU�]HUR�L�WHUFHSW�VLW�DWLR���DV�WKLV�UHSUHVH�WV�WKH����

FRVW� WR� H[WH�G� DFFHVV� WR� JDV� VHUYLFH� WR� F�VWRPHUV� D�G� LV� WKHUHIRUH� F�VWRPHU����

UHODWHG�����

$V�GLVF�VVHG�L��P��'LUHFW�7HVWLPR����WKHUH�DUH�WZR�ZLGHO��DFFHSWHG�FRVW����

IDFWRUV�WKDW�L�IO�H�FH�WKH�OHYHO�RI�GLVWULE�WLR��PDL�V�IDFLOLWLHV�L�VWDOOHG�E��D�JDV��WLOLW�����

L��H[SD�GL�J�LWV�JDV�GLVWULE�WLR��V�VWHP���)LUVW��WKH�VL]H�RI�WKH�GLVWULE�WLR��PDL���L�H������

WKH�GLDPHWHU�RI�WKH�PDL���LV�GLUHFWO��L�IO�H�FHG�E��WKH�V�P�RI�WKH�SHDN�SHULRG�JDV����



���

GHPD�GV�SODFHG�R��WKH��WLOLW��V�JDV�V�VWHP�E��LWV�F�VWRPHUV���6HFR�GO���WKH�WRWDO���

L�VWDOOHG� IRRWDJH� RI� GLVWULE�WLR�� PDL�V� LV� L�IO�H�FHG� E�� WKH��HHG� WR� H[SD�G� WKH���

GLVWULE�WLR�� V�VWHP� JULG� WR� HLWKHU� FR��HFW� �HZ� F�VWRPHUV� WR� WKH� V�VWHP� RU� WR���

UHSODFH� D� VHJPH�W� RI� WKH� V�VWHP� WKDW� VHUYHV�H[LVWL�J� F�VWRPHUV��H�J��� ��GHU� D���

SURJUDP�V�FK�DV�0R�WD�D�'DNRWD�V�',03�L�LWLDWLYH����7KHUHIRUH��WR�UHFRJ�L]H�WKDW���

WKHVH�WZR�FRVW�IDFWRUV�L�IO�H�FH�WKH�OHYHO�RI�L�YHVWPH�W�L��GLVWULE�WLR��PDL�V��LW�LV���

DSSURSULDWH� WR� �WLOL]H� D�� L�G�VWU�� UHFRJ�L]HG� PHWKRG� V�FK� DV� WKH� ]HUR�L�WHUFHSW���

D�DO�VLV�RU�DOWHU�DWLYHO���WKH�PL�LP�P�V�VWHP�PHWKRG���WR�VHSDUDWH�WKH�DJJUHJDWH���

KLVWRULFDO�L�YHVWPH�W�L��GLVWULE�WLR��PDL�V�L�WR�D�GHPD�G�D�G�F�VWRPHU�FRPSR�H�W���

IRU�S�USRVHV�RI�FODVVLILFDWLR��D�G�V�EVHT�H�W�DOORFDWLR��ZLWKL��WKH�&266�EDVHG����

R�� WKH�SHDN�SHULRG�GHPD�GV� D�G�WKH���PEHU�RI�F�VWRPHUV�VHUYHG�E��WKH��WLOLW������

UHVSHFWLYHO������

4�� �DV�WKH��VH�RI�WKH�]HUR�LQWHUFHSW�DQG�PLQLP�P�V�VWHP�PHWKRGV�IRU����

GHWHUPLQLQJ�WKH�F�VWRPHU�FRPSRQHQW�RI�JDV�GLVWULE�WLRQ�PDLQV�UHFHLYHG����

QRWHZRUWK��V�SSRUW�DPRQJ�VWDWH�UHJ�ODWRU��M�ULVGLFWLRQV�����

$�� �HV���,�KDYH�UHFH�WO���SGDWHG�D�VW�G��RULJL�DOO��FR�G�FWHG�L�������IRU�DOO�VWDWHV�WKDW����

KDYH� KDG� �WLOLW�� FRPPLVVLR�� RUGHUV� UH�GHUHG� L�� I�OO�� OLWLJDWHG� JDV� JH�HUDO� UDWH����

FDVHV��7KH�V�UYH��L�GLFDWHV�WKDW����VWDWH��WLOLW��UHJ�ODWRU��FRPPLVVLR�V��L�FO�GL�J����

WKH�'LVWULFW�RI�&RO�PELD��UHO���SR��WKH�UHV�OWV�RI�D��HPEHGGHG�FRVW�RI�VHUYLFH�VW�G�����

IRU�UDWHPDNL�J�S�USRVHV����2I�WKRVH�VWDWHV��WKHUH�DUH����VWDWHV�WKDW��WLOL]H�D�]HUR����

L�WHUFHSW� RU� VRPH� IRUP� RI� PL�LP�P� V�VWHP� PHWKRG� WR� FODVVLI�� WKH� FRVWV� RI����

GLVWULE�WLR�� PDL�V� EHWZHH�� F�VWRPHU� D�G� GHPD�G� IRU� JDV� �WLOLWLHV�� � 7R� P�����

�
���7KHUH�DUH�WH��������WDWH��WKDW�UHT�LUH�WKH�ILOL�J�RI�PDUJL�DO�RU�L�FUHPH�WDO�FR�W�RI��HU�LFH��W�GLH����WLOL]H�D�
UD�JH�RI�UH��OW��IURP�P�OWLSOH�FR�W�RI��HU�LFH��W�GLH����WLOL]H�D�UDWH��WDELOL]DWLR��RU�IRUP�OD�UDWH�PHFKD�L�P��
RU��WLOL]H��R��FR�W�FR��LGHUDWLR���WR�H�WDEOL�K�FOD���UH�H��H�UHT�LUHPH�W��D�G�WR��HW��DW�UDO�JD��UDWH���
�



���

N�RZOHGJH�� �R�H� RI� WKH� JDV� �WLOLWLHV� L�� WKRVH� VWDWHV� GHVLJ�� D�G� E�LOG� D� VL�JOH���

VHJPH�W�RI�JDV�GLVWULE�WLR��PDL�V�ZLWK�]HUR�FDSDFLW�����

,,,�� ��$66�5(9(18(�$33257,210(17�

$�� 0RQWDQD��DNRWD�V�3UHVHQWDWLRQ�LQ��LUHFW�7HVWLPRQ��

4�� 3OHDVH�V�PPDUL]H�KRZ�WKH��RPSDQ��V�SURSRVHG�UHYHQ�H�LQFUHDVH�ZDV���

DOORFDWHG�WR�F�VWRPHU�FODVVHV����

$�� 7KH�&RPSD���V�L�WHUFODVV�UHYH��H�SURSRVDO� FR�VLVWV� RI�DGM�VWPH�WV�� L�� YDU�L�J���

SURSRUWLR�V�� WR� WKH� SUHVH�W� UHYH��H� OHYHOV� L�� DOO� LWV� F�VWRPHU� FODVVHV�� 7KH���

&RPSD���V�UHYH��H�L�FUHDVH�SURSRVDO�LV�GHVLJ�HG�WR�PRYH�HDFK�F�VWRPHU�FODVV�V���

UHYH��H�WR�FRVW�UDWLR�WRZDUGV�SDULW��ZKLOH�HVWDEOLVKL�J�D�PL�LP�P�OHYHO�RI�L�FUHDVH���

WR�F�VWRPHU�FODVVHV�WKDW�DUH�F�UUH�WO��DERYH�SDULW������

7KH� SURSRVHG� UHYH��H� DGM�VWPH�W� WR� WKH� 5HVLGH�WLDO� 6HUYLFH� �5DWH����

6FKHG�OHV�����H�V�UHV� WKHLU� SURSRVHG�UDWHV�ZLOO� PRYH� FODVV� UHYH��HV� FORVHU� WR����

FRVW�RI�VHUYLFH�D�G�ZLOO�LPSURYH�WKH�FODVV�V�UHYH��H�WR�FRVW�UDWLR�IURP������WR����������

7KH�SURSRVHG�UHYH��H� L�FUHDVHV�WR�6PDOO� �H�HUDO�6HUYLFH��5DWH�6FKHG�OH���������

/DUJH�)LUP��H�HUDO�6HUYLFH��5DWH�6FKHG�OH������D�G�0L�RW�$)%�'HOLYHU��6HUYLFH����

�5DWH� 6FKHG�OH� ����FODVVHV� UHV�OWV� L�� D� UHYH��H�WR�FRVW� UDWLR� IRU� HDFK� RI� WKHVH����

FODVVHV� DW� SDULW��� RU� ������ 7KH� SURSRVHG� UHYH��H� L�FUHDVHV� WR� WKH� 6PDOO����

,�WHUU�SWLEOH�6DOHV���7UD�VSRUWDWLR��6HUYLFH�FODVV��5DWH�6FKHG�OHV����D�G�����D�G����

/DUJH�,�WHUU�SWLEOH�6DOHV���7UD�VSRUWDWLR��6HUYLFH��5DWH�6FKHG�OH����D�G�����ZDV����

VHW�DW�D�PL�LP�P�DGM�VWPH�W�RI�����RI� WKH�V�VWHP�DYHUDJH�L�FUHDVH� WR�HOLJLEOH����

��R��FR�WUDFWHG��F�VWRPHUV��UHV�OWL�J�L��WKHVH�FODVVHV�PRYL�J�VOLJKWO��KLJKHU�WKD�����

WKHLU�F�UUH�W�SDULW��UDWLR�OHYHOV�UHODWLYH�WR���LW�������

7KLV�UHYH��H�DOORFDWLR��DSSURDFK�UHV�OWHG�L��UHDVR�DEOH�PRYHPH�W�RI�WKH����

5HVLGH�WLDO� FODVV� UHYH��H�WR�FRVW� UDWLR� WRZDUG� ��LW�� RU� ������ ZKLOH� SURYLGL�J����



���

PRGHUDWLR��RI�WKH�UHYH��H�LPSDFW�R��WKLV�FODVV�E��UHT�LUL�J�VRPH�OHYHO�RI�UHYH��H���

L�FUHDVH�UHVSR�VLELOLW��IURP�DOO�F�VWRPHU�FODVVHV�IRU�WKH�&RPSD���V�WRWDO�SURSRVHG���

UHYH��H�UHT�LUHPH�W���)URP�D�FODVV�FRVW�RI�VHUYLFH�VWD�GSRL�W��WKLV�W�SH�RI�FODVV���

PRYHPH�W��D�G�PRGHVW�UHG�FWLR��L��WKH�H[LVWL�J�FODVV�UDWH�V�EVLGLHV��LV�GHVLUDEOH����

%�� 3RVLWLRQ�RI�$$53�

4�� 3OHDVH�V�PPDUL]H�WKH�SRVLWLRQ�RI�$$53����

$�� 8�GHU�0U��5�EL��V�&266��IHZHU�FRVWV�ZR�OG�EH�DOORFDWHG�WR�WKH�5HVLGH�WLDO�FODVV����

7KLV� ZR�OG� OHVVH�� WKH� DPR��W� E�� ZKLFK� WKH� FRVW� RI� VHUYLFH� H[FHHGV� H[LVWL�J���

UHYH��HV�IURP�WKH�FODVV���H�UHFRPPH�GHG�OLPLWL�J�WKH�L�FUHDVH�WR�D���F�VWRPHU���

FODVV� �H[FHSW� WKH�/DUJH� ,�WHUU�SWLEOH� FODVV�� WR� �R� OHVV� WKD�� ���� RI� WKH� V�VWHP���

DYHUDJH� L�FUHDVH�������� ��GHU� 0'8�V� SURSRVHG� UHYH��H� UHT�LUHPH�W�� D�G� �R����

PRUH� WKD�� ����� RI� WKH� DYHUDJH� ������� ��GHU� WKH� &RPSD���V� SURSRVHG����

UHYH��HV��������

��� 0RQWDQD��DNRWD�V�5HE�WWDO�3RVLWLRQ�

���,PSDFW�RI�0�8�V�5HYLVLRQV�WR�5HYHQ�H�5HT�LUHPHQW�

4�� 3OHDVH�V�PPDUL]H�WKH�UHYHQ�H�UHT�LUHPHQW�UHYLVLRQV�EHLQJ�UHFRPPHQGHG�E�����

WKH��RPSDQ��LQ�UHE�WWDO�WHVWLPRQ������

$�� 7KH� &RPSD��� KDV� UHG�FHG� LWV� UHYH��H� UHT�HVW� IURP� ������ PLOOLR�� L�� WKH� GLUHFW����

FDVH�WR�������PLOOLR��L��UHE�WWDO�WHVWLPR����7KH�GHWDLOV�RI�WKH�UHG�FWLR��WR�UHYH��H����

UHT�LUHPH�W� DUH� SUHVH�WHG� L�� WKH� UHE�WWDO� WHVWLPR��� RI� &RPSD��� ZLW�HVV� 0V�����

9HVH������

4�� �DYH��R��UHYLHZHG�WKH�LPSDFW�RI�WKH�UHYHQ�H�UHT�LUHPHQW�FKDQJHV�DQG�KRZ����

LW�LPSDFWV�WKH��266�DQG��R�U�UHYHQ�H�DSSRUWLRQPHQW�UHFRPPHQGDWLRQ�����

�
���5�EL���LUHFW����������������
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$�� �HV��2WKHU�WKD��WKH�RYHUDOO�UHG�FWLR��L��WRWDO�UHYH��HV��WKH�LPSDFW�RI�WKH�FKD�JHV���

WR�WKH�FODVV�E��FODVV�DOORFDWLR�V�L��WKH�&266�ZHUH�PL�RU��7KH�UHV�OWL�J�UHYH��H���

WR�FRVW� UDWLRV� ��GHU� F�UUH�W� UDWHV� DUH� SURSRUWLR�DOO�� KLJKHU� IRU� HDFK� RI� WKH���

&RPSD���V�F�VWRPHU�FODVVHV�D�G�WKH�UHODWLYH�UHODWLR�VKLSV�EHWZHH��WKH�FODVVHV���

DUH� HVVH�WLDOO�� WKH� VDPH�� ,� WKHUHIRUH� UHFRPPH�G� WKDW� WKH� PHWKRG� RI� UHYH��H���

DSSRUWLR�PH�W� WR� WKH� F�VWRPHU� FODVVHV� UHFRPPH�GHG� L�� P�� GLUHFW� WHVWLPR�����

VKR�OG�FR�WL��H�WR�EH��VHG�IRU�WKH�UHYLVHG�UHYH��H�UHT�LUHPH�W����

4�� �DYH��R��SUHSDUHG�DQ�H[KLELW�WR�VKRZ�WKH�UHFRPPHQGHG�UHYHQ�H�DOORFDWLRQ���

�QGHU�WKH�UHYLVHG�UHYHQ�H�UHT�LUHPHQW����

$�� �HV��,��([KLELWBBB�5-$��5��,�KDYH�VKRZ��WKH�F�UUH�W�UHYH��H�WR�FRVW�UDWLRV���GHU����

WKH�&RPSD���V�UHYLVHG�UHYH��H�UHT�LUHPH�W��P��RULJL�DO�UHYH��H�DOORFDWLR��EDVHG����

R�� WKH� &266� IURP� WKH� &RPSD���V� GLUHFW� FDVH�� D�G� P�� UHYLVHG� UHYH��H����

DSSRUWLR�PH�W� UHFRPPH�GDWLR�� EDVHG� R�� WKH� UHYLVHG� UHYH��H� UHT�LUHPH�W��$V����

VKRZ��L��([KLELWBBB�5-$��5���WKH�UHYH��H�DSSRUWLR�PH�W�,�SURSRVHG�L��P��GLUHFW����

WHVWLPR���LV�VWLOO�DSSURSULDWH�DIWHU�WDNL�J�WKH�&RPSD���V�UHYLVLR�V�L�WR�DFFR��W��,����

WKHUHIRUH� FR�WL��H� WR� UHFRPPH�G� WKDW� WKH� 5HVLGH�WLDO� UDWH� FODVV� UHFHLYH� D�����

L�FUHDVH�WKDW�UHV�OWV�L��D�UHYH��H�WR�FRVW�UDWLR�RI�������WKH�6PDOO�)LUP��/DUJH�)LUP����

D�G� $LU� )RUFH� 'HOLYHU�� FODVVHV� UHFHLYH� L�FUHDVHV� L�� DPR��WV� WKDW� EUL�J� WKHLU����

UHVSHFWLYH�UHYH��H�WR�FRVW� UDWLRV�WR���LW��DW������D�G�WKDW�WKH�6PDOO�,�WHUU�SWLEOH����

D�G�/DUJH�,�WHUU�SWLEOH�FODVVHV�UHFHLYH�D�PL�LP�P�L�FUHDVH�RI�����RI�WKH�V�VWHP����

DYHUDJH�L�FUHDVH�����

���5HVSRQVH�WR�$$53�V�3RVLWLRQ�

4�� ,Q�YLHZ�RI�WKH�DGM�VWPHQWV�E��WKH��RPSDQ��WR�WKH�UHYHQ�H�UHT�LUHPHQW����

GLVF�VVHG�DERYH��KDYH��R��D�UHVSRQVH�WR�0U��5�ELQ�V�SURSRVHG�UHYHQ�H����

DOORFDWLRQ�WR�WKH�UHVSHFWLYH�F�VWRPHU�FODVVHV�����
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$�� �LYH�� WKH�OHYHO�RI�FRVW�V�EVLGLHV���GHU� F�UUH�W�UDWHV�SURYLGHG�E��WKH�6PDOO�D�G���

/DUJH�,�WHUU�SWLEOH�F�VWRPHU�FODVVHV�WR�WKH�UHPDL�L�J�F�VWRPHU�FODVVHV��,�IL�G�WKDW���

0U�� 5�EL��V� SURSRVDO� WR� UDLVH� WKH� OHYHO� RI� UHYH��H� L�FUHDVH� WR� WKHVH� WZR���

,�WHUU�SWLEOH� FODVVHV� WR� ���� RI� WKH� V�VWHP� DYHUDJH�� ZKLFK� I�UWKHU� ZLGH�V� WKH���

GLVSDULW��L��EHWZHH��UHYH��H�D�G�FRVW��LV�H[FHVVLYH���,�UHFRPPH�G�L�FUHDVL�J�WKH���

UHYH��HV� WR� WKHVH� WZR�FODVVHV��R� PRUH� WKD�� ���� RI� WKH� V�VWHP� DYHUDJH�� DV� ,���

SURSRVHG�L��P��GLUHFW�WHVWLPR����0��SURSRVHG�UHYH��H�L�FUHDVH�WR�WKH�5HVLGH�WLDO���

FODVV����GHU�WKH�&RPSD���V�UHYLVHG�UHYH��H�UHT�LUHPH�W�LV������RI�WKH�V�VWHP���

DYHUDJH��ZKLFK�LV�OHVV�WKD��0U��5�EL��V�SURSRVHG��SSHU�OLPLW����

,9�� 5(6,�(17,$��5$7(��(6,�1�

$�� 0RQWDQD��DNRWD�V�3UHVHQWDWLRQ�LQ��LUHFW�7HVWLPRQ��

4�� 3OHDVH�V�PPDUL]H�KRZ�WKH��RPSDQ��V�UHVLGHQWLDO�FODVV�UDWH�GHVLJQ����

SURSRVDO�����

$�� 0R�WD�D�'DNRWD� KDV� SURSRVHG� WR� DGM�VW� WKH� PR�WKO�� %DVLF�6HUYLFH� &KDUJHV� WR����

EHWWHU� UHIOHFW� WKH� ��GHUO�L�J� FRVWV� RI� SURYLGL�J� EDVLF� F�VWRPHU� VHUYLFH� IRU� LWV����

F�VWRPHUV��7KH�5HVLGH�WLDO�5DWH�6FKHG�OHV�GR��RW�FR�WDL��D�'LVWULE�WLR��'HOLYHU�����

&KDUJH��$�%DVLF�6HUYLFH�&KDUJH�WKDW�EHWWHU�UHIOHFWV�WKH�OHYHO�RI�F�VWRPHU�UHODWHG����

FRVWV�ZLOO�UHV�OW�L��D�F�VWRPHU�V�D���DO�ELOO�PRUH�DFF�UDWHO��UHIOHFWL�J�WKH��R��JDV����

UHYH��H�DPR��WV�DSSURYHG�E��WKH�&RPPLVVLR��L��WKLV�UDWH�FDVH��ZKLOH�F�VWRPHUV����

ZLOO�UHFRJ�L]H�WKH� UHV�OWV�RI�WKHLU�H�HUJ��FR�VHUYDWLR��HIIRUWV�L��WKH�DPR��W�WKH�����

SD��IRU�WKH�JDV�FRPPRGLW��L��WKHLU�PR�WKO��ELOOV��$�%DVLF�6HUYLFH�&KDUJH�SURYLGHV����

L�FUHDVHG� ELOO� VWDELOLW�� IRU� F�VWRPHUV� D�G� L�FUHDVHG� UHYH��H� VWDELOLW�� IRU� WKH����

&RPSD����7KH� %DVLF� 6HUYLFH� &KDUJH� ��GHU� 5HVLGH�WLDO� 5DWH� ���LV� SURSRVHG�DW����

��������SHU�GD��ZKLFK�UHIOHFWV�D��DYHUDJH�PR�WKO��FKDUJH�RI���������D��L�FUHDVH����

RI�DSSUR[LPDWHO��������SHU�PR�WK�IURP�WKH�F�UUH�WO��HIIHFWLYH�FKDUJH������
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%�� 3RVLWLRQ�RI�$$53�

4�� 3OHDVH�V�PPDUL]H�WKH�SRVLWLRQ�RI�$$53�IRU�WKH��RPSDQ��V�5HVLGHQWLDO�UDWH���

GHVLJQ����

$�� ,W�LV�0U��5�EL��V�RSL�LR��WKDW�WKH�&RPSD���V�SURSRVHG�UHVLGH�WLDO�UDWH�GHVLJ��LV��RW���

FR�VLVWH�W�ZLWK�WKH�UHV�OWV�RI�LWV�&266��GRHV��RW�UHIOHFW�D�IDLU�DOORFDWLR��RI�FRVWV���

DPR�J� UHVLGH�WLDO� F�VWRPHUV� ZLWK� GLIIHUH�W� GHPD�G� D�G� FR�V�PSWLR����

FKDUDFWHULVWLFV��D�G�GRHV��RWKL�J�WR�H�FR�UDJH�WKH�HIILFLH�W��VH�RI��DW�UDO�JDV����

4�� �KDW�LV�0U��5�ELQ�V�5HVLGHQWLDO�UDWH�GHVLJQ�SURSRVDO����

$�� 0U��5�EL��UHFRPPH�GV�WKDW�WKH�5HVLGH�WLDO�%DVLF�6HUYLFH�&KDUJH�VKR�OG��RW�EH���

L�FUHDVHG���H�VWDWHV�WKDW���GHU�WKH�&RPSD���V�&266��WKH�H[LVWL�J�%DVLF�6HUYLFH���

&KDUJH� I�OO�� UHFRYHUV� DOO� F�VWRPHU�UHODWHG� FRVWV�� 8�GHU�0U�� 5�EL��V� &266�� WKH����

H[LVWL�J�%DVLF�6HUYLFH�&KDUJH�FROOHFWV�PRUH�WKD��������SHU�PR�WK�L��H[FHVV�RI�WKH����

WRWDO�F�VWRPHU�UHODWHG�FRVWV���H�SURSRVHV�WKDW�D���UDWH�L�FUHDVH�DOORFDWHG�WR�WKH����

5HVLGH�WLDO� FODVV� VKR�OG� EH� FROOHFWHG� VROHO�� WKUR�JK� D� �VDJH� EDVHG� YRO�PHWULF����

FKDUJH�������

��� 0RQWDQD��DNRWD�V�5HE�WWDO�3RVLWLRQ�

4�� ,Q�YLHZ�RI�WKH�5HVLGHQWLDO�%DVLF�6HUYLFH��KDUJH�SURSRVHG�E��WKH��RPSDQ������

KDYH��R��RIIHUHG�DQ��I�UWKHU�DQDO�VLV�WKDW�ZR�OG�HYDO�DWH�WKH�PDJQLW�GH�RI����

LQFUHDVHV�WR�ZKLFK�LQGLYLG�DO�F�VWRPHUV�ZLOO�EH�H[SRVHG�����

$�� �HV�� $V� GLVF�VVHG� L�� P�� GLUHFW� WHVWLPR���� WKLV� FD�� JH�HUDOO�� EH� DVVHVVHG� E�����

D�DO�]L�J� KRZ� D� FKD�JH� L�� UDWHV� LPSDFWV� D� F�VWRPHU�V� WRWDO�ELOO�� UDWKHU� WKD�� WKH����

L�GLYLG�DO�UDWH�FRPSR�H�WV��D�G�LV�EHVW�D�DO�]HG�E��ORRNL�J�DW�WKH�V�P�WRWDO�RI�WKH����

F�VWRPHU�V� ELOOV� RYHU� D� WZHOYH�PR�WK� SHULRG�� � 7KH� D�DO�VLV� VKR�OG� ORRN� DW� WKH����

�
���,ELG�������������
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DPR��W� RI� FKD�JH� L�� GROODUV� SDLG� L�VWHDG� RI� PHUHO�� IRF�VL�J� R�� SHUFH�WDJH���

L�FUHDVHV�� � 7KLV� LV� EHFD�VH� WKH� SHUFH�WDJH� L�FUHDVH� L�� D� VPDOOHU� ELOO� DSSHDUV���

UHODWLYHO��KLJK����

4�� �DYH��R��SHUIRUPHG�WKH�DQDO�VLV��R��UHFRPPHQG�IRU�WKH��RPSDQ��V���

5HVLGHQWLDO�%DVLF�6HUYLFH��KDUJH�SURSRVDO����

$�� �HV���0��GLUHFW�WHVWLPR���DGGUHVVHG�WKH�LPSDFW�WKDW�D��L�FUHDVH�IURP�WKH�F�UUH�W���

5HVLGH�WLDO�%DVLF�6HUYLFH� &KDUJH� WR� WKH�&RPSD���V� SURSRVHG���������SHU�GD����

%DVLF� 6HUYLFH� &KDUJH�� ZR�OG� KDYH� R�� ELOOV� SDLG� E�� 5HVLGH�WLDO� F�VWRPHUV� D�G���

5HVLGH�WLDO� ORZ�L�FRPH� F�VWRPHUV�RYHU�D�WZHOYH�PR�WK�SHULRG���5HVLGH�WLDO�D�G���

5HVLGH�WLDO�ORZ�L�FRPH�F�VWRPHUV�ZR�OG�DOO�VHH�D��D���DO�L�FUHDVH�RI��������WR����

��������D�� DYHUDJH�PR�WKO��L�FUHDVH�EHWZHH��������D�G��������&RPSDUL�J�WKH����

D���DO� ELOO� IUHT�H�FLHV� RI� ORZ�L�FRPH� F�VWRPHUV� ZLWK� WKRVH� RI� WKH� JH�HUDO����

SRS�ODWLR��RI�UHVLGH�WLDO�F�VWRPHUV��WKH�ORZ�L�FRPH�F�VWRPHU�JUR�S�KDYH�D���DO����

�VDJH�SURILOHV�YHU��VLPLODU�WR�WKRVH�RI�WKH�ODUJHU�5HVLGH�WLDO�FODVV���7KLV�L�IRUPDWLR�����

DGGUHVVHV� D� �RW���FRPPR�� SHUFHSWLR�� RI� ORZ�L�FRPH� F�VWRPHUV�� ZKLFK� LV� WKDW����

WKH��WH�G�WR�EH�ORZ��VH�F�VWRPHUV�DV�ZHOO��7KH�D�DO�VLV�VKRZV�WKLV�SHUFHSWLR���RW����

WR�EH�WU�H�����

4�� �KDW�LV�WKH�FRPSRVLWLRQ�RI�WKH�5HVLGHQWLDO�5DWH����%DVLF�6HUYLFH��KDUJH�RI����

�������SHU�GD��RU�DQ�DYHUDJH�PRQWKO��FKDUJH�RI������������

$�� 7KH�5HVLGH�WLDO�5DWH����%DVLF�6HUYLFH�&KDUJH�LV�FRPSRVHG�RI�������SHU�F�VWRPHU�����

SHU� PR�WK� RI� IL[HG� GHPD�G�UHODWHG� FRVWV�� D�G� ������� SHU� PR�WK� RI� F�VWRPHU����

UHODWHG� FRVWV�� IRU� D� WRWDO� PR�WKO�� HT�LYDOH�W� RI� �������� � 8�GHU� WKH� &RPSD���V����

UHYLVHG� UHYH��H� UHT�LUHPH�W�� 5HVLGH�WLDO� 5DWH� ��� HT�LYDOH�W� %DVLF� 6HUYLFH����

&KDUJH�ZR�OG�EH�FRPSRVHG�RI��������SHU�PR�WK�RI�F�VWRPHU�UHODWHG�FRVWV� D�G����



���

������ SHU� F�VWRPHU�� SHU� PR�WK� RI� GHPD�G�UHODWHG� FRVWV�� IRU� D� WRWDO� PR�WKO����

HT�LYDOH�W�RI������������

9�� 7�528��387�$��2�$7,21�)$�725�)25��,675,%87,21�0$,16�

$�� 0RQWDQD��DNRWD�V�3UHVHQWDWLRQ�LQ��LUHFW�7HVWLPRQ��

4�� 3OHDVH�V�PPDUL]H�WKH��RPSDQ��V�FODVVLILFDWLRQ�DQG�DOORFDWLRQ�RI�GLVWULE�WLRQ���

PDLQV����

$�� 7KH�&RPSD���FODVVLILHG�����RI�LWV�L�YHVWPH�W�L��GLVWULE�WLR��PDL�V�DV�F�VWRPHU���

UHODWHG� D�G� ���� RI� WKH� L�YHVWPH�W� DV� GHPD�G� UHODWHG�� � 7KH� F�VWRPHU� UHODWHG���

SRUWLR�� RI� WKH� GLVWULE�WLR�� PDL�V� L�YHVWPH�W� ZDV� WKH�� DOORFDWHG� EDVHG� R�� WKH���

��PEHU�RI�F�VWRPHUV�R��0R�WD�D�'DNRWD�V�V�VWHP���$V�GLVF�VVHG�H[WH�VLYHO��L����

P�� GLUHFW� WHVWLPR���� D�G� DJDL�� L�� 6HFWLR�� ,,�� &�� RI� P�� UHE�WWDO� WHVWLPR���� WKH���

GHPD�G�UHODWHG�L�YHVWPH�W�ZDV�DOORFDWHG�WR�WKH�F�VWRPHU�FODVVHV�EDVHG�R��WKHLU����

UHVSHFWLYH� FR�WULE�WLR�� WR� SHDN� GD�� GHPD�G� ��GHU� V�VWHP� GHVLJ�� ZHDWKHU����

FR�GLWLR�V�� L�� RWKHU� ZRUGV�� R�� D� �GHVLJ�� GD��� EDVLV�� 1R�H� RI� WKH� &RPSD���V����

GLVWULE�WLR��PDL��L�YHVWPH�WV�ZHUH�FODVVLILHG�DV�FRPPRGLW���RU�WKUR�JKS�W��UHODWHG����

EHFD�VH�GLVWULE�WLR�� PDL�V� L�YHVWPH�WV� DUH�VLPSO���RW�D�I��FWLR��RI�� �RU� GR�WKH����

��GHUO�L�J�FRVW�FRPSR�H�WV�YDU��ZLWK��WKUR�JKS�W���,�VWHDG��WKH��DUH�D�I��FWLR��RI����

WKH���PEHU�RI�F�VWRPHUV�R��D��/'&�V�VWHP�D�G�WKH�GHVLJ��GD��GHPD�G�RI�WKRVH����

F�VWRPHUV�������

%�� 3RVLWLRQ�RI�$GYRFDF��6WDII�

4�� 3OHDVH�V�PPDUL]H�WKH�SRVLWLRQ�RI�WKH�$GYRFDF��6WDII�����

$�� $GYRFDF�� 6WDII� ZLW�HVV�� �U�� �HLGHOO�� FR�FO�GHV� IURP� UHFH�W� D�G� H[SHFWHG����

L�YHVWPH�WV�E��WKH�&RPSD���WR�H�KD�FH�VDIHW��D�G�UHOLDELOLW��RI�WKH�GLVWULE�WLR�����

V�VWHP� WKDW� D� ODUJH� GULYHU� RI� WKH� SURSRVHG� UDWH� L�FUHDVH� LV� WKH� &RPSD���V����

V�EVWD�WLDO�FDSLWDO�L�YHVWPH�W�L��UHSODFL�J�JDV�PDL�V�DV�SDUW�RI�WKH�',03�D�G����



���

66,3���,��WKH�L�VWD�FH�RI�WKH�SLSHOL�H�UHSODFHPH�WV�IRU�VDIHW���0U���HLGHOO�RSL�HV���

WKDW���LW�DSSHDUV�WKDW�WKH�GHFLVLR��WR�L�VWDOO���L�FK�3(��SODVWLF�SLSH��ZDV�L��SDUW���

G�H�WR�WKH���PEHU�RI�F�VWRPHUV�R��WKH�OL�H�YHUV�V�SHDN�GHPD�G������H�DOVR���

FR�FO�GHV�WKDW�WKH�FRVWV�UHODWHG�WR�WKH�',03�SURJUDP�ZHUH��RW��HFHVVLWDWHG���

E��WKH��HHG�WR�PHHW�F�VWRPHU�SHDN�GHPD�GV��FLWL�J�D�UHG�FWLR��L��WKH�SURMHFWHG���

GHVLJ��GD��SHDN�GHPD�G�DOORFDWLR��IDFWRUV� L��WKH�F�UUH�W�UDWH�FDVH�IURP�WKH���

OHYHO� L�� WKH�SULRU�0R�WD�D�'DNRWD� UDWH�FDVH����%DVHG�R��WKLV�FR�FO�VLR���KH���

WKH��UHFRPPH�GV�WKDW�WKH�&RPSD���DSSO��D�SURMHFWHG�WKUR�JKS�W�DOORFDWLR����

IDFWRU�IRU�WKH�GLVWULE�WLR��PDL�V�L�YHVWPH�WV�WKDW�DUH�UHODWHG�WR�VDIHW���L�VWHDG���

RI� L�FO�GL�J� WKHVH� L�YHVWPH�WV� DV� ���� F�VWRPHU� UHODWHG� D�G� ���� GHPD�G����

UHODWHG�D�G�DOORFDWL�J� WKH� L�YHVWPH�W�FRVWV�EDVHG� R�� ��PEHU�RI� GLVWULE�WLR�����

F�VWRPHUV�D�G�GHVLJ��GD���UHVSHFWLYHO��������

��� 0RQWDQD��DNRWD�V�5HE�WWDO�3RVLWLRQ�

4�� 3OHDVH�V�PPDUL]H�WKH�YDULR�V�IDFWRUV�WKDW�LQIO�HQFH�0RQWDQD��DNRWD�V�PDMRU����

FDSLWDO�SURMHFWV�����

$�� 0R�WD�D�'DNRWD�ZLW�HVV��0U��3DWULFN�'DUUDV��SURYLGHV�D�GHWDLOHG�GLVF�VVLR��RI�WKH����

PDMRU�FDSLWDO�SURMHFWV�L��KLV�'LUHFW�7HVWLPR�����7KH�IROORZL�J�LV�D��H[FHUSW�����

�7KH�E�ON�RI�0R�WD�D�'DNRWD�V�PDMRU�FDSLWDO�SURMHFWV�DUH�SLSHOL�H����

UHSODFHPH�W�SURMHFWV�WKDW�KDYH�EHH�� LGH�WLILHG�IRU�VDIHW��UHDVR�V����

D�G� WR� UHG�FH� ULVN� R�� 0R�WD�D�'DNRWD�V� V�VWHP�� D�G� V�VWHP����

UHL�IRUFHPH�WV�RU�V�VWHP�H[SD�VLR�V�WKDW�KDYH�EHH��LGH�WLILHG�DV����

�HHGHG�WR�H�V�UH�V�VWHP�UHOLDELOLW��D�G�WR�DFFRPPRGDWH�JURZWK�R�����

WKH�&RPSD���V� V�VWHP��$� UHL�IRUFHPH�W�LV�D���SJUDGH�WR�H[LVWL�J����

L�IUDVWU�FW�UH� RU� �HZ� V�VWHP� DGGLWLR�V�� ZKLFK� L�FUHDVHV� V�VWHP����

�
����HLGHOO��LUHFW���������������
���,ELG���������������
���,ELG����������������
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FDSDFLW��� UHOLDELOLW��� D�G� VDIHW��� $�� H[SD�VLR�� LV� D� �HZ� V�VWHP���

DGGLWLR�� WR� DFFRPPRGDWH� D�� L�FUHDVH� L�� GHPD�G�� &ROOHFWLYHO�����

WKHVH�DUH�N�RZ��DV�GLVWULE�WLR��V�VWHP�H�KD�FHPH�WV��'LVWULE�WLR����

V�VWHP�H�KD�FHPH�WV�GR��RW�UHG�FH�GHPD�G���RU�GR�WKH��FUHDWH���

DGGLWLR�DO�V�SSO���,�VWHDG��H�KD�FHPH�WV�FD��L�FUHDVH�WKH�RYHUDOO���

FDSDFLW��RI�D�GLVWULE�WLR��SLSHOL�H�V�VWHP�ZKLOH��WLOL]L�J�H[LVWL�J�JDWH���

VWDWLR�� V�SSO�� SRL�WV�� 7KH� WZR� EURDG� FDWHJRULHV� RI� GLVWULE�WLR����

H�KD�FHPH�W� VRO�WLR�V� DUH� SLSHOL�HV� D�G� UHJ�ODWRUV��� �HPSKDVLV���

DGGHG����

4�� ,V�0U���HLGHOO�V�UHOLDQFH�RQ�WKH�UHG�FWLRQ�LQ�WKH��RPSDQ��V�SURMHFWHG�GHVLJQ����

GD��GHPDQG�LQ�WKH�F�UUHQW�FRVW�RI�VHUYLFH�VW�G��D�YDOLG�UDWLRQDOH�IRU����

FRQFO�GLQJ�WKDW�WKH�FRVWV�UHODWHG�WR�WKH��,03�SURJUDP�ZHUH�QRW����

QHFHVVLWDWHG�E��WKH�QHHG�WR�PHHW�F�VWRPHU�SHDN�GHPDQGV�����

$�� 1R���3LSHOL�H�FDSDFLW��FR�GLWLR�V�R��D���VSHFLILF�SLSHOL�H�VHJPH�W�WKDW�LV�HYDO�DWHG����

IRU�UHSODFHPH�W�DUH�D�NH��FR�VLGHUDWLR��L��GHWHUPL�L�J�WKH�VL]H�RI�WKH�UHSODFHPH�W����

SLSHOL�H��ZKHWKHU��HFHVVDU��WR�UHVROYH�D�F�UUH�W�ODFN�RI�DGHT�DWH�FDSDFLW��R��WKH����

SLSHOL�H�VHJPH�W�WDUJHWHG�IRU�UHSODFHPH�W��G�H�WR�JURZWK�L��F�VWRPHU�GHPD�G�R�����

WKDW�VHJPH�W��RU�WR�LPSURYH�WKH�RYHUDOO�UHOLDELOLW��RI�WKH�FR�WLJ�R�V�SLSHOL�H�V�VWHP����

WR�PHHW�WKH�GHPD�GV�RI�WKH�F�VWRPHUV�VHUYHG�E��WKDW�V�VWHP���GHU�SHDN�ZHDWKHU����

FR�GLWLR�V�� � 7KH� GHVLJ�� FULWHULD� �VHG� WR� H�JL�HHU� D�G� FR�VWU�FW� D� UHSODFHPH�W����

SLSHOL�H� VHJPH�W� DUH� �R� GLIIHUH�W� WKD�� WKRVH� �VHG� ZKH�� H[WH�GL�J� GLVWULE�WLR�����

PDL�V�EH�R�G�WKH�F�UUH�W�UHDFK�RI�WKH�GLVWULE�WLR��JULG�WR�VHUYH�WKH�SHDN�GHPD�GV����

RI��HZ�F�VWRPHUV�����

4�� �RHV�D�UHG�FWLRQ�LQ�WKH�SURMHFWHG�V�VWHP�GHVLJQ�GD��GHPDQG�DOORFDWLRQ����

IDFWRUV��VHG�WKH��RPSDQ��V��266�GLFWDWH�WKDW�GHFLVLRQV�UHJDUGLQJ�SLSHOLQH����

UHSODFHPHQW�VKR�OG�QRW�FRQVLGHU�WKH�FROOHFWLYH�FRQQHFWHG�PD[LP�P�ORDGV�RI����

F�VWRPHUV�RQ�WKH�SLSHOLQH�VHJPHQW�WR�EH�UHSODFHG�����



���

$�� 1R�� �7KH� SURMHFWHG� V�VWHP� GHVLJ�� GD�� �VHG� IRU�&266� S�USRVHV� LV�D� ZHLJKWHG���

DYHUDJH� RI� WKH� SHDN� GD�� DYHUDJH� WHPSHUDW�UHV� WKUR�JKR�W� WKH� H�WLUH� 0R�WD�D���

'DNRWD� VHUYLFH� WHUULWRU�� L�� 1RUWK� 'DNRWD�� H[SHULH�FHG� RYHU� D� UROOL�J� WKLUW���HDU���

KLVWRULFDO�SHULRG���,W�ZLOO�WKHUHIRUH�FKD�JH�IURP�WLPH�WR�WLPH���7KLV�VKR�OG��RW�D�G���

GRHV��RW�UHOLHYH�WKH�&RPSD���RI�LWV�UHVSR�VLELOLW��WR�DGKHUH�WR�LWV�SLSHOL�H�GHVLJ����

FULWHULD�ZKH��UHSODFL�J�D�VSHFLILF�VHJPH�W�RI�LWV�GLVWULE�WLR��SLSHOL�H��HWZRUN�D�G���

WKHUHE��GLVUHJDUG�WKH�SHDN�GHPD�G�UHT�LUHPH�WV�RI�WKH�F�VWRPHUV�FR��HFWHG�WR���

WKDW�SLSHOL�H�VHJPH�W����

4�� 0U���HLGHOO�FLWHV�WKH�IROORZLQJ�VWDWHPHQW���7KH��RPSDQ��DOVR�VWDWHG�WKDW���

ZKHQ�FRQVLGHULQJ�VDIHW��UHODWHG�SURMHFWV��WKH�FRVW�SHU�F�VWRPHU�DV�ZHOO�DV����

WKH�Q�PEHU�RI�F�VWRPHUV�VHUYHG�LV�QRW�D�FRQVLGHUDWLRQ�RQ�ZKHWKHU�D�VDIHW�����

UHODWHG�SURMHFW�ZLOO�EH�S�UV�HG�������H�UHOLHV�RQ�WKLV�VWDWHPHQW��ZLWKR�W����

DWWULE�WLRQ�WR�WKH�VR�UFH�RU�FRQWH[W��DV�UDWLRQDOH�IRU�KLV�WKUR�JKS�W�DOORFDWLRQ����

UHFRPPHQGDWLRQ�IRU�VDIHW��UHODWHG�SLSHOLQH�LQYHVWPHQW����R��R��DFFHSW�WKLV����

UHDVRQLQJ�����

$�� 1R�� � 0U�� �HLGHOO� LV� FR�I�VL�J� WKH� IDFWRUV� WKDW� GHWHUPL�H� WKH� �HHG� WR� UHSODFH� D����

VSHFLILF�VHJPH�W�RI�SLSHOL�H�IRU�VDIHW��UHDVR�V��ZLWK�R�H�RI�WKH�WZR�NH��FRVW�IDFWRUV����

��GHUO�L�J�WKH�DFW�DO�GHVLJ��D�G�FR�VWU�FWLR��RI�WKH�UHSODFHPH�W�SLSHOL�H��WKDW�LV�����

WKDW�SRUWLR��RI�WKH�FR�VWU�FWLR��FRVW�UHODWHG�WR�H[WH�GL�J�WKH�SLSHOL�H�WR�UHDFK�DOO�RI����

WKH�F�VWRPHUV�SUHYLR�VO��FR��HFWHG�WR�WKH�SLSHOL�H�VHJPH�W�WR�EH�UHSODFHG���0U�����

'DUUDV� GLVF�VVHV� WKH� VDIHW�� UHODWHG� FR�VLGHUDWLR�V� WKDW� GHWHUPL�H� WKH� �HHG� WR����

UHSODFH�D�SLSHOL�H�������

�7KH� 6�VWHP� 6DIHW�� D�G� ,�WHJULW�� 3URJUDP� �66,3�� FR�WL��HV� WR����

SULRULWL]H� UHSODFHPH�W� RI� HDUO�� YL�WDJH� SODVWLF� SLSHOL�HV� SUR�H� WR����

�
���,ELG����������������
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SRRU� PD��IDFW�UL�J�� L�G�VWU�� GRF�PH�WHG�$OG�O�$� SODVWLF�GHIHFWV����

��N�RZ�� DWWULE�WHV�� PLVVL�J� GDWD�� PHFKD�LFDO� ILWWL�JV�� L�VLGH� JDV���

PHWHUV��D�G��R��UHSRUWHG�WKLUG�SDUW��GDPDJHV�������

� 0U�� 'DUUDV� DOVR� GLVF�VVHV� WKH� W�SHV� RI� SURMHFWV� SHUIRUPHG� WR� DGGUHVV� VDIHW����

UHODWHG�FR�FHU�V����

�3LSHOL�H� UHSODFHPH�W� LV� W�SLFDOO�� WKH� PRVW� YLDEOH� RSWLR�� WR���

UHPHGLDWH� ULVNV� DVVRFLDWHG� ZLWK� PDWHULDO�� MRL�W�� ZHOG�� FRUURVLR�����

�DW�UDO� IRUFHV�� D�G�RU� HT�LSPH�W�� ,I� 0R�WD�D�'DNRWD� GHWHUPL�HV���

WKDW� UHSODFHPH�W� LV� D�� DSSURSULDWH� DFWLR�� WR� UHG�FH� WKH� ULVN�� WKH���

&RPSD���HVWDEOLVKHV�D�UHSODFHPH�W�SURMHFW��������

� 7KH� ULVN� IDFWRUV� GLVF�VVHG� E�� 0U�� 'DUUDV� WKDW� GHWHUPL�H� WKH� �HHG� WR� SULRULWL]H����

UHSODFHPH�W� RI� FHUWDL�� KLJK� ULVN� SLSHOL�H� VHJPH�WV� DUH� VHSDUDWH� D�G����

GLVWL�J�LVKDEOH�IURP�WKH�H�JL�HHUL�J�GHVLJ��FULWHULD��VHG�WR�E�LOG�WKH�UHSODFHPH�W����

SLSHOL�H�� � 0U�� �HLGHOO�V� UHFRPPH�GDWLR�� WR� DOORFDWH� VDIHW�� UHODWHG� L�YHVWPH�WV����

YRO�PHWULFDOO���EDVHG�R��D�SURMHFWHG�WKUR�JKS�W��KDV��R�UHODWLR�VKLS�WR�HLWKHU�WKH����

ULVN�IDFWRUV�WKDW�OHDG�WR�WKH��HHG�IRU�UHSODFHPH�W�RI�D�SLSHOL�H�VHJPH�W�RU�WKH�FRVW����

FD�VDWLR�� FKDUDFWHULVWLFV� RI� WKH� GHVLJ�� D�G� FR�VWU�FWLR�� RI� WKH� UHSODFHPH�W����

SLSHOL�H�����

4�� �R��SURYLGHG�D�T�RWDWLRQ�IURP�0U���HLGHOO�HDUOLHU�LQ�6HFWLRQ�9��%��RI��R�U����

UHE�WWDO�WHVWLPRQ��ZKHUH�KH�VWDWHV��WKDW�WKH�GHFLVLRQ�WR�LQVWDOO���LQFK�3(����

�SODVWLF�SLSH��ZDV�LQ�SDUW�G�H�WR�WKH�Q�PEHU�RI�F�VWRPHUV�RQ�WKH�OLQH����

YHUV�V�SHDN�GHPDQG�����KDW�LV��R�U�UHVSRQVH�WR�WKLV�VWDWHPHQW�����

$�� 0��UHVSR�VH�LV�WZR�IROG��)LUVW��0U���HLGHOO�IDLOV�WR�UHFRJ�L]H�WKDW�WKH�UHSODFHPH�W����

SLSH�VL]H��GLDPHWHU��LV�VHOHFWHG�EDVHG�R��WKH�SHDN�GHPD�G�LPSRVHG�R��WKH�V�VWHP����

E�� WKH� ��PEHU� D�G� W�SHV� RI� F�VWRPHUV� FR��HFWHG�� D�G� VHFR�G�� KLV� VWDWHPH�W����

�
����DUUD���LUHFW�������������
���,ELG�������������



���

FR�IOLFWV� ZLWK� KLV� SURSRVHG� YRO�PHWULF� DOORFDWLR�� RI� WKH� VDIHW�� UHODWHG� SLSHOL�H���

L�YHVWPH�WV���GHU�WKH�',03�D�G�66,3�SURJUDPV���2�H�ZR�OG�FR�FO�GH�IURP�WKDW���

VWDWHPH�W�WKDW�D�F�VWRPHU�EDVHG�DOORFDWLR��ZR�OG�EH�UHFRPPH�GHG����RZHYHU��D���

S�UHO�� F�VWRPHU�EDVHG� DOORFDWLR�� PHWKRG� ZR�OG� �RW� VHUYH� 0U�� �HLGHOO�V� IDLUO����

WUD�VSDUH�W� S�USRVH� L�� FKRRVL�J� D�� ��V�SSRUWHG� YRO�PHWULF�EDVHG� WKUR�JKS�W���

DOORFDWLR��RI�WKH�UHSODFHPH�W�SLSHOL�H�L�YHVWPH�WV��WKDW�LV��VKLIW�FRVW�UHVSR�VLELOLW����

IURP� VPDOOHU�� ORZ� ORDG�IDFWRU� F�VWRPHUV� �L�H��� KLJK� SHDN�GHPD�G� UHODWLYH� WR� ORZ���

D���DO��VDJH��WR�ODUJHU��KLJK�ORDG�IDFWRU�F�VWRPHUV��L�H���ORZ�SHDN�GHPD�G�UHODWLYH���

WR�KLJK�D���DO��VDJH���WR�WKH�EH�HILW�RI�KLV�FOLH�W�V�FR�VWLW�H�WV�����

9,�� 3�$6(�,1�2)��$�3(721�5$7(6�

$�� 0RQWDQD��DNRWD�V�3UHVHQWDWLRQ�LQ��LUHFW�7HVWLPRQ��

4�� 3OHDVH�V�PPDUL]H�WKH��RPSDQ��V�SURSRVDO�IRU�D�WZR�SKDVH�LQWHJUDWLRQ�RI�WKH����

�DKSHWRQ�VHUYLFH�DUHD�UDWHV�����

$�� ,��3KDVH���RI�WKH�L�WHJUDWLR���:DKSHWR��5HVLGH�WLDO�6HUYLFH���HZ�0R�WD�D�'DNRWD����

5DWH� 6FKHG�OH� ���� D�G� )LUP� �H�HUDO� 6HUYLFH� ��HZ� 0R�WD�D�'DNRWD� 5DWH����

6FKHG�OH�����F�VWRPHUV�ZLOO�EH�FR�YHUWHG�IURP�D�PR�WKO��%DVLF�6HUYLFH�&KDUJH����

RI�������WR�D�SURSRVHG�GDLO��%DVLF�6HUYLFH�&KDUJH�RI��������D��DYHUDJH�PR�WKO�����

L�FUHDVH�RI���������7KH�'LVWULE�WLR��'HOLYHU��6HUYLFH�P�OWL�EORFN�UDWH�VWU�FW�UH�IRU����

5DWH�6FKHG�OHV����D�G����ZLOO�EH�FR�YHUWHG�WR�D�VL�JOH�EORFN�UDWH�RI��������SHU����

'N�� ,�� 3KDVH� �� RI� WKH� L�WHJUDWLR��� WKH� SURSRVHG� GDLO�� %DVLF� 6HUYLFH� &KDUJHV����

DSSOLFDEOH�WR�:DKSHWR��5HVLGH�WLDO�6HUYLFH���HZ�0R�WD�D�'DNRWD�5DWH�6FKHG�OH����

����ZLOO�L�FUHDVH�WR��������SHU�GD���D��DYHUDJH�PR�WKO��L�FUHDVH�RI�����������

7KH�DYHUDJH�PR�WKO��L�FUHDVH�IRU�D�W�SLFDO�:DKSHWR��5HVLGH�WLDO�F�VWRPHU����

�VL�J����'N�SHU��HDU���GHU�WKH�&RPSD���V�SURSRVHG�3KDVH���UDWH�GHVLJ��LV����������

RU����������7KH�3KDVH���SURSRVDO�LV�UHYH��H��H�WUDO�IRU�WKH�DYHUDJH�5HVLGH�WLDO����



���

F�VWRPHU� �VL�J� ��� GN�� 7KH� PR�WKO�� LPSDFWV� D� W�SLFDO� :DKSHWR�� 5HVLGH�WLDO���

F�VWRPHU� �VL�J� ��� 'N� SHU� �HDU� ��GHU� WKH� &RPSD���V� SURSRVHG� 3KDVH� �� UDWH���

GHVLJ��UD�JHV�IURP��������L��WKH�FROGHVW�PR�WK�WR�������L��WKH�ZDUPHVW�PR�WKV����

�RZHYHU��WKH�DYHUDJH�PR�WKO��LPSDFW��D���DO�WRWDO��LV��HJOLJLEOH����

%�� 3RVLWLRQ�RI�$GYRFDF��6WDII�

4�� 3OHDVH�V�PPDUL]H�WKH�SRVLWLRQ�RI�$GYRFDF��6WDII����

$�� $GYRFDF�� 6WDII� ZLW�HVV�� 0U�� �HLGHOO� UDLVHG� WZR� DUHDV� RI� FR�FHU�� UHODWHG� WR� WKH���

&RPSD���V�UDWH�SKDVH�L��SURSRVDO�IRU�:DKSHWR����LV�ILUVW�FR�FHU��LV�WKH�SRWH�WLDO���

IRU�F�VWRPHU�FR�I�VLR��UHJDUGL�J�WKH�ELOO�FKD�JH��7KH�VHFR�G�FR�FHU�� LV�WKH�ELOO���

LPSDFWV�IRU�F�VWRPHUV����

4�� �KDW�ZDV�0U���HLGHOO�V�UHFRPPHQGDWLRQ�WR�DGGUHVV�KLV�VWDWHG�FRQFHUQV�����

$�� )LUVW�� 0U�� �HLGHOO� UHFRPPH�GV� WKH� &RPSD��� LPSOHPH�W� D� IHHGEDFN� SURFHVV� WR����

��GHUVWD�G� WKH�FODULW��RI� WKH�ELOO�PHVVDJHV�DV�ZHOO�DV�LPSOHPH�W�D�VWDII�WUDL�L�J����

SURJUDP�WR�H�V�UH�&RPSD���SHUVR��HO�DUH�ZHOO�YHUVHG� L��WKH�SKDVH�L��SURFHVV����

PHFKD�LFV��6HFR�G��ZKLOH�KH�ZDV�V�SSRUWLYH�RI�PRYL�J�WKH�F�VWRPHUV�WR�KLJKHU����

F�VWRPHU� FKDUJHV� WR� FRYHU� WKHLU� VKDUH� RI� IL[HG� FRVWV�� KH� UHFRPPH�GV� WKDW� WKH����

3KDVH�,,�FKD�JH��RW�EH�LPSOHPH�WHG�SULRU�WR�WKH��H[W�UDWH�FDVH��JLYH��WKH�KLVWRULFDO����

IUHT�H�F��WKDW�0R�WD�D�'DNRWD�KDV�FRPH�EHIRUH�WKH�&RPPLVVLR��IRU�L�FUHDVHV�L�����

JH�HUDO�UDWHV�����

��� 0RQWDQD��DNRWD�V�5HE�WWDO�3RVLWLRQ�

4�� �KDW�LV�WKH��RPSDQ��V�UHVSRQVH�WR�0U���HLGHOO�V�FRQFHUQV�����

$�� 0R�WD�D�'DNRWD�ZLW�HVV��0V��%RVFK��ZLOO�SURYLGH�WKH�&RPSD���V�UHVSR�VH�WR�WKH����

FR�FHU�V�UDLVHG�E��0U���HLGHOO�����

9,,�� 7(1�3(5�(17��$3�21�5(6,�(17,$��,1�5($6(�



���

$�� 0RQWDQD��DNRWD�V�3UHVHQWDWLRQ�LQ��LUHFW�7HVWLPRQ��

4�� 3OHDVH�V�PPDUL]H�WKH��RPSDQ��V�SURSRVHG�5HVLGHQWLDO�FODVV�UDWH�LQFUHDVH����

$�� $V�GLVF�VVHG�HDUOLHU�L��P��UHE�WWDO�WHVWLPR����IRU�WKH�5HVLGH�WLDO�6HUYLFH�FODVV��WKH���

UHYH��H�DGM�VWPH�W�H�V�UHV�WKHLU�SURSRVHG�UDWHV�ZLOO�PRYH�FODVV�UHYH��HV�FORVHU���

WR�WKH�&266�IRU�WKH�FODVV��7KH�SURSRVHG�UHYH��H�L�FUHDVH�WR�WKH�UHVLGH�WLDO�FODVV���

ZLOO�LPSURYH�WKH�FODVV��UHYH��H�WR�FRVW�UDWLR�IURP������WR���������

4�� �KDW�LV�WKH�UHV�OWLQJ�UHYHQ�H�LQFUHDVH�WR�WKH�5HVLGHQWLDO�FODVV�EDVHG�RQ�WKH���

�RPSDQ��V�SURSRVHG�UHYHQ�H�DSSRUWLRQPHQW����

$�� 7KH�UHYH��H�L�FUHDVH�UHVSR�VLELOLW��DSSRUWLR�HG�WR�WKH�5HVLGH�WLDO�FODVV�UHV�OWV�L����

D��������UHYH��H�L�FUHDVH����

%�� 3RVLWLRQ�RI�$GYRFDF��6WDII�

4�� 3OHDVH�V�PPDUL]H�WKH�SRVLWLRQ�RI�$GYRFDF��6WDII�����

$�� 0U�� �HLGHOO� UHFRPPH�GV� WKDW� WKH�DYHUDJH� UDWH� L�FUHDVH� IRU� WKH�UHVLGH�WLDO� FODVV����

VKR�OG�EH������0U���HLGHOO�DVVHUWV�WKDW�WKH�UDWH�L�FUHDVH�IRU�WKH�UHVLGH�WLDO�FODVV����

VKR�OG�EH�KHOG� WR�WZR� WLPHV� WKH�DYHUDJH� UDWH� L�FUHDVH� V�EMHFW�WR� WKH�����FDS�����

)�UWKHU��0U���HLGHOO�FODLPV�WKDW�WKH�&RPSD���V�SURSRVHG�UDWH�L�FUHDVH�ZLOO�FUHDWH����

UDWH�VKRFN�IRU�VPDOO�YRO�PH��VHUV�����

��� 0RQWDQD��DNRWD�V�5HE�WWDO�3RVLWLRQ�

4�� �R��R��DJUHH�WKDW�WKH��RPSDQ��V�������UHYHQ�H�LQFUHDVH�LV��QUHDVRQDEOH�DV����

FRPSDUHG�WR�0U���HLGHOO�V�SUHIHUUHG�����UDWH�LQFUHDVH�FDS������

$�� 1R��7KH�����WKUHVKROG�DSSHDUV�DUELWUDU��R��LWV�V�UIDFH��D�G�0U���HLGHOO�FR�ILUPV����

WKLV� E�� I�UWKHU� VWDWL�J� WKDW� KLV� UHFRPPH�GDWLR�� LV� �RW� D� KDUG� D�G� IDVW� U�OH� WKDW����

VKR�OG� EH� FDUULHG� WR� I�W�UH� UDWH� FDVHV�� D�G� DSSDUH�WO�� DWWULE�WHV� KLV����

UHFRPPH�GDWLR�� WR�WKH� IL�D�FLDO� VWUHVV� FUHDWHG�E�� WKH� &29,'�SD�GHPLF�� ,�DOVR����

�RWH�WKDW�WKH�UHVLGH�WLDO�UHYH��H�L�FUHDVH�KDV�EHH��UHYLVHG�WR�����EDVHG�R��WKH����



���

&RPSD���V� UHYLVHG� UHYH��H� UHT�LUHPH�W� D�G� P�� UHFRPPH�GHG� FODVV� UHYH��H���

DSSRUWLR�PH�W�����

4�� �R��R��DFFHSW�0U���HLGHOO�V�DVVHUWLRQ�WKDW�WKH��RPSDQ��V�SURSRVHG�LQFUHDVH���

WR�WKH�%DVLF�6HUYLFH��KDUJH�UHV�OWV�LQ��UDWH�VKRFN��IRU�D�V�EVHW�RI�ORZ��VH���

UHVLGHQWLDO�F�VWRPHUV����

$�� 1R�� ,�� P�� H[SHULH�FH�� WKH� WHUP� �UDWH� VKRFN�� L�� WKH� �WLOLW�� L�G�VWU�� KDV� EHH�� D���

FR�YH�LH�W�SKUDVH� WR��VH�DV� UDWLR�DOH�IRU� RSSRVL�J� ODUJH�RYHU�DOO� �WLOLW�� UHYH��H���

L�FUHDVHV���,WV��VH�LV�RIWH��FR�WURYHUVLDO�D�G�UDUHO��GHIL�HG�L��WHUPV�RI���PHULFDO���

ER��GDULHV�� � :LWKL�� WKH� FR�WH[W� RI� FRVW�DOORFDWLR�� D�G� UDWH� GHVLJ��� VRPH� ZR�OG���

DUJ�H�WKDW�VWULFW�DGKHUH�FH�WR�FRVW�FD�VDWLR��L��VHWWL�J�FODVV�UHYH��H�UHVSR�VLELOLW�����

FD��UHV�OW�L��VLJ�LILFD�W�UDWH�GLIIHUH�FHV�IRU�PD���F�VWRPHUV��FD�VL�J�DGYHUVH�D�G����

GLVU�SWLYH�LPSDFWV�R��F�VWRPHUV��D�G�WKHUHIRUH��UDWH�VKRFN��,W�ZR�OG��RW�EH�L��WKH����

EHVW�L�WHUHVW�RI�0R�WD�D�'DNRWD�WR�SURSRVH�FKD�JHV�WR�LWV�F�UUH�W�UDWHV�WKDW�ZR�OG����

FD�VH�V�FK�DGYHUVH�D�G�GLVU�SWLYH�LPSDFWV�R��LWV�F�VWRPHUV���7KH�UHFRPPH�GHG����

UHVLGH�WLDO� L�FUHDVH� WR� WKH� %DVLF� 6HUYLFH� &KDUJH� ��GHU� WKH� &RPSD���V� UHYLVHG����

UHYH��H�UHT�LUHPH�W�UHV�OWV�L��������SHU�PR�WK�IRU�D�F�VWRPHU�ZKR��VHV��R�JDV�����

:KLOH�0U���HLGHOO�GRHV��W�RIIHU�D�GHIL�LWLR��RI�UDWH�VKRFN��L��WHUPV�RI�UHDO�GROODUV�����

WKHUH� LV� �R� FR��RWDWLR�� L�� ZKLFK� D�� L�FUHDVH� RI� ������ WR� D� PR�WKO�� ELOO� FD�� EH����

FR�VLGHUHG�UDWH�VKRFN�����

9,,,�� �21��8�,1��5(0$5.6�

4�� 3OHDVH�V�PPDUL]H�WKH�ILQGLQJV�DQG�FRQFO�VLRQV�LQ��R�U�UHE�WWDO�WHVWLPRQ������

$�� 0��UHE�WWDO�IL�GL�JV�D�G�FR�FO�VLR�V�DUH�V�PPDUL]HG�EHORZ�� � C����

�HUR�,�WHUFHSW�D�G�0L�LP�P�6�VWHP�$�DO�VLV����

0U��5�EL��V�IRF�V�R��D�VWULFWO��OL�HDU�UHODWLR�VKLS��RULJL�DO�YL�WDJH��HDU�FRVWV��D�G����

WKH�RWKHU�PHWKRGRORJLFDO�GHWDLOV�RI�KLV�]HUR�L�WHUFHSW�D�DO�VLV�R�O��SURYLGHV��R�����



���

VH�VLFDO� UHV�OWV��� ,W�GRHV��RW�V�SSRUW�D�]HUR�FRVW�RI�WKH�F�VWRPHU�UHODWHG�FRVW�RI���

WKH�&RPSD���V�GLVWULE�WLR��PDL�V��7KH�YHU��UHDO�FRVWV�RI�WKH�WRWDO�L�VWDOOHG�IRRWDJH���

RI�GLVWULE�WLR��PDL�V�DUH�L�IO�H�FHG�E��WKH��HHG�WR�H[SD�G�WKH�GLVWULE�WLR��V�VWHP���

JULG�WR�FR��HFW��HZ�F�VWRPHUV�WR�WKH�V�VWHP��0U��5�EL��V��VH�RI�D�IODZHG�D�DO�VLV���

WR� SURG�FH� D� ]HUR�FRVW� UHV�OW� L�� KLV� FDOF�ODWLR�� RI� D�� �DYHUDJH�� F�VWRPHU���

FRPSR�H�W�LV�D�EODWD�W�H[DPSOH�RI�D�UHV�OWV�GULYH��D�DO�VLV�PHD�W�WR�UHG�FH�WKH���

F�VWRPHU�UHODWHG�FRPSR�H�W�RI�PDL�V�WR�VKLIW�FRVW�DZD��IURP�WKH�F�VWRPHUV�WKDW���

KLV�FOLH�W�UHSUHVH�WV����

� � 6HFR�G��0U���HLGHOO�V�FULWLT�H�RI�WKH�]HUR�L�WHUFHSW�D�DO�VLV�DPR��WV�WR�D����

��L�IRUPHG�RSL�LR��EDVHG�R��D��DSSDUH�W�PLV��GHUVWD�GL�J�RI�FRVW�FD�VDWLR��DV����

LW� UHODWHV� WR� WKH� GHVLJ�� D�G� FR�VWU�FWLR�� RI� 0R�WD�D� 'DNRWD�V� JDV� GLVWULE�WLR�����

PDL�V�� � �LV� FULWLFLVP� RI� WKH� ]HUR�L�WHUFHSW� D�DO�VLV� FH�WHUV� R�� KLV� HT�DWL�J� WKH����

WKHRUHWLFDO�FR�VWU�FW�RI�WKH�]HUR�L�FK�PDL���L��KLV�ZRUGV���D�SLSH�RI��R�GLDPHWHU������

DV� D� �R�VH�VLFDO� V�VWHP� GHVLJ�� D�G� ��RW� D� UHIOHFWLR�� RI� DFW�DO� V�VWHP����

FR�VWU�FWLR�����$����WLOLW��FRVW�D�DO�VW�RU�D�WKRULWDWLYH��WLOLW��L�G�VWU��OLWHUDU��VR�UFH����

ZR�OG� DJUHH� WKDW�WKH�]HUR�L�WHUFHSW� D�DO�VLV�LV��RW�L�WH�GHG�WR�EH�D�UHIOHFWLR��RI����

H�JL�HHUL�J� GHVLJ�� FULWHULD� �� �R� JDV� �WLOLW�� H�JL�HHU� ZR�OG� GHVLJ��� �RU� D� �WLOLW�����

FR�VWU�FW��D� SLSHOL�H�RI�]HUR�FDSDFLW���7KH�]HUR�L�WHUFHSW� D�DO�VLV� LV�D� VWDWLVWLFDO����

PHWKRG� EDVHG� R�� WKH� DVV�PSWLR�� WKDW� WKHUH� LV� D� GHJUHH� RI� GHPD�G� VHUYL�J����

FDSDFLW��L��HYH��WKH�VPDOOHVW�DYDLODEOH���LW�VL]H�RI�D�GLVWULE�WLR��SOD�W�FRPSR�H�W�����

IRU�L�VWD�FH��JDV�SLSHOL�HV��7KH�PL�LP�P�L�WHUFHSW�PHWKRG�LGH�WLILHV�WKH�SRUWLR��RI����

WKH�DJJUHJDWH�KLVWRULFDO� SLSHOL�H� SOD�W� UHODWHG� WR�D�K�SRWKHWLFDO��R�ORDG� RU� ]HUR����

L�WHUFHSW�VLW�DWLR���DV�WKLV�UHSUHVH�WV�WKH�FRVW�WR�H[WH�G�DFFHVV�WR�JDV�VHUYLFH�WR����

F�VWRPHUV�D�G�LV�WKHUHIRUH�F�VWRPHU�UHODWHG�����

&ODVV�$OORFDWLR��RI�5HYH��H�,�FUHDVH����



���

� � �LYH��WKH�OHYHO�RI�FRVW�V�EVLGLHV���GHU�F�UUH�W�UDWHV�SURYLGHG�E��WKH�6PDOO���

D�G�/DUJH�,�WHUU�SWLEOH�F�VWRPHU�FODVVHV�WR�WKH�UHPDL�L�J�F�VWRPHU�FODVVHV��,�IL�G���

WKDW� 0U�� 5�EL��V� SURSRVDO� WR� UDLVH� WKH� OHYHO� RI� UHYH��H� L�FUHDVH� WR� WKHVH� WZR���

,�WHUU�SWLEOH� FODVVHV� WR� ���� RI� WKH� V�VWHP� DYHUDJH�� ZKLFK� I�UWKHU� ZLGH�V� WKH���

GLVSDULW��L��EHWZHH��UHYH��H�D�G�FRVW��LV�H[FHVVLYH���,�UHFRPPH�G�L�FUHDVL�J�WKH���

UHYH��HV� WR� WKHVH� WZR�FODVVHV��R� PRUH� WKD�� ���� RI� WKH� V�VWHP� DYHUDJH�� DV� ,���

SURSRVHG�L��P��GLUHFW�WHVWLPR����0��SURSRVHG�UHYH��H�L�FUHDVH�WR�WKH�5HVLGH�WLDO���

FODVV����GHU�WKH�&RPSD���V�UHYLVHG�UHYH��H�UHT�LUHPH�W�LV������RI�WKH�V�VWHP���

DYHUDJH��ZKLFK�LV�OHVV�WKD��0U��5�EL��V�SURSRVHG��SSHU�OLPLW����

5HVLGH�WLDO�5DWH�'HVLJ�����

0U�� 5�EL��V� RSL�LR�� WKDW� WKH� &RPSD���V� SURSRVHG� UHVLGH�WLDO� UDWH� GHVLJ�� LV� �RW����

FR�VLVWH�W� ZLWK� WKH� UHV�OWV� RI� LWV� FRVW�RI�VHUYLFH� VW�G��� GRHV� �RW� UHIOHFW� D� IDLU����

DOORFDWLR�� RI� FRVWV� DPR�J� UHVLGH�WLDO� F�VWRPHUV� ZLWK� GLIIHUH�W� GHPD�G� D�G����

FR�V�PSWLR��FKDUDFWHULVWLFV��D�G�GRHV��RWKL�J�WR�H�FR�UDJH�WKH�HIILFLH�W��VH� RI����

�DW�UDO�JDV��7KH�&RPSD���V�%DVLF�6HUYLFH�&KDUJH�EHWWHU�UHIOHFWV�WKH�OHYHO�RI�IL[HG����

F�VWRPHU�D�G�GHPD�G�UHODWHG�FRVWV�D�G�ZLOO�UHV�OW�L��D�F�VWRPHU�V�D���DO�ELOO�PRUH����

DFF�UDWHO��UHIOHFWL�J�WKH��R��JDV�UHYH��H�DPR��WV�DSSURYHG�E��WKH�&RPPLVVLR�����

L��WKLV�UDWH�FDVH��&�VWRPHUV�ZLOO�UHFRJ�L]H�WKH�UHV�OWV�RI�WKHLU�H�HUJ��FR�VHUYDWLR�����

HIIRUWV�L��WKH�DPR��W�WKH��SD��IRU�WKH�JDV�FRPPRGLW��L��WKHLU�PR�WKO��ELOOV��$�%DVLF����

6HUYLFH� &KDUJH� SURYLGHV� L�FUHDVHG� ELOO� VWDELOLW�� IRU� F�VWRPHUV� D�G� L�FUHDVHG����

UHYH��H�VWDELOLW�� IRU�WKH� &RPSD����7KH� %DVLF�6HUYLFH�&KDUJH���GHU�5HVLGH�WLDO����

5DWH����LV�SURSRVHG�DW���������SHU�GD��ZKLFK�UHIOHFWV�D��DYHUDJH�PR�WKO��FKDUJH����

RI� �������� D�� L�FUHDVH� RI� DSSUR[LPDWHO�� ������ SHU� PR�WK� IURP� WKH� F�UUH�WO�����

HIIHFWLYH�FKDUJH������

7KUR�JKS�W�$OORFDWRU�IRU��,03�DQG�66,3�0DLQ�,QYHVWPHQW����



���

0U�� �HLGHOO� FR�I�VHV� WKH� IDFWRUV� WKDW� GHWHUPL�H� WKH� �HHG� WR� UHSODFH� D� VSHFLILF���

VHJPH�W� RI� SLSHOL�H� IRU� VDIHW�� UHDVR�V�� ZLWK� R�H� RI� WKH� WZR� NH�� FRVW� IDFWRUV���

��GHUO�L�J�WKH�DFW�DO�GHVLJ��D�G�FR�VWU�FWLR��RI�WKH�UHSODFHPH�W�SLSHOL�H��WKDW�LV����

WKDW�SRUWLR��RI�WKH�FR�VWU�FWLR��FRVW�UHODWHG�WR�H[WH�GL�J�WKH�SLSHOL�H�WR�UHDFK�DOO�RI���

WKH�F�VWRPHUV�SUHYLR�VO��FR��HFWHG�WR�WKH�SLSHOL�H�VHJPH�W� WR�EH�UHSODFHG��0U����

�HLGHOO�V�IDLUO��WUD�VSDUH�W�S�USRVH�L��FKRRVL�J�D����V�SSRUWHG�YRO�PHWULF�EDVHG���

WKUR�JKS�W�DOORFDWLR��RI� WKH� UHSODFHPH�W�SLSHOL�H� L�YHVWPH�WV��WKDW� LV�� VKLIW�FRVW���

UHVSR�VLELOLW�� IURP� VPDOOHU�� ORZ� ORDG�IDFWRU� F�VWRPHUV� �L�H��� KLJK� SHDN� GHPD�G���

UHODWLYH�WR�ORZ�D���DO��VDJH��WR�ODUJHU��KLJK�ORDG�IDFWRU�F�VWRPHUV��L�H���ORZ�SHDN���

GHPD�G�UHODWLYH�WR�KLJK�D���DO��VDJH���WR�WKH�EH�HILW�RI�KLV�FOLH�W�V�FR�VWLW�H�WV�����

7H��3HUFH�W�&DS�R��5HVLGH�WLDO�5DWH�,�FUHDVH����

7KH�����PD[LP�P�UDWH�L�FUHDVH�WKUHVKROG�UHFRPPH�GHG�E��0U���HLGHOO�DSSHDUV����

DUELWUDU�� R�� LWV� V�UIDFH�� D�G� KH� FR�ILUPV� WKLV� E�� I�UWKHU� VWDWL�J� WKDW� KLV����

UHFRPPH�GDWLR��LV��RW�D�KDUG�D�G�IDVW� U�OH�WKDW�VKR�OG�EH� FDUULHG�WR� I�W�UH�UDWH����

FDVHV�� D�G� DSSDUH�WO�� DWWULE�WHV� KLV� UHFRPPH�GDWLR�� WR� WKH� IL�D�FLDO� VWUHVV����

FUHDWHG�E��WKH�&29,'�SD�GHPLF��,�DOVR��RWH�WKDW�WKH�UHVLGH�WLDO�UHYH��H�L�FUHDVH����

KDV�EHH��UHYLVHG�WR�����EDVHG�R��WKH�&RPSD���V�UHYLVHG�UHYH��H�UHT�LUHPH�W����

D�G�P��UHFRPPH�GHG�FODVV�UHYH��H�DSSRUWLR�PH�W�����

4�� �RHV�WKLV�FRQFO�GH��R�U�UHE�WWDO�WHVWLPRQ������

$�� �HV�����
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Revised Proposed Revenue Allocation
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Total Total Total Total Total Total

Total Total Small Firm Large Firm Air Force Small Large MAFB

North Dakota Residential General General Delivery Interruptible Interruptible Distribution

Revenue to Cost Ratio Under Current Rates 0.84 0.76 0.87 0.96 0.80 1.01 1.71 2.14

Original Proposed Revenue to Cost Ratio

minimum 25% of system average increase (to eligible customers 1/) 5.57% 5.57%
Revenue Increase (as filed in Direct Case) 8,972,424 7,344,027 823,541 643,396 29,291 97,070 35,099 0

Total revenue at 25% system average minimum 50,857,794 31,668,705 5,340,964 9,590,977 139,664 1,839,877 1,821,607 456,000

Percent Increase 21.42% 30.19% 18.23% 7.19% 26.54% 5.57% 1.96% 0.00%
Parity Ratio 1.00 0.97 1.00 1.00 1.00 1.04 1.71 2.09

Revised Revenue Apportionment Recommendation
minimum 25% of system average increase (to eligible customers 1/) 4.79% 4.79%

Revenue Increase - Revised 7,709,952 6,499,032 687,833 381,188 28,327 83,412 30,161 0

Total revenue at 25% system average minimum 49,595,323 30,823,710 5,205,256 9,328,769 138,700 1,826,219 1,816,669 456,000
Percent Increase 18.41% 26.72% 15.23% 4.26% 25.66% 4.79% 1.69% 0.00%

Parity Ratio 1.00 0.97 1.00 1.00 1.00 1.05 1.74 2.14

1/ "eligible customers" excludes contract rate customers


