
1RQ�9LVXDO�3UHVHQWDWLRQ�RI�+70/�GRFXPHQWV�IRU�'LVDEOHG�DQG
(OGHUO\�8VLQJ�([WHQGHG�&DVFDGLQJ�6W\OH�6KHHWV

3K��7UXLOOHW�DQG�1��9LJRXURX[

,5,7�805�&156�����
�����5RXWH�GH�1DUERQQH�������7RXORXVH�&HGH[��

7HO������������������)D[������������������(�PDLO�^WUXLOOHW�YLJRXURX`#LULW�IU
85/�KWWS���ZZZ�LULW�IU�$&7,9,7(6�(4B,+037�KDQGLFDS

$EVWUDFW�� 7KH� DLP� RI� WKLV� SDSHU� LV� WR� SURSRVH� WKH� H[SUHVVLRQ� RI� WKH� &$5(� �&RPSOHPHQWDULW\�
$VVLJQPHQW�� 5HGXQGDQF\�� (TXLYDOHQFH�� SURSHUWLHV� IRU� QRQ� YLVXDO� PXOWLPRGDO� SUHVHQWDWLRQ� RI
HOHFWURQLF�GRFXPHQWV�ZLWKLQ�WKH�H[WHQGHG�&DVFDGLQJ�6W\OH�6KHHW��&66��IRUPDOLVP�
)LUVWO\� WKH� &$5(� SURSHUWLHV� DQG� WKH� &66� IRUPDOLVP� DUH� EULHIO\� GHVFULEHG�� 7KHQ�� ZH� SUHVHQW� WZR
V\QFKURQL]DWLRQ� DQG� ORJLFDO� RSHUDWRUV� LQ� RUGHU� WR� FRQYH\� WKH�&RPSOHPHQWDULW\� DQG� WKH�$VVLJQPHQW
SURSHUWLHV�RI�&$5(��6RPH�LOOXVWUDWLRQV�DUH�JLYHQ�

�� ,1752'8&7,21

3XEOLF�:RUOG�:LGH�:HE�XVHUV�DUH�DFFXVWRPHG�WR�YLVXDO�SUHVHQWDWLRQ�RI�+70/��+\SHU�7H[W
0DUNXS�/DQJXDJH��GRFXPHQWV�RQ�D�VFUHHQ��7KLV�IDFW�LV�FKDQJLQJ�ZLWK�WKH�GHYHORSPHQW�RI�WKH
GLVWDQFH�FRQVXOWDWLRQ�RI�HPDLOV�DQG�+70/�SDJHV��6R��DOWHUQDWLYHV�WR�YLVXDO�SUHVHQWDWLRQ�DUH�WR
EH�IRXQG�WR�FRQVXOW�WKHVH�HOHFWURQLF�GRFXPHQWV�ZKHQ�WKH\�DUH�DFFHVVHG�E\�SKRQH�RU�WKURXJK
DQ� LQWHUDFWLYH� YRLFH� VHUYHU��7KHVH� DOWHUQDWLYHV� DUH� FUXFLDO� IRU� WKH� YLVXDOO\� LPSDLUHG� SHUVRQV
DQG�HOGHUO\�SHUVRQV�
)RU�LQVWDQFH��VFUHHQ�UHDGHUV�EDVHG�RQ�DXUDO�DQG�WDFWLOH�SUHVHQWDWLRQ�H[LVW��7KHVH�VFUHHQ�UHDGHUV
ZKLFK�VLPSO\�³UHDG´�DOO�WKH�FKDUDFWHUV��XVH�7H[W�WR�6SHHFK�V\VWHPV�FRPELQHG�ZLWK�³VRXQGHG´
LFRQV� �$XGLWRU\� ,FRQV� DQG�RU� (DUFRQV�� >*DYHU���@�� >%ODWWQHU���@� DQG�RU� %UDLOOH� GLVSOD\V�
7KHVH�VROXWLRQV�OD\�RXW�RQ�D�YRFDO�RU�D�WDFWLOH�SUHVHQWDWLRQ�RI�JUDSKLFDO�REMHFWV��LFRQV��GLDORJ
ER[��PHQXV��WH[W��HWF����1HYHUWKHOHVV��³SUHVHQWDWLRQ�UXOHV´�DUH�QRW�XVHG�

,I�PDQ\�FRPPHUFLDO�DFFHVVLELOLW\�WRROV�DOORZ�EOLQG�DQG�SULQW�LPSDLUHG�FRPPXQLWLHV�WR�DFFHVV
HOHFWURQLF� GRFXPHQWV�� WKH\� PDLQO\� ³GLVSOD\´� WKH� $6&,,� WH[W� DIWHU� WKH� ILOWHULQJ� RI� JUDSKLF
REMHFWV�DQG�RU� WKH�DGDSWDWLRQ�RI� WKH�GRFXPHQW�VWUXFWXUH��ORVV�RI� WKH�VSDWLDO�RUJDQL]DWLRQ��IRU
LQVWDQFH���0RUHRYHU��VRPH�ZRUNV�LQ�WKH�ILHOG�RI�FRJQLWLYH�UHVHDUFK�>7UXLOOHW���@�KDYH�SRLQWHG
WKDW� WKH� GRFXPHQW� OD\RXW� LV� D� VHQVH� FDUULHU� DQG� VHHPV� WR� LQFUHDVH� WKH� FRPSUHKHQVLRQ� DQG
PHPRUL]DWLRQ�SURFHVVHV�RI�WH[WV�
*LYHQ�WKLV�FXUUHQW�DQG�IXWXUH�LPSRUWDQFH��LW�LV�LPSRUWDQW�WR�FRQVLGHU�DOO�WKH�³GLPHQVLRQV´�RI
DQ�+70/�GRFXPHQW��WKH�WH[W�LWVHOI�EXW�DOVR�DOO�WKH�VHPDQWLF�GLPHQVLRQV�VXFK�DV�W\SRJUDSKLF
DWWULEXWHV�DQG�WKH�RUJDQL]DWLRQ��

7KH�JRDO�LV�WR�SURYLGH�EOLQG�UHDGHUV�ZLWK�PD[LPXP�LQIRUPDWLRQ��ERWK�WH[W�DQG�PDWHULDO�OD\RXW
ZLVH��DJDLQVW�PLQLPXP�FRJQLWLYH�HIIRUW�RQ�WKHLU�SDUW��7KH�GHVLJQ�RI�D�PXOWLPRGDO�SUHVHQWDWLRQ
UHOLHV� RQ� DQ� HIIHFWLYH� FRRSHUDWLRQ� EHWZHHQ� VHYHUDO� RXWSXW� PRGDOLWLHV�� +HUH� FRRSHUDWLRQ� LV
EDVHG� RQ� WKH� UHVXOWV� RI� %HUQVHQ¶V� VWXG\� RQ� RXWSXW� PRGDOLWLHV� >%HUQVHQ���@� IRU� WKH
UHSUHVHQWDWLRQ�RI�LQIRUPDWLRQ�LQ�WKH�DFRXVWLF�DQG�WDFWLOH�PRGHV�
$QRWKHU�ZRUN� XVHG� FRQFHUQV� WKH�&$5(� SURSHUWLHV� EHWZHHQ� WKH� LQWHUDFWLRQ� WHFKQLTXHV� WKDW
PD\�EH�DYDLODEOH�LQ�D�PXOWLPRGDO�XVHU�LQWHUIDFH�



:H�ZDQW� WR�VWXG\� LI� WKH�&$5(�SURSHUWLHV�FDQ�EH�FRQYH\HG�ZLWKLQ� WKH�&66� IRUPDOLVP��7KH
&$5(� SURSHUWLHV� DQG� WKH� &66� IRUPDOLVP� ZLOO� EH� EULHIO\� GHVFULEHG�� 7KHQ�� ZH� SUHVHQW� WKH
V\QFKURQL]DWLRQ� DQG� ORJLFDO� RSHUDWRUV� XVDEOH� WR� PRGHO� WKH� &RPSOHPHQWDULW\� DQG� WKH
$VVLJQPHQW�SURSHUWLHV�

�� 7+(�&$5(�3523(57,(6�:,7+,1�7+(�&66�)250$/,60

�����7KH�&$5(�3URSHUWLHV
&$5(�ZDV�GHILQHG�DV�D�IRUPDO�IUDPHZRUN�WR�FKDUDFWHUL]H�DQG�WR�DVVHVV�WKH�UHODWLRQV�EHWZHHQ
VHYHUDO�PRGDOLWLHV��7KHVH� UHODWLRQV�FRQFHUQ�� WKH�&RPSOHPHQWDULW\��$VVLJQPHQW��5HGXQGDQF\
DQG� (TXLYDOHQFH� EHWZHHQ� PRGDOLWLHV� ZKLFK� PD\� EH� XVHG� VHTXHQWLDOO\�� FRQFXUUHQWO\�
LQGHSHQGHQWO\�RU�FRPELQHG�V\QHUJLVWLFDOO\�>1LJD\���@��7KH�&$5(�SURSHUWLHV�>&RXWD]���@�UHO\
RQ�WKH�QRWLRQV�RI�PRGDOLW\�DQG�WHPSRUDO�UHODWLRQVKLSV��6HYHUDO�ZRUNV�KDYH�PDLQO\�VWXGLHG�WKLV
H[SUHVVLRQ�WRRO�IRU�LQSXW�PRGDOLWLHV�>&DWDQLV���@��>=DQHOOR���@�
,Q� >7UXLOOHW���E�� ��@�� WKH� &$5(� SURSHUWLHV� ZHUH� XVHG� DV� D� WRRONLW� WR� GHVLJQ� PXOWLPRGDO
SUHVHQWDWLRQ�V\VWHPV�RI�+70/�GRFXPHQWV�

�����7KH�&66�IRUPDOLVP
7KH�:RUOG�:LGH�:HE�&RQVRUWLXP�>:�&���D��F@�SURSRVHG�WKH�&DVFDGLQJ�6W\OH�6KHHW��&66�
IRUPDOLVP�� 2XU� ZRUN� K\SRWKHVLV� LV� WKDW� WKLV� IRUPDOLVP� LV� VXSSRVHG� WR� EH� IOH[LEOH� DQG
DGDSWDEOH� IRU� LQIRUPDWLRQ� SUHVHQWDWLRQ� VWUDWHJLHV�� 7KHQ�� WKH� JRDO� RI� WKLV� ZRUN� LV� WR
GHPRQVWUDWH�WKDW�LW�LV�SRVVLEOH�WR�DVVRFLDWH�PXOWLPRGDO�SUHVHQWDWLRQ�WR�WKH�LQWHUDFWLYH�REMHFWV
E\�XVLQJ�WKH�&66�IRUPDOLVP�
8VLQJ�&DVFDGLQJ�6W\OH�6KHHWV�UDWKHU�WKDQ�+70/�WDJV�H[WHQVLRQV�DOORZV�WKH�VDPH�GRFXPHQWV
WR�EH�UHDG�ZLWK�YLVXDO��RQ�D�VFUHHQ���DXUDO��ZLWK�7H[W�7R�6SHHFK��776��V\VWHPV���WDFWLOH��ZLWK
%UDLOOH� GLVSOD\V�� RU� PXOWLPRGDO� SUHVHQWDWLRQ� ZLWKRXW� KDYLQJ� WR� SURGXFH� VHYHUDO� IRUPV� RI
GRFXPHQWV�
,Q� WKLV� ZD\�� WKH� +70/� GRFXPHQW� UHSUHVHQWDWLRQ� DQG� WKH� GRFXPHQW� SUHVHQWDWLRQ� DUH
LQGHSHQGHQW��7KLV� DSSURDFK� FRXOG� SURYLGH� LPSURYHG� DFFHVVLELOLW\� RI� GRFXPHQW� IRU� GLVDEOHG
SHRSOH�ZLWKRXW�FRPSURPLVLQJ�WKH�YLVXDO�GHVLJQ�RI�WKH�GRFXPHQW�

7KH�)LJXUH��D�VKRZV�KRZ�WKH�&66�VSHFLILHV�WKH�SUHVHQWDWLRQ��)LJXUH��E��E\�DVVLJQLQJ�YDOXHV
WR�VW\OH�SURSHUWLHV�

�+70/!
�+($'!
�67</(�7<3( �WH[W�FVV�!
����
+�
�^
��FRORU����������
��PDUJLQ�OHIW�����
��IRQW�IDPLO\��&RPLF�6DQV�06��KHOYHWLFD��VDQV�VHULI�
��IRQW�VL]H����SW�
�`
��!

7DJ

7\SRJUDSKLF�DWWULEXWHV



��67</(!
��+($'!
�%2'<�%*&2/25 �))))))�!
�+�!([DPSOH�ZLWK�&66��+�!
��%2'<!
��+70/!

)LJXUH��D��&&6�H[DPSOH�

)LJXUH��E��9LVXDO�SUHVHQWDWLRQ�RI�WKH�GHVFULSWLRQ�JLYHQ�LQ�WKH�)LJXUH��D�

+HUH��WKH�YLVXDO�SUHVHQWDWLRQ�RI�WKH�+��WDJ�LV�JUHHQ�FRORUHG����LQFKHV�PDUJLQ�OHIW�DQG�³&RPLF
6DQV�06´�IRQW�LV�XVHG�

7�9��5DPDQ� >:�&���@� SURSRVHG� DQ� H[WHQVLRQ� RI� WKH�&66�PRGHO� IRU� DQ� DXUDO� SUHVHQWDWLRQ
�$XUDO� &DVFDGLQJ� 6W\OH� 6KHHW�� E\� DGGLQJ� DXGLR� SURSHUWLHV� �YROXPH�� SDXVH�� SOD\��� VSDWLDO
SURSHUWLHV� �DQJOH�� HOHYDWLRQ�� WR� SOD\� D� �'� VRXQG� DQG� 776� SURSHUWLHV� �SLWFK�� VSHHG�� YRLFH�
IDPLO\���7KHVH�SURSHUWLHV�ZHUH�LQWHJUDWHG�LQ�WKH�&66�OHYHO���ZRUNLQJ�GUDIW�>:�&�E@�

�����&$5(�SURSHUWLHV�LQ�&66�IRUPDOLVP
7KH� DLP� RI� WKLV� SDSHU� LV� WR� HYDOXDWH� WKH� FDSDELOLWLHV� RI� WKH� &66� IRUPDOLVP� DQG� LWV
H[SUHVVLYHQHVV�WR�DOORZ�PXOWLPRGDO�SUHVHQWDWLRQ��2XU�JRDO�LV�WR�H[WHQG�WKH�SRVVLELOLWLHV�RI�WKH
&66� IRUPDOLVP� WR� WDNH� LQWR� DFFRXQW� WKH�PXOWLPRGDO� FRRSHUDWLRQ� EHWZHHQ� WDFWLOH� DQG� DXUDO
PRGDOLWLHV�

$VVLJQPHQW� DQG� 5HGXQGDQF\� SURSHUWLHV� FDQ� EH� HDVLO\� PRGHOHG� LQ� WKH� &66� IRUPDOLVP� DV
VKRZQ�LQ�)LJXUH���
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7R�H[SUHVV�WKH�5HGXQGDQF\��ZH�OLVW
WKH�GLIIHUHQW�PHGLD�
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)LJXUH����0RGHO�RI�WKH�5HGXQGDQF\�SURSHUW\�

$V�VKRZQ�LQ�)LJXUH����&66�GHILQHV�SUHVHQWDWLRQ�SURSHUW\�FODVVHV�DVVRFLDWHG�RQ�ERWK�+70/
WDJV�DQG�PHGLD��7KH�#PHGLD�UXOH�DOORZV�WR�H[WHQG�WKH�+70/�GRFXPHQW�SUHVHQWDWLRQ�WR�RWKHU
PHGLD��&I��)LJXUH�����

$OO

7DFWLOH $XUDO 9LVXDO

%UDLOOH (PERVV $XUDO 7Y 3ULQW 6FUHHQ 77<
+DQGKHOG 3URMHFWLRQ

)LJXUH����0HGLD�W\SHV�GHILQHG�ZLWKLQ�WKH�&66�IRUPDOLVP�>:�&���@�

)RU�HDFK�XVHG�PHGLD��&66�VSHFLILHV�D�SRVVLEOH�SUHVHQWDWLRQ��8VHU�FDQ�PRGLI\�HDFK�SURSHUW\
RQ� OLQH� UHJDUGLQJ� LWV� FDSDELOLWLHV� >51,%���@��1HYHUWKHOHVV�� SUREOHPV� VWLOO� RFFXU� LQ� RUGHU� WR
PRGHO�FRRSHUDWLRQ�EHWZHHQ�PRGDOLWLHV�

)LUVW�� WKH�&RPSOHPHQWDULW\�SURSHUW\� LV� QRW�PRGHOHG��)RU� LQVWDQFH�� D�&66�GRHV�QRW� DOORZ� WR
SUHVHQW� W\SRJUDSKLF� LQIRUPDWLRQ� RQ� D� %UDLOOH� GLVSOD\� DQG� V\QWKHVL]H� WKH� LQIRUPDWLRQ
DVVRFLDWHG�RQ�D�7H[W�WR�6SHHFK�V\QWKHVLV�V\VWHP�
7KHQ��WKH�GHILQLWLRQ�RI�WKH�PHGLD�XVHG�DQG�LWV�SURSHUWLHV�KDYH�WR�EH�UHILQHG�DQG�VWUXFWXUHG��)RU
LQVWDQFH�� WKH� ³DXUDO´�PHGLXP� JURXSV� SURSHUWLHV� IRU� ERWK� YHUEDO� �UHFRUGHU� VSHHFK�� 7H[W�WR�
6SHHFK��DQG�QRQ�YHUEDO��$XGLWRU\�,FRQV��(DUFRQV��PRGDOLWLHV�
,W�ZLOO�EH�PRUH�HDV\�WR�PRGHO�PRGDOLWLHV�XVHV�WKDQ�PHGLD�XVHV�
0RUHRYHU�� ZH� KDYH� WR� H[WHQG� WKH� FRRSHUDWLRQ� FRQFHSW� EHWZHHQ� PRGDOLWLHV� �LQ� WKH� &$5(
PHDQLQJ��EHFDXVH�WKHUH�LV�QR�UXOH�WR�PRGHO�WKHP�
)LQDOO\��WHPSRUDO�SURSHUWLHV��XVH�RI�VHYHUDO�PHGLD�LQ�VHTXHQFH�RU�LQ�SDUDOOHO��DUH�MXVW�GHILQHG
LQ�D�JOREDO�OHYHO��:H�KDYH�WR�UHILQH�WKHVH�IRU�HDFK�WDJ�RI�WKH�GRFXPHQW�

�� 7+(�(;7(16,21�2)�7+(�&66�)250$/,60

)LUVWO\��ZH�UHILQHG�WKH�GLIIHUHQW�PHGLD�LQWR�WKH�PRGDOLW\�FODVVHV�DV�LOOXVWUDWHG�LQ�WKH�)LJXUH���

$VVLJQPHQW�RI�RXWSXW�PHGLD

7KLV�GHVFULSWLRQ�FRQYH\V�WKH
$VVLJQPHQW�SURSHUW\�



$OO

9LVXDO $XUDO 7DFWLOH

9HUEDO��� ���1RQ�9HUEDO

'LVSOD\HG 3ULQWHG 7H[W�
7R�
6SHHFK

$XGLWRU\
,FRQV

%UDLOOH

5HFRUGHG
6SHHFK

(DUFRQV )RUFH
)HHGEDFN

)LJXUH����0RGDOLW\�W\SHV�LQ�WKH�&66�IRUPDOLVP�

2QH�PDMRU� FULWHULRQ� LV� WR� VWD\� LQGHSHQGHQW� RI� WKH� GHYLFH� XVHG�� 7KUHH� FODVVHV� RI�PRGDOLWLHV
KDYH�EHHQ�GHILQHG��YLVXDO��DXUDO� DQG� WDFWLOH��(DFK�FODVV�FDQ�EH�GHFRPSRVHG� LQ� VHYHUDO� VXE�
FODVVHV�RI�PRGDOLWLHV��7KLV�SURSRVLWLRQ�LV�QRW�OLPLWHG�RQO\�WR�WKHVH�PRGDOLWLHV��WKLV�PRGHO�FDQ
EH�H[WHQGHG�WR�RWKHU�SUHVHQWDWLRQ�PRGDOLWLHV�

$�VW\OH�LV�GHILQHG�E\�LWV�SURSHUWLHV��IRU�LQVWDQFH��VL]H�RI�FKDUDFWHUV�IRU�D�YLVXDO�SUHVHQWDWLRQ��
7KLV�GHILQLWLRQ�FDQ�EH�PDGH�
�� IRU�WKH�ZKROH�PRGDOLWLHV�
�� IRU�HDFK�PRGDOLW\�

+�
�^
��PHDQLQJ��+HDGHU��
�����7H[W�WR�6SHHFK�SUHVHQWDWLRQ
��#PRGDOLW\�776�
���^
����YRLFH�IDPLO\��UREHUW�
����SLWFK��ORZ�
���`

��#PRGDOLW\�VFUHHQ�
���^

�IRQW���&RPLF�6DQV�06�
���`
�`

��#PRGDOLW\�EUDLOOH�
���^
���`
`

)LJXUH����)RU�HDFK�VW\OH��VSHFLILFDWLRQ�RI�WKH�SUHVHQWDWLRQ�

7KH�SUHVHQWDWLRQ�UXOHV�DUH�QRW� VSHFLILHG�QHFHVVDULO\�HYHQ� LI� WKH�SUHVHQWDWLRQ�SURSHUWLHV�KDYH
EHHQ�GHILQHG��)RU�H[DPSOH��KRZ�D�7LWOH��+���KDV�WR�EH�SUHVHQWHG�ERWK�WR�%UDLOOH�GLVSOD\�DQG
DXUDOO\"
,Q�FRQVHTXHQFH��ZH�DGGHG�VRPH�RSHUDWRUV�LQ�&66�OLNH�

��� V\QFKURQL]DWLRQ�RSHUDWRUV�EHWZHHQ�PRGDOLWLHV�� WZR�RSHUDWRUV�ZHUH�DGGHG��SDUDOOHO�QRWHG
��RU�VHTXHQWLDO�QRWHG����1RWH�WKDW�V\QFKURQL]DWLRQ�DQG�EXIIHU�VL]H�KDUPRQL]DWLRQ�EHWZHHQ
WKH�%UDLOOH�GLVSOD\�DQG�WKH�776�V\VWHP�DUH�QRW�HDV\�WR�DFKLHYH�

��� ELQDU\�RSHUDWRUV�IRU�PXOWLPRGDO�FRRSHUDWLRQ��³DQG´�QRWHG�		�IRU�V\QHUJ\�DQG�³RU´�QRWHG
__�IRU�LQGHSHQGHQFH�

JOREDO�SURSHUW\��IRU�DOO�PRGDOLWLHV��

VSHFLILF�SURSHUWLHV��IRU�HDFK
PRGDOLW\��



��� DQG� DQRWKHU� RSHUDWRU� IRU� XVHU¶V� SUHIHUHQFHV�� 7KLV� RSHUDWRU� LV� GHILQHG� E\� WKH� RUGHU� RI
SUHVHQWDWLRQ�UXOHV�

0RUHRYHU��IRU�HDFK�XVHG�VW\OH��WKH�SUHVHQWDWLRQ�UXOHV�FDQ�DOVR�EH�UHILQHG�

,Q� WKLV� IRUPDOLVP�� D� UHGXQGDQW� SUHVHQWDWLRQ� �LQ� WKH�&$5(�PHDQLQJ�� RI� D� WLWOH� IRU�776� DQG
%UDLOOH�PRGDOLW\�LV�ZULWWHQ��FI��)LJXUH����

��#776�+��		�#EUDLOOH�+��

)LJXUH����5HGXQGDQF\�SURSHUW\�IRU�³7LWOH´�VW\OH�

8VHU¶V�SUHIHUHQFHV� FDQ�EH� IRUPDOL]HG�E\�PHDQV�RI� D� GHFUHDVLQJ� LQWHUHVW� OLVW� RI� SUHVHQWDWLRQ
PRGDOLWLHV�DV�IROORZ�

#EUDLOOH�+��__�#776�+��__�#5HFRUGHGB6SHHFK�+�

)LJXUH����3UHVHQWDWLRQ�SUHIHUHQFH�IRU�³7LWOH´�VW\OH�ZLWKLQ�WKH�&66�IRUPDOLVP�

)RU�H[DPSOH��&I��)LJXUH�����WKH�%UDLOOH�PRGDOLW\�LV�XVHG�ILUVWO\��%\�GHIDXOW��WKH�776�PRGDOLW\
ZLOO�EH�XVHG�DQG�E\�GHIDXOW��UHFRUGHG�VSHHFK�ZLOO�EH�XVHG�
0RUHRYHU��WKHVH�SUHIHUHQFHV�FDQ�EH�VSHFLILHG�IRU�HDFK�W\SRJUDSKLF�DWWULEXWH�RI�WKH�HOHFWURQLF
GRFXPHQW��WLWOH��EROG��LWDOLF��HWF���

,Q�WKLV�IRUPDOLVP��(TXLYDOHQFH�LV�ZULWWHQ�OLNH�WKLV�

#776�+��__���#EUDLOOH�+��		�#5HFRUGHGB6SHHFK�+��

)LJXUH����$Q�(TXLYDOHQFH�PRGHO�

,Q� WKLV�H[DPSOH�� LQ�RUGHU� WR�SUHVHQW� ³+�´� VW\OH��7H[W�7R�6SHHFK� V\QWKHVLV�ZLOO� EH�XVHG��%\
GHIDXOW��D�FRRSHUDWLRQ�EHWZHHQ�%UDLOOH�DQG�UHFRUGHG�VSHHFK�ZLOO�EH�XVHG��7KLV�FRRSHUDWLRQ�LV
VXSSRVHG�WR�EH�HTXLYDOHQW�WR�776�SUHVHQWDWLRQ�

7KH�&RPSOHPHQWDULW\�SURSHUW\�FDQ�EH�ZULWWHQ�DV�IROORZ�

��#EUDLOOH�+��VW\OH�		�#776�+��WH[W�

)LJXUH����&RPSOHPHQWDU\�SURSHUW\�ZLWKLQ�WKH�&66�IRUPDOLVP�DQG�LWV�H[WHQVLRQ�

7KH�³7LWOH´�VW\OH� LV�UHVWLWXWHG�E\�WZR�PRGDOLWLHV��%UDLOOH�DQG�776��%UDLOOH�PRGDOLW\�GLVSOD\V
WKH�VW\OH��H�J��³7LWOH´��DQG�776�V\QWKHVLV�PRGDOLW\�WKH�$6&,,�WH[W�LQ�UHODWLRQ�ZLWK�WKH�VW\OH�

�� &21&/86,21

7KH� UHZULWLQJ� RI� &$5(� SURSHUWLHV�ZLWKLQ� WKH�&66� IRUPDOLVP� KDV� EHHQ� LOOXVWUDWHG� DQG� KDV
EHHQ� GHPRQVWUDWHG� IRU� PXOWLPRGDO� SUHVHQWDWLRQ� EDVHG� RQ� DXUDO� DQG� WDFWLOH� PRGDOLWLHV�� 7R
SHUPLW� WKH� FRPSOHPHQWDU\� DQG� DVVLJQDWLRQ� SURSHUWLHV�� V\QFKURQL]DWLRQ� DQG� ORJLF� RSHUDWRUV
ZHUH�DGGHG��7KH�LPSOHPHQWDWLRQ�RI�WKLV�IRUPDOLVP�LV�LQ�SURJUHVV�ZLWKLQ�WKH�6PDUW�1HW�SURMHFW
>7UXLOOHW���@�

$Q� LQSXW� LQWHUIDFH� LV� DOVR� LQ� SURJUHVV� WR� DOORZ� LQH[SHULHQFHG� RU� QRYLFH� XVHUV� WR� GHILQH� LWV
SUHVHQWDWLRQ�FKDUDFWHULVWLFV��$IWHU�WKHVH�WZR�VWHSV��HDFK�SRWHQWLDO�XVHU�ZLOO�KDYH�WKH�SRVVLELOLW\
WR� SHUVRQDOL]H� WKH� SUHVHQWDWLRQ� VW\OH� RI� HOHFWURQLF� GRFXPHQWV� LQ� UHJDUG� WR� LWV� EHKDYLRU� DQG



SHUFHSWXDO�PRGHO��7KH�&$5(�SURSHUWLHV�DQG�WKH�&66�IRUPDOLVP�DUH�WZR�FRPSOHPHQWDU\�WRROV
XVDEOH�IRU�WKH�GHVLJQ�RI�PXOWLPRGDO�LQWHUIDFH�
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>%HUQVHQ���@ 1�� 2�� %HUQVHQ�� $� 5HYLVHG� *HQHUDWLRQ� 2I� 7KH� 7D[RQRP\� 2I� 2XWSXW
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>&DWLQLV���@ /�� &DWLQLV�� -�� &DHOHQ�� $QDO\VH� GX� FRPSRUWHPHQW� PXOWLPRGDO� GH� O¶XVDJHU
KXPDLQ�GDQV�XQH�WkFKH�GH�GHVVLQ��,+0¶����7RXORXVH��������RFWREUH�������SS����������

>&RXWD]���@ -��&RXWD]�� /��1LJD\��'�� 6DOEHU��$��%ODQGIRUG�� -��0D\��5��<RXQJ�� )RXU� (DV\
3LHFHV� IRU�$VVHVVLQJ�7KH�8VDELOLW\� RI�0XOWLPRGDO� ,QWHUDFWLRQ��7KH�&$5(�SURSHUWLHV�
,QWHU$FW¶����/LOOHKDPPHU��1RUZD\���-XQH�������SS����������

>*DYHU���@ :�� *DYHU�� (YHU\GD\� /LVWHQLQJ� DQG� $XGLWRU\� ,FRQV�� 8QSXEOLVKHG� 'RFWRUDO
GLVVHUWDWLRQ��8QLYHUVLW\�RI�&DOLIRUQLD�������

>1LJD\���@� /�� 1LJD\�� -�� &RXWD]�� $� GHVLJQ� VSDFH� IRU� PXOWLPRGDO� LQWHUIDFHV�� FRQFXUUHQW
SURFHVVLQJ�DQG�GDWD�IXVLRQ��,QWHU&+,¶����$&0��QHZ�<RUN��SS����������

>51,%���@ 5R\DO�1DWLRQDO�,QVWLWXWH�IRU�%OLQG��KWWS���ZZZ�UQLE�RUJ�XN�FVV�KWP�

>7UXLOOHW���@ 3K��7UXLOOHW��%��2ULROD��1��9LJRXURX[��0XOWLPRGDO�3UHVHQWDWLRQ�DV�D�6ROXWLRQ�WR
$FFHVV�D�6WUXFWXUHG�'RFXPHQW��$FFHVV�5HYLHZ��6SULQJ�������9RO��,,��1�����SS��������

>7UXLOOHW���E@ 3K��7UXLOOHW��eWXGH�GH� O¶LQWHUDFWLRQ�PXOWLPRGDOH�GDQV�XQH� WkFKH�GH� OHFWXUH�GH
GRFXPHQWV�SDU�GHV�GpILFLHQWV�YLVXHOV��,+0¶����3RLWLHUV��������VHSWHPEUH�������SS������
����

>7UXLOOHW���@ 3K��7UXLOOHW��1��9LJRXURX[��eWXGH�GHV�HIIHWV�GH�OD�PLVH�HQ�IRUPH�PDWpULHOOH�GH
WH[WHV�SDU�GHV�SUpVHQWDWLRQV�QRQ�YLVXHOOHV��&,'(¶����'DPDV������-XLOOHW������

>:�&���@ $XUDO� &DVFDGLQJ� 6W\OH� 6KHHW�� :�&� :RUNLQJ� 'UDIW� ���-XQH������
KWWS���ZZZ�Z��RUJ�75�:'�DFVV

>:�&���@ :RUOG�:LGH�:HE�&RQVRUWLXP��KWWS���ZZZ�Z��RUJ�

>:�&���E@ :RUOG�:LGH�:HE�&RQVRUWLXP��³+70/�����6SHFLILFDWLRQ´�
KWWS���ZZZ�Z��RUJ�75�5(&�KWPO����

>:�&���F@ &DVFDGLQJ�6W\OH�6KHHWV��OHYHO����:�&�:RUNLQJ�'UDIW����-DQ������
KWWS���ZZZ�Z��RUJ�5(&�&66�

>:�&���G@ :$,� $FFHVVLELOLW\� *XLGHOLQHV�� 3DJH� $XWKRULQJ�� :�&� :RUNLQJ� 'UDIW�� ��
6HSWHPEHU�������KWWS���ZZZ�Z��RUJ�75�:'�:$,�3$*($87+�

>=DQHOOR���@ 0��/��=DQHOOR��&RQWULEXWLRQ�j�OD�FRQQDLVVDQFH�VXU�O¶XWLOLVDWLRQ�HW�OD�JHVWLRQ�GH
O¶LQWHUIDFH�PXOWLPRGDOH��7KqVH�G¶8QLYHUVLWp��*UHQREOH��-XLOOHW������


