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7KH�UROH�RI�V\QHUJHWLF�DSSURDFK�WR�SV\FKRORJLFDO�DQG�SHGDJRJLFDO�RSWLPL]DWLRQ�RI�WKH�
TXDOLW\�RI�OLIH�RI�LQGLYLGXDOV�ZLWK�GLVDELOLWLHV�LV�VWXGLHG�E\�WKH�DWKRUV�RI�WKH�DUWLFOH��
6\QHUJHWLF� DSSURDFK� DFWV� DV� WKH� LQWHJUDWRU� RI� WKH� WZR� VFLHQWLILF� SHUVSHFWLYHV� �
VRFLRFHQWULF�DQG�DQWKURSRFHQWULF�FRQFHSWV��7KH�V\VWHP�RI�SV\FKRORJLFDO�SHGDJRJLFDO�
DQG�VRFLR�SV\FKRORJLFDO� UHKDELOLWDWLRQ�RI�SHUVRQV�ZLWK�GLVDELOLWLHV� LQ�FRQGLWLRQV�RI�
KRVSLWDO� WUHDWPHQW� LV� SHUFHLYHG� DV� D� VHOI�RUJDQL]LQJ� DQG� VHOI�HYROYLQJ� VRFLDO�
SKHQRPHQRQ��7KH�FDSDFLW\�RI�GLYHUVH�V\VWHPV�IRU�VHOI�GHYHORSPHQW�QRW�RQO\�XQGHU�
WKH�LQIOXHQFH�RI�H[WHUQDO�FDXVHV��EXW�DOVR�GXH�WR�WKH�XVH�RI�WKHLU�LQWHUQDO�FDSDELOLWLHV��
SURYHV�FRQFHSWXDO�DQG�PHWKRGRORJLFDO�QRYHOW\�RI�WKH�LGHDV�RI�VHOI�RUJDQL]DWLRQ��$V�D�
UHVXOW�� LW� LQFUHDVHV� UHKDELOLWDWLRQ� SRWHQWLDO� DQG� LPSURYHV� WKH� TXDOLW\� RI� OLIH� RI�
LQGLYLGXDOV� ZLWK� GLVDELOLWLHV� 7KH� XVH� RI� V\QHUJHWLF� DSSURDFK� MXVWLILHV� WKH� QHHG� IRU�
LQWHJUDWLRQ� RI� HOHPHQWV� RI� YDULRXV� FRQFHSWV� LQWR� SV\FKRORJLFDO� DQG� SHGDJRJLFDO�
RSWLPL]DWLRQ� RI� WKH� TXDOLW\� RI� OLIH� RI� GLVDEOHG� SHRSOH�� DIILUPLQJ� SRO\SDUDGLJPDWLF�
FKDUDFWHU�RI�PRGHUQ�VFLHQWLILF�WKRXJKW�

.H\ZRUGV� ,QGLYLGXDOV� ZLWK� 'LVDELOLWLHV�� 3HGDJRJLFDO� 6XSSRUW�� 6\QHUJHWLF��
6RFLRFHQWULF�DQG�$QWKURSRFHQWULF�$SSURDFKHV��2SWLPL]DWLRQ�RI�WKH�4XDOLW\�RI�/LIH�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�
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RI�V\QHUJHWLF�DSSURDFK�LQ�WKH�PHWKRGRORJ\�RI�SV\FKR�SHGDJRJLFDO�VXSSRUW�RI�SHUVRQV�ZLWK�
GLVDELOLWLHV� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV����63�����������

� .D]DQ� )HGHUDO� 8QLYHUVLW\�� ,QVWLWXWH� RI� ,QWHUQDWLRQDO� 5HODWLRQV�� .D]DQ�� 5XVVLD��
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���,QWURGXFWLRQ

0XOWLGLPHQVLRQDOLW\� RI� VRFLDO� UHKDELOLWDWLRQ� SUDFWLFH� RI� SHRSOH� ZLWK�
GLVDELOLWLHV�³SURPRWLQJ�VRFLDO�LQFOXVLRQ�DQG�SHUVRQDO�IXOILOOPHQW��HPSOR\DELOLW\�DQG�
DGDSWDELOLW\´� �.KRYDQVND\D� HW� DO��� ������� WKH� OHYHO� RI� GHYHORSPHQW�RI� WKH�PRGHUQ�
WKHRU\� RI� VRFLDO�� SV\FKRORJLFDO� DQG� SHGDJRJLFDO� ZRUN� ZLWK� VXFK� FDWHJRU\� RI�
SRSXODWLRQ� OHDG� WR�SURYLGLQJ�KLJK�TXDOLW\� VXSSRUW� WR� WKH� LQGLYLGXDO�RQ� WKH�EDVLV�RI�
YDULRXV�PHWKRGRORJLFDO�DSSURDFKHV��%D\OLHV��������*KD]DQIDUSRXU��HW�DO���������

3UREOHPV� RI� V\QHUJHWLF� DSSURDFK� LQ� IRUPDWLRQ� DQG� SHUVRQDO� GHYHORSPHQW�
ZHUH�WKH�UHVHDUFK�DUHD�RI�PDQ\�PRGHUQ�VFLHQWLVWV��$�,��%RFKNDU\RY��9�*��9LQHQNR��
$�$��9RUR]KELWRYD��9�$��,JQDWRYD��(�1��.Q\D]HYD��6�3��.XUG\XPRY��6�1��6LPRQRY��
(�$��6RORGRYD��1�0��7DODQFKXN��6�3��)LUVRYD��+��+DNHQ��<X�9��6KDURQLQ��HWF�

7KH�WHUP�³V\QHUJHWLFV´�FRPHV�IURP�*UHHN�³V\QHUJHLD´�± ³FRKHUHQW�DFWLRQ´��
³FRRSHUDWLRQ´�DQG�IRFXVHV�DWWHQWLRQ�RQ�FRKHUHQFHV�RI�LQWHUDFWLRQ�SDUWV�LQ�IRUPDWLRQ�
RI�D�VWUXFWXUH�DV�D�ZKROH��7KH�V\QHUJHWLFV� LV� WUDQVODWHG�DV�³HQHUJ\�RI� MRLQW�DFWLRQ´�
�IURP�D�*UHHN�³VLQ´�± ³ZLWK´� ��³LQ�FRPPRQ´�DQG�³HUJRV´�± ³DFWLRQ´���D�WHUP�FRLQHG�
E\�SURIHVVRU�RI�WKH�6WXWWJDUW�XQLYHUVLW\�+HUPDQQ�+DNHQ�

7KH� SKLORVRSKLFDO� GLFWLRQDU\� FRQWDLQV� PRUH� GHWDLOHG� GHILQLWLRQ��
³6\QHUJHWLFV�LV�WKH�PRGHUQ�WKHRU\�RI�VHOI�RUJDQL]DWLRQ��WKH�QHZ�ZRUOGYLHZ�FRQQHFWHG�
ZLWK� D� UHVHDUFK� RI� SKHQRPHQD� RI� VHOI�RUJDQL]DWLRQ�� QRQOLQHDULW\�� QRQHTXLOLEULXP��
JOREDO�HYROXWLRQ��VWXG\LQJ�WKH�SURFHVVHV�RI�IRUPDWLRQ�RI�³DQ�RUGHU�WKURXJK�FKDRV´��
ELIXUFDWLRQ�FKDQJHV��LUUHYHUVLELOLW\�RI�WLPH��LQVWDELOLW\�DV�IXQGDPHQWDO�FKDUDFWHULVWLF�
RI�HYROXWLRQ�SURFHVVHV´��6HSDUDWH�DVSHFWV�RI�WKH�WKHRU\�RI�VHOI�RUJDQL]DWLRQ�IURP�WKH�
SHGDJRJLFDO� SRLQW� RI� YLHZ� DUH� UHIOHFWHG� LQ� 9�*��%XGDQRY� �%XGDQRY�� �������9�*��
9LQHQNR��9�$��,JQDWRYD��(�1��.Q\D]HYD��6�3��.XUG\XPRY��.Q\D]HYD�	�.XUG\XPRY��
�������/�1��0DNDURYD��1�0��7DODQFKXN��7DODQFKXN���������0�$��)HGRURYD��<X�9��
6KDURQLQ
V�ZRUNV��HWF�

7KH� SHGDJRJLFDO� GLFWLRQDU\� HGLWHG� E\� *�0�� .RG]KDVSLURY� JLYHV� WKH�
IROORZLQJ�GHILQLWLRQ��³6\QHUJHWLFV�LV�WKH�VFLHQFH�LQYHVWLJDWLQJ�SURFHVVHV�RI�FRPSOH[�
V\VWHPV� WUDQVLWLRQ� RI� WKH� GLVRUGHUHG� VWDWH� WR� DQ� RUGHUHG� RQH� DQG� RSHQLQJ� VXFK�
FRQQHFWLRQV�EHWZHHQ�HOHPHQWV�RI�WKLV�V\VWHP�ZKHUH�WKHLU�WRWDO�DFWLRQ�HIIHFW�ZLWKLQ�D�
V\VWHP�H[FHHGV�VLPSOH�DGGLWLRQ�RI�DFWLRQ�HIIHFWV�RI�VHSDUDWH�HOHPHQWV´�

/�1��3RSRY�SRLQWV�RXW�WKDW�WKH�V\QHUJHWULFV�PD\�EH�XQGHUVWRRG�DV�D�NLQG�RI�
V\VWHP�DSSURDFK��DV�DQ�DSSURDFK�WR�XQGHUVWDQGLQJ�RI�GHYHORSPHQW�RI�RSHQ�QRQOLQHDU�
V\VWHPV�DQG�VSHFLDO�VW\OH�RI�WKLQNLQJ��7KH�EDVLF�FRQFHSWV�RI�V\QHUJHWULFV�DUH�³VHOI�
RUJDQL]DWLRQ´��³RSHQQHVV´�² WKH DFFLGHQWDO�GHYLDWLRQ�RI�YDOXHV�OHDGLQJ�WR�HPHUJHQFH�
RI�D�QHZ�VWUXFWXUH��³DWWUDFWRU´�² UHODWLYHO\�ILQDO��VWHDG\�FRQGLWLRQ�RI�D�V\VWHP�

$FFRUGLQJ�WR�6LPRQRY���������WKH�V\QHUJHWULFV�LV�LQFOXGHG�LQWR�WKH�XQLYHUVDO�
PHWKRGRORJLFDO� SDUDGLJP� UHODWLQJ� WR� WKRVH� DUHDV� RI� NQRZOHGJH� ZKHUH� FRPSOH[�
V\VWHPV��WKH�VHOI�RUJDQL]DWLRQ�SKHQRPHQD�DUH�VWXGLHG�DQG�UHSUHVHQWV�XQLIRUP�FURVV�
GLVFLSOLQDU\�DSSURDFK�WR�WKH�VWXGLHG�REMHFWV��,Q�WKH�DXWKRU¶V�RSLQLRQ��WKH�VXEMHFW�RI�
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V\QHUJHWLFV�DUH�VHOI�RUJDQL]DWLRQ�PHFKDQLVPV�WKHUHIRUH�LW LV�FDOOHG�WKH�WKHRU\�RI�VHOI�
RUJDQL]DWLRQ�� ³6HOI�RUJDQL]DWLRQ� LQ� V\QHUJHWLFV� LV� XQGHUVWRRG� DV� SURFHVVHV� RI�
PDFURVFRSLFDOO\� RUGHUHG� VSDFH�WLPH� VWUXFWXUHV� HPHUJHQFH LQ� FRPSOH[� QRQOLQHDU�
V\VWHPV��EHLQJ�QRQ�EDODQFHG�VWDWHV��FORVH�WR�VSHFLIF�FULWLFDO�SRLQWV´��6RPHWLPHV�VHOI�
RUJDQL]DWLRQ�LV�GHILQHG�DV�³WKH�VWUHDPOLQLQJ�RI�DQ\�HOHPHQWV�FDXVHG�E\�WKH�LQWHUQDO�
UHDVRQV�ZLWKRXW�LQIOXHQFH�IURP�WKH�RXWVLGH´��'LVWLQFWLYH�IHDWXUH�RI�SURFHVVHV�RI�VHOI�
RUJDQL]DWLRQ�LV�WKHLU�SXUSRVHIXO��EXW�DW�WKH�VDPH�WLPH�QDWXUDO��VSRQWDQHRXV�FKDUDFWHU��
WKHVH�SURFHVVHV�SURFHHGLQJ� LQ� LQWHUDFWLRQ�RI�D�V\VWHP�ZLWK� WKH�VXUURXQGLQJV�DUH� WR�
VRPH�H[WHQW�DXWRQRPRXV��UDWKHU�LQGHSHQGHQW�IURP�WKH�HQYLURQPHQW��3URFHVV�RI�VHOI�
RUJDQL]DWLRQ�UHVXOWV�IURP�LQWHUDFWLRQ�RI�DFFLGHQW�DQG�QHHG�DQG�LV�DOZD\V�FRQQHFWHG�
ZLWK� WUDQVLWLRQ� IURP� LQVWDELOLW\� WR� VWDELOLW\� �6LPRQRY�� ������0HQGR]D�9HOD]FR�	�
5LYHUR�3DGUyQ��������

1HHG�IRU� WKH� LQWHJUDWLRQ�RI�GLIIHUHQW�FRQFHSWV¶�HOHPHQWV� LQ�SV\FKRORJLFDO�
SHGDJRJLFDO�VXSSRUW�WR�RSWLPL]H�WKH�TXDOLW\�RI�OLIH�RI�LQGLYLGXDOV�ZLWK�GLVDELOLWLHV�LV�
FRQILUPHG�E\�WKH�SRO\SDUDGLJPDWLF�QDWXUH�RI�D�PRGHUQ�VFLHQWLILF�WKRXJKW��,WV�PDLQ�
SRLQW� FRQVLVWV� RI� WKHRUHWLFDO� FRQFHSWV� FUHDWLRQ�� DQG� DFFRUGLQJO\�� SUDFWLFH� RI�
SV\FKRORJLFDO�SHGDJRJLFDO� VXSSRUW� RI� WKLV� SURFHVV� RQ� WKH� EDVLV� RI� VHYHUDO�
PHWKRGRORJLHV��ULJKW�XS�WR�PXWXDOO\�H[FOXVLYH�RQHV��7KH�HVVHQFH�RI�VXFK�LQWHJUDWLYH�
SV\FKRORJLFDO�SHGDJRJLFDO�VXSSRUW�WR�RSWLPL]H�WKH�TXDOLW\�RI�OLIH�RI�LQGLYLGXDOV�LV�WKH�
FRPELQDWLRQ�RI�WZR�PHFKDQLVPV�RI�WKH�DERYH�PHQWLRQHG�SURFHVV �6WRQH��������

x WKH�VRFLDOL]HG �SHUVRQDO�� UHODWLRQ��PLFUROHYHO��ZKHUH� WKH�FKDUDFWHU�
DQG� LQWHQVLW\�RI� GHYHORSPHQW�RI� VXEMHFWV� RI� UHKDELOLWDWLRQ� SURFHVV�
GHSHQG� RQ� WKHLU� SHUVRQDO� SHFXOLDULWLHV� DQG� RQ� WKH� W\SH� RI� WKH�
UHODWLRQV�

x WKH� V\VWHP� RI� WKH� VRFLDOO\� RULHQWHG� UHODWLRQV� �PDFUROHYHO�� ZKLFK�
UHSUHVHQWV�D�KXPDQH�RUJDQL]HG�FRPPXQLW\�FRQQHFWHG�ZLWK�VRFLHW\�
YLD�YDULRXV�GHSHQGHQFHV�

7KH�SXUSRVH�RI�WKH�UHVHDUFK LV�WR�LQFUHDVH�WKH�UHKDELOLWDWLRQ�FDSDFLW\�DQG�WR�
LPSURYH�WKH�OLIH�TXDOLW\�RI�SHUVRQV�ZLWK�GLVDELOLWLHV�

���7KHRUHWLFDO�%DVLV

7KH�H[LVWLQJ�WKHRULHV�UHIOHFWLQJ�PHWKRGRORJLFDO�DSSURDFKHV�FDQ�EH�GLYLGHG�
�FRQYHQWLRQDOO\��LQWR�WZR�ELJ�JURXSV��DQWKURSRFHQWULF�DQG�VRFLRFHQWULF��*RUGRQ��	�
5RVHQEOXP���������

8QGHUVWDQGLQJ�WKH�GHYHORSPHQW�RI�LQGLYLGXDOV�ZLWK�GLVDELOLWLHV�DV�H[SDQVLRQ�
RI� WKHLU� LQWHUQDO� IRUFHV� � WKHLU� GHYHORSPHQW� IURP� �WKHPVHOYHV�� LV� FKDUDFWHULVWLF� RI�
VXSSRUWHUV�RI�DQWKURSRFHQWULF�FRQFHSWV¶�PRGLILFDWLRQV��+DEHUPDV��������

$FFRUGLQJ�WR�DQWKURSRFHQWULF�PRGHO�RI�SV\FKRORJLFDO�SHGDJRJLFDO�VXSSRUW��
WKH� SURYLVLRQ� WKDW� WKH� LQGLYLGXDO� ZLWK GLVDELOLWLHV� LV� D� VHOI�DGMXVWHG� V\VWHP� ZLWK�
LQWHUQDO�� LPSXOVLYH�� H[WUDPHQWDO� DVSLUDWLRQV�� LQWHUQDO� QHHG� IRU� KLV� RZQ� OLIH� TXDOLW\�
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LPSURYHPHQW�� ILQDOO\� JXLGLQJ� KLP� WR� DGYDQFHPHQW� �D� V\QHUJHWLF� V\QGURPH��� LV�
LQWULQVLF�

6XSSRUWHUV� RI� WKH� VRFLRFHQWULF� FRQFHSWV DWWDFK� FUXFLDO� LPSRUWDQFH� LQ�
RSWLPL]DWLRQ�RI�TXDOLW\�RI�OLIH�RI�GLVDEOHG�SHRSOH�WR�H[WHUQDO�IDFWRUV��VRFLDO�LQVWLWXWHV�
�3DUVRQV�������� ,WV� IROORZHUV�� JLYH� YDOXH� WR� VRFLDO� DQG� SV\FKRORJLFDO� FRQGLWLRQV�
ZLWKLQ� WKLV�SURFHVV��VXSSRVLQJ�KRVSLWDO� WR�VHUYH� WKH�RQO\�³LQVWUXPHQW�RI�VRFLDO�DQG�
SV\FKRORJLFDO�UHFRQVWUXFWLRQ´���7D\ORU�������

6RFLRFHQWULF�PRGHOV�RI�WKLV�DFWLYLW\�KDYH�VXFK�DGYDQWDJHV�DV�SUHGLFWDELOLW\��
HIIHFWLYHQHVV� �WLPLQJ� DQG� FRQWHQW��� D� KLJK� SRVVLELOLW\� WR� XVH� WHFKQRORJ\� LQ�
SV\FKRORJLFDO�SHGDJRJLFDO�PDLQWHQDQFH�SURFHVV��WHVWDELOLW\�DQG�FRQWUROODELOLW\�RI�LWV�
UHVXOWV��HWF���+DNHQ�������

7KH�DXWKRUV�XVHG�WKH�IROORZLQJ�PHWKRGV�DQG�WRROV�DV�WKH�EDVLV�RI�WKH�VWXG\�

x V\VWHP� DQDO\VLV� PHWKRG� WR� LGHQWLI\� FRQFHSWV� DQG� WHQGHQFLHV� LQ�
DFDGHPLF�WKRXJKW�RQ�WKH�VXEMHFW�

x V\QHUJHWLF� DSSURDFK� WR� LGHQWLI\� WKH� QRQOLQHDU� ELIXUFDWLRQ�
PHFKDQLVPV�RI�HYROXWLRQ�

x V\QWKHVLV�RI�DQWKURSRFHQWULF�DQG�VRFLRFHQWULF�DSSURDFKHV�

x LQWHJUDWLYH�SULQFLSOH�LQ�GHVLJQLQJ�WKH�UHKDELOLWDWLRQ�PRGHO�RI�VXSSRUW�
IRU�SHRSOH�ZLWK�GLVDELOLWLHV�

���5HVXOWV�DQG�'LVFXVVLRQ

,Q�RXU�RSLQLRQ��DFFRUGLQJ�WR�GXDO�ELR�VRFLDO�KXPDQ�QDWXUH��SV\FKRORJLFDO�
SHGDJRJLFDO�VXSSRUW�WR�RSWLPL]H�WKH�TXDOLW\�RI�OLIH�RI�LQGLYLGXDOV�ZLWK�GLVDELOLWLHV�KDV�
WR� EH� DUUDQJHG� RQ� WKH� EDVLV� RI� V\QWKHVLV� RI� DQWKURSRFHQWULF� �SHUVRQ�FHQWHUHG� DQG
DFWLYLW\�DSSURDFK��KHUPHQHXWLFDO�� V\VWHPV�DQG�UROH�VSHFLILF�DSSURDFK��YDOXH�EDVHG��
LQGLYLGXDO�� DQG� VRFLRFHQWULF� �DFPHRORJLFDO�� DPELYDOHQW�� SDUDGLJPDWLF�� V\VWHPDWLF��
PXOWLIDFHWHG�� HQYLURQPHQWDO�� DSSURDFKHV�� 7KHVH� DSSURDFKHV� PD\� FRPSULVH� D�
PHWKRGRORJLFDO� EDVLV� RI� WKH� LQWHJUDWLYH� SHUVRQDO� DQG� VRFLDO�� SV\FKRORJLFDO�
SHGDJRJLFDO�FRQFHSW�RI�WKLV�SURFHVV��7KH\�DOVR�DOORZ�XV�WR�FRQVLGHU�SV\FKRORJLFDO�
SHGDJRJLFDO�VXSSRUW�WR�RSWLPL]H�WKH�TXDOLW\�RI�OLIH�RI�LQGLYLGXDOV�ZLWK�GLVDELOLWLHV�DV�
WKH� FRPSOHWH� SURFHVV�� EXLOW� RQ� WKH� EDVLV� RI� LQWHJUDWLRQ� RI� WKH� DERYH�PHQWLRQHG�
RSSRVLWH�WKHRULHV�DQG�LPSOHPHQWHG�E\�PHDQV�RI�D�KROLVWLF�WDUJHWHG�HODERUDWH�V\VWHP�

7KH�LQWHJULW\�LPSOLHV�LQWHUQDO�XQLW\�RI�REMHFWV��WKHLU�UHODWLYH�DXWRQRP\�IURP�
WKH� HQYLURQPHQW�� 7KH� LQWHJULW\� RI� DFWLYLWLHV� IRU� WKH� RUJDQL]DWLRQ� RI� SV\FKRORJLFDO�
SHGDJRJLFDO�VXSSRUW�WR�RSWLPL]H�WKH�TXDOLW\�RI�OLIH�RI�LQGLYLGXDOV�ZLWK�GLVDELOLWLHV�LV�
PDQLIHVWHG�LQ�VHYHUDO�DVSHFWV��LQWHJULW\��RUJDQL]DWLRQDO��VXEVWDQWLDO��SUDFWLFH�RULHQWHG��
VWUXFWXUDO���$V�D�UXOH��LQ�PRGHUQ�SHGDJRJLFDO�OLWHUDWXUH�DGGLWLYLW\�DQG�FRQVLVWHQF\�DUH�
GLVWLQJXLVKHG�DV�VLJQV�RI�D�FRPSOHWH�V\VWHP��
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2Q�WKH�EDVLV�RI�RXU�PHWKRGRORJLFDO�YLHZSRLQW��WKH�LQWHJULW\�DVVXPHV�WKH�LGHD�
RI� LQWHJULW\�� DV� RQH� RI� WKH� IXQGDPHQWDO� SULQFLSOHV�� 0HWKRGRORJLFDO� YDOXH� RI� WKH�
SULQFLSOH�RI�LQWHJULW\�LV�WKH�FUHDWLRQ�RI�QHZ�TXDOLWLHV�WKURXJK�UHVROXWLRQ�RI�FRQIOLFWV�
E\�PHDQV�RI�FRQVWUXFWLYH�V\QWKHVLV��,Q�EHQHILFLDO�V\QWKHVLV��LQWHJUDWLRQ��RI�FRQWUDVWV�
LQWR� D� VLQJOH� ZKROH�� DW� YDULRXV� OHYHOV� RI� IRUPDWLRQ� DQG� HYROXWLRQ� RI� DQ\� V\VWHP��
LQFOXGLQJ�WKH�V\VWHP�RI�SV\FKRORJLFDO�SHGDJRJLFDO�VXSSRUW�WR�RSWLPL]H�WKH�TXDOLW\�RI�
OLIH� RI� SHUVRQV� ZLWK� GLVDELOLWLHV� WKH� V\QHUJHWLF� ELIXUFDWLRQ� PHFKDQLVP� RI� LWV�
GHYHORSPHQW�LV�JUDGXDOO\�UHYHDOHG�

,Q�RXU�LQWHJUDWLYH�SHUVRQDO�DQG�VRFLDO�FRQFHSW�RI�SV\FKRORJLFDO�SHGDJRJLFDO�
VXSSRUW�WR�RSWLPL]H�WKH�TXDOLW\�RI�OLIH�RI�SHUVRQV�ZLWK�GLVDELOLWLHV��V\QHUJHWLF�SULQFLSOH�
DFWV�DV�WKH�LQWHJUDWRU�DQG�DOORZV�WR�FRQVLGHU�SV\FKRORJLFDO�SHGDJRJLFDO�DVVLVWDQFH�DV�
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LQ�LW�WDNHQ�VHSDUDWHO\�

� DOO�HOHPHQWV�RI�SHGDJRJLFDO�SURFHVV�DUH�GLDOHFWLFDOO\�LQWHUFRQQHFWHG�

� HDFK�HOHPHQW�RI�D�V\VWHP�UHSUHVHQWV�D�VXEV\VWHP��

7KH�RSHQQHVV�RI�WKLV�V\VWHP��RQ�WKH�RQH�KDQG��FUHDWHV�YDULHW\�RI�WKH�LQWHUHVWV�
DQG� UHTXLUHPHQWV� UHJDUGLQJ� UHKDELOLWDWLRQ�� GHYHORSPHQW� RI� VSLULWXDO� QHHGV��
LQWHOOHFWXDO� UHVRXUFHV� RI� DQ� LQGLYLGXDO�� KLV� VSLULWXDO� DQG� PRUDO� FRPSHWHQFHV�
�'XUNKHLP�� ������� 2Q� WKH� RWKHU� KDQG�� D� YDULHW\� RI� IRUPV� DQG� WHFKQRORJLHV� RI�
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GLVDELOLWLHV� UHSUHVHQWV� D� QRQHTXLOLEULXP� V\VWHP� VLQFH� WKH� RSHQQHVV� RI� D� V\VWHP� WR�
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