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�,-6KDU(�/,)(�–�6KDUHG�DQG�HOHFWULF�WUDQVSRUW�LQ�VPDOO�DQG�PHGLXP�XUEDQ�DUHDV� 

7KH�DLP� RI� WKH�SURMHFW� LV� WR� UHGXFH�SROOXWDQWV�DQG�DWPRVSKHULF� ORDGV�� LQ�SDUWLFXODU�30���DQG�
12���DQG�WR�PLWLJDWH�WKH�HPLVVLRQ�RI�JUHHQKRXVH�JDVHV�SURGXFHG�E\�URDG�WUDQVSRUW�DQG�XUEDQ�
PRELOLW\�� 

)LYH�PRGHOV�RI�HOHFWULF�FDU�VKDULQJ�VHUYLFH�KDYH�EHHQ�WHVWHG�LQWHJUDWHG�ZLWK�WKH�SXEOLF�UDLO�WUDQ�
VSRUW�VHUYLFH�WR�YHULI\�LWV�WUDQVSRUW�HIIHFWLYHQHVV��HQYLURQPHQWDO�DQG�HFRQRPLF�VXVWDLQDELOLW\� LQ�
PHGLXP-VPDOO�FLW\�FRQWH[WV�DQG�LQ�VSHFLILF�DUHDV�RI�XVH�� 

���HOHFWULF�FDUV�ZHUH�XVHG�DW�WKH�IRXU�GHPRQVWUDWLRQ�VLWHV�LQ�VPDOO�PHGLXP-VL]HG�FLWLHV�LQ�/RP�
EDUG\�DQG�D�IXUWKHU���HOHFWULF�FDUV�LQ�2VLMHN��D�FLW\�LQ�&URDWLD� 

,-6KDU(�/,)(�KDV�WKH�DPELWLRQ�WR�HYROYH�WKH�HOHFWULF�FDU-VKDULQJ�PRGHO��GHYHORSHG�LQ�ODUJH�PH�
WURSROLWDQ�FLWLHV��WR�H[SRUW�LW�WR�WKH�SURYLQFH�DQG�WR�LQODQG�DUHDV�ZLWK�ORZ�SRSXODWLRQ�GHQVLW\�DOVR�
YHULI\LQJ�UHSOLFDELOLW\�DQG�WUDQVIHUDELOLW\�LQ�RWKHU�XUEDQ�DUHDV�ZLWK�VLPLODU�FKDUDFWHULVWLFV� 

'XUDWLRQ��-XO\���������WR�-XQH����������>���PRQWKV@ 

 

'(6&5,37,21�2)�02'(/���-�&DU�6KDULQJ���(DV\-VWDWLRQ� 

7KH�DLP�RI� WKH�PRGHO� LV� WR�RIIHU�DQ�HFR-VXVWDLQDEOH�DQG� LQQRYDWLYH�PRELOLW\�VHUYLFH� WKDW� UH�
VSRQGV�QRW�RQO\�WR�WKH�QHHGV�RI�FRPPXWHUV��ZKR�XVH�WKH�WUDLQ�HYHU\�GD\�DQG�ZKR�PDNH�WKH�
ODVW�PLOH�WR�UHDFK�WKHLU�ZRUNSODFH��EXW�DOVR�WR�WKH�QHHGV�RI�FRPSDQLHV��ZKLFK�QHHG�WR�UHGXFH�
WKH�FRVWV�RI�WKHLU�FRPSDQ\�IOHHW��RSWLPL]LQJ�LWV�XVH�DQG�LPSURYLQJ�WKH�QXPEHU�RI�YHKLFOHV� 

6SHFLILFDOO\��WKH�FXVWRPHU�MRXUQH\�RI�WKH�VHUYLFH�LQFOXGHV�WKH�IROORZLQJ���PDFUR-SKDVHV� 

�� 7KH�FRPPXWHU�FXVWRPHU�ZLOO�KDYH�DW�KLV�GLVSRVDO�DQ�HOHFWULF�YHKLFOH��ZKLFK�KH�ZLOO�ILQG�DW�
KLV�KRPH��IURP�ZKLFK�KH�ZLOO�JR�HYHU\�PRUQLQJ�WR�WUDLQ�VWDWLRQ�$��KHUH�KH�ZLOO�OHDYH�WKH�
YHKLFOH�LQ�D�SDUNLQJ�ORW��UHVHUYHG�IRU�KLP��LQFOXGLQJ�D�FKDUJLQJ�SRLQW� 

�� (PSOR\HHV�RI�FRPSDQLHV�ORFDWHG�QHDU�UDLOZD\�VWDWLRQ�$��H�F���-��NP���DUULYLQJ�DW�UDLOZD\�
VWDWLRQ� $�� PD\� XVH� WKH� YHKLFOH��
OHIW�E\�WKH�FRPPXWHU�FXVWRPHU��WR�
PDNH�WKH�ODVW�PLOH�DQG�WKXV�UHDFK�
WKHLU�SODFH�RI�ZRUN� 

�� 3ULYDWH�RU�SXEOLF�FRPSDQLHV��ORFD�
WHG� QHDU� UDLOZD\� VWDWLRQ� $�� ZLOO�
WKXV�EH�DEOH�WR�XVH�WKH�YHKLFOH�WR�
FDUU\� RXW� EXVLQHVV� PLVVLRQV�
WKURXJKRXW� WKHLU� ZRUNLQJ� KRXUV��
SURYLGHG� WKDW� WKH\� UHWXUQ� LW�DW� WKH�
DSSRLQWHG� WLPH� DW� WKH� UHVHUYHG�
FDU�SDUN�RI�UDLOZD\�VWDWLRQ�$� 

�� 7KH� FRPPXWHU� FXVWRPHU�� XSRQ�
KLV� UHWXUQ� WR� WUDLQ� VWDWLRQ� $�� ZLOO�
UHWXUQ� KLV� YHKLFOH� WR� WKH� DSSUR�
SULDWH�SDUNLQJ�ORW�DQG�UHWXUQ�WR�KLV�
KRPH� 

',$*5$0�2)�7+(�02'(/ 



7$5*(7�$5($ 

7KH�DFWLYDWLRQ�RI�WKLV�K\EULG�PRELOLW\�VHUYLFH��ZKLFK�UHVSRQGV�MRLQWO\�WR�WKH�QHHGV�RI�FRPPXWHUV�
DQG�EXVLQHVVHV��LV�RSWLPDO�ZLWKLQ�PXQLFLSDO�DUHDV�ZKHUH�WKHUH�LV�D�VWURQJ�LQGXVWULDO� IDEULF��
ZKLFK�VXUURXQGV�WKH�XUEDQ�SHULPHWHU��DQG�ZKHUH�FRPPXWLQJ� IRU�ZRUN� WKURXJK� WKH� UDLO� WUDQ�
VSRUW�VHUYLFH�LV�YHU\�IUHTXHQW� 

&+$5$&7(5,67,&6�2)�7+(�7$5*(7�$5($ 

0LQLPXP�XUEDQ�SRSXODWLRQ RYHU�������� 

LQKDELWDQWV 

3UHVHQFH�RI�FRPSDQLHV�ZLWK�RSHUDWLRQDO�RIILFHV�QHDU�UDLO�
ZD\�VWDWLRQV <(6 

0LQLPXP�QXPEHU�RI�HPSOR\HHV�RI�FRPSDQLHV�QHDU�UDLOZD\�
VWDWLRQV RYHU����HPSOR\HHV� 

,1)5$6758&785(�5(48,5(' 
0,1,080�
48$17,7< 

&267 

(OHFWULF�YHKLFOH�PRQWKO\�IHH��&RPPXWHU�� � ¼�������PRQWK 

(OHFWULF�YHKLFOH�PRQWKO\�IHH��&RPSDQ\�� � ¼�������PRQWK 

&RQVWUXFWLRQ�FRVW�IRU�H[FDYDWLRQV�DQG�VLQJOH�FKDU�
JLQJ�VWDWLRQ�FRQQHFWLRQ� 

Q�D� ¼��������� 

���.:�FKDUJLQJ�VWDWLRQ��6WDWLRQ�� � ¼�������� 

���.:�FKDUJLQJ�VWDWLRQ��&RPSDQ\�� � ¼�������� 

&KDUJLQJ�ZDOO�ER[��&RPPXWHU�� � ¼������ 

5HVHUYHG�SDUNLQJ��6WDWLRQ�� � Q�D� 

&RVW�RI�HOHFWULFLW\��6WDWLRQ�� Q�D� 
,QFOXGHG�LQ�WKH�YHKLFOH�

IHH� 

&RVW�RI�HOHFWULFLW\��&RPSDQ\�� ¼�.: ¼�����.: 

0,1,080�5(48,5(0(176�)25�$&7,9$7,21� 
7KH�DFWLYDWLRQ�RI�WKH��(DV\-VWDWLRQ��PRGHO�UHTXLUHV�WKH�SUHVHQFH�RI�� 



'(02�0$'(�-�%8672�$56,=,2��/RPEDUG\��,WDO\�� 

%XVWR� $UVL]LR� LV� DQ� LQGXVWULDO� DUHD�� ORFDWHG� QHDU� 0DOSHQVD� ,QWHUQDWLRQDO� $LUSRUW�� ZLWK� PDQ\�
FRPPXWHUV�WR���IURP�WKH�FLW\�RI�0LODQ��7KH�VHUYLFH�LQYROYHV�WKH�XVH�RI�WKH�HOHFWULF�YHKLFOH�LQ�FDU�
VKDULQJ�E\�FRPPXWHUV� �IRU� WKH�RXWZDUG� MRXUQH\� -� UDLOZD\�VWDWLRQ�DQG�EDFN��DQG�E\�FRPSDQLHV�
FORVH�WR�WKH�VWDWLRQ�� 

 

,Q� WKLV�PRGHO�� WKH�FRVWV�RI� WKH�VHUYLFH�DUH�VKDUHG�EHWZHHQ� WKH�FRPSDQ\�DQG� WKH�FRPPXWHUV��
'XULQJ�WKH�WHVW�SKDVH��WKH�PXQLFLSDO�HQYLURQPHQWDO�VHUYLFHV�FRPSDQ\��$*(63��VKDUHG���HOHF�
WULF�YHKLFOHV�ZLWK�FRPPXWHUV��$IWHU�WKH�FR-GHVLJQ�DFWLYLWLHV��WKH�VHUYLFH�ZDV�PRGLILHG�DQG�LPSUR�
YHG��(OHFWULF�FDUV�DUH�QRZ�XVHG�E\�FRPSDQ\�HPSOR\HHV�GXULQJ�RIILFH�KRXUV�DQG�VRPH�RI�WKHP�
DUH�DOVR�XVHG�DIWHU�ZRUN�DQG�RQ�ZHHNHQGV�IRU�WKH�SULYDWH�WULSV�RI�VRPH�HPSOR\HHV��%RWK�WKH�%X�
VWR�$UVL]LR�UDLOZD\�VWDWLRQ�DQG�WKH�&DVWHOODQ]D�UDLOZD\�VWDWLRQ�KDYH�EHHQ�HTXLSSHG�ZLWK�FKDUJLQJ�
VWDWLRQV��2WKHU�FKDUJLQJ�VWDWLRQV�DUH�ORFDWHG�LQ�VWUDWHJLF�DUHDV�RI�WKH�0XQLFLSDOLW\�RI�%XVWR�$UVL�
]LR� 

%$&.*5281'�(�&217(;7 

&LW\���&RXQWU\��%XVWR�$UVL]LR��,WDO\ 

$UHD�>NPT@��������NPT 

3RSXODWLRQ�>LQKDELWDQWV@���������LQKDELWDQWV 

3RSXODWLRQ�GHQVLW\����������LQKDE��NPT 

6PDOO�PXQLFLSDOLW\�1��LQKDELWDQWV���������� 

$YHUDJH�PXQLFLSDOLW\ 

����������1��LQKDELWDQWV���������� 

/DUJH�PXQLFLSDOLW\�1��LQKDELWDQWV�!�������� 

%XVWR�$UVL]LR�LV�D�VPDOO�PXQLFLSDOLW\ 



6,*1,),&$17�(/(0(176�–�7(67,1*�3+$6(�$1'�&2-'(6,*1 

· 'XUDWLRQ��IURP�VHSWHPEHU�WR�GHFHPEHU����� 

· %HWD�8VHU�,QYROYHG��� 

· 6WDNHKROGHUV��� 

· 3URMHFW�3DUWQHU���� 

· 1��RI�(OHFWULF�FDUV��� 

· 7RWDO�.LORPHWHUV�7UDYHOOHG�������� 

 

 

 

 
 

 

 

 

 

 

 

 

6,*1,),&$17�(/(0(176�–�&200,66,21,1*�7+(�6(59,&( 

· 'XUDWLRQ��IURP�RFWREHU������WR�PDUFK����� 

· 7RWDO�.LORPHWHUV�7UDYHOOHG��������� 

· 1��RI�(OHFWULF�FDUV��� 

 

7KH�FR-GHVLJQ�ZRUNVKRS�ZDV�D�PRPHQW�RI�FRPSDUL�
VRQ�DQG�FUHDWLRQ�� LQ�ZKLFK�KDG�EHHQ� LPSOHPHQWHG� WKH�
FDU�VKDULQJ�VHUYLFH�FKDUDFWHULVWLFV� 

7KH�SXUSRVH�RI�WKH�ZRUNVKRS�ZDV�WR�LGHQWLI\�WKH�SRVLWL�
YH�DQG�QHJDWLYH�DVSHFWV� WKDW�HPHUJHG� IURP� WKH�H[SH�
ULHQFH� RI� WKH� VHUYLFH�� ,Q� %XVWR� $UVL]LR� ZHUH� DQDO\]HG�
DQG� LPSOHPHQWHG� WKH� DVSHFWV� UHODWHG� WR� WKH� JHQHUDO�
VHUYLFH� LQVWUXFWLRQV� DQG� DOVR� WKH� WUDLQLQJ� VHVVLRQ�
PDGH�IRU�FRPSDQ\�HPSOR\HHV�WR�XVH�FDUV� 

hƐŽ�ŝŶƚĞƌŶŽ�ĂǌŝĞŶĚĂůĞ 



(19,5210(17$/�5(68/76�$&+,(9(' 

,W�LV�HVWLPDWHG�LQ�WHUPV�RI�DWPRVSKHULF�HPLVVLRQV�WKDW�WKH�SURMHFW�KDV�FRQWULEXWHG�WR�WKH�
VDYLQJV�RI�DSSUR[LPDWHO\� 

%8672�$56,=,2 
12[��NJ� &2��NJ� 30����NJ� &2�H��W� 

ϲϰ ϲϱ ϵ Ϯϱ 

7KH�FDOFXODWLRQ�RI� WKH�HVWLPDWHG�HQYLURQPHQWDO�EHQHILW�ZDV�PDGH�FRQVLGHULQJ� WKH�QXPEHU�RI�
WULSV�DQG�NP�WKDW�ZRXOG�KDYH�WDNHQ�SODFH�ZLWK�WUDGLWLRQDO�YHKLFOHV��,&(���KDG�WKH�,-6KDUH�/,)(�
VHUYLFH�QRW�EHHQ�LPSOHPHQWHG�� 

7KH�HPLVVLRQ�FRHIILFLHQWV�RI�WKH�,&(�YHKLFOHV�UHIHU�WR�WKH�DYHUDJH�,WDOLDQ�YHKLFOH�IOHHW� 

7KH�HPLVVLRQV�GXH�WR�WKH�SURGXFWLRQ�RI�HOHFWULFLW\�XVHG�E\�WKH�,-6KDUH�/,)(�FDUV�DUH�FRQVLGH�
UHG�QXOO��DV�DOO�WKH�HQHUJ\�SXUFKDVHG�IRU�WKH�SURMHFW�FRPHV�IURP�FOHDQ�DQG�UHQHZDEOH�VRXUFHV�
�H�J��VRODU��ZLQG�� 



/(6621�/($51(' 

7KH�SRLQW�RI�YLHZ�RI�WKH�6WDNHKROGHUV� 

 

· SURSHQVLW\�DQG�SUDFWLFDO�PRGDOLW\� IRU� WKH�
WUDQVLWLRQ� IURP�SULYDWH�FDU� WR�FDU�VKDULQJ�
VHUYLFH�IRU�FRPPXWHUV�DQG�FRPSDQLHV 

· SURJUHVVLYHO\�PRQLWRU�WKH�WUHQG�DQG�OHYHO�
RI�FXVWRPHU�VDWLVIDFWLRQ� 

· WR�DOORZ�D�JRRG�VHUYLFH��PRQLWRU�DQG�FKHFN�WKDW�WKH�FDU¶V�UHDOORFD�
WLRQ�WLPHV�DUH�UHVSHFWHG 

· EH�FDUHIXO�WR�WKH�PDLQWHQDQFH�V\VWHP 

· SXEOLF�VXSSRUW�WR�HQFRXUDJH�FDU�VKDULQJ�WR�RYHUFRPH�WKH�REVWDFOH�
RI�PLVWUXVW�WRZDUGV�WKH�³QHZ´ 

· SURPRWH� WKH� VHUYLFH� WR� ORFDO� FRPSDQLHV� DOVR� ZLWK� WDULII� FRQFHV�
VLRQV�IRU�FRPPXWHUV�DQG�WD[�LQFHQWLYHV�IRU�XVHUV 

· LQIRUPDWLRQ�FDPSDLJQ�DW�WKH�UDLOZD\�VWDWLRQ�WR�LQWHUFHSW�FRPPXWHUV�LQWHUHVWHG�LQ�WKH�PRGHO 

· LGHQWLI\�DOO�WKH�VWDWLRQV��UDLO��EXV�PHWUR��WKDW�KDYH�D�KLJK�FRPPXWLQJ�DQG�EXVLQHVV�DFWLYLWLHV�
QHDUE\ 

 

 

 

 

 

 

 

 

 

 

 

),1$/�&216,'(5$7,216 

7KH� �(DV\-VWDWLRQ�� EXVLQHVV� PRGHO� JXDUDQWHHV� WKH� SURYLVLRQ� RI� D� VKDUHG� PRELOLW\� VHUYLFH�
EHWZHHQ�FRPPXWHUV��WR�KDYH�D�UHVW�DUHD�QHDU�WKH�WUDLQ�VWDWLRQ��DQG�HPSOR\HHV��WR�PDNH�WKH�ODVW�
PLOH�WR�WKH�ZRUNSODFH�DQG�KDYH�HOHFWULF�YHKLFOHV�WR�FDUU\�RXW�WKHLU�GDLO\�PLVVLRQV��RI�FRPSDQLHV�
DGMDFHQW�WR�WKH�WUDLQ�VWDWLRQ��VR-FDOOHG��-��NP�DZD\��� 

,Q�DGGLWLRQ�� WKH�PRGHO�JXDUDQWHHV� WKH�FRPPXWHU� WKH�XVH��GXULQJ�ZHHNGD\V����K�KRXUV�D�GD\��
GXULQJ�WKH�ZHHNHQG�����KRXUV�D�GD\��RI�D�VWDWH-RI-WKH-DUW�HOHFWULF�YHKLFOH�DW�D�FRVW-HIIHFWLYH�SUL�
FH�DQG�JXDUDQWHHV�WKH�RSWLPL]DWLRQ�RI�WKH�FRPSDQ\
V�FRUSRUDWH�FDU�IOHHW��UHGXFLQJ� LWV�PRQWKO\�
FRVW� 



$OO� ULJKWV� UHVHUYHG�� WKH� GRFXPHQW� LV� WKH� SURSHUW\� RI� WKH�
PHPEHUV� RI� WKH� ,-6KDU(� /,)(� &RQVRUWLXP�� 1R� FRS\LQJ� RU�
GLVVHPLQDWLRQ�� LQ� DQ\� IRUP�� LV� SHUPLWWHG� ZLWKRXW� WKH� SULRU�
ZULWWHQ�DJUHHPHQW�RI�WKH�RZQHU�RI�WKH�SURSHUW\�ULJKWV��7KLV�
GRFXPHQW� UHIOHFWV� WKH� &RQVRUWLXP
V� SRLQW� RI� YLHZ�� 7KH�
(XURSHDQ�&RPPXQLW\�LV�QRW�UHVSRQVLEOH�IRU�DQ\�W\SH�RI�XVH�
PDGH�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�WKHUHLQ� 
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