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((*�PRQLWRULQJ�DQG�WUDLQLQJ�DV�D�QHZ�RSWLRQ�WR�LPSURYH�IRFXV�GXULQJ�WDVNVb

DQG�SHUIRUPDQFHV�LQ�D�FRPSHWLWLYH�98&$�:RUOG
b


98&$�LV�DQ�DFURQ\P�IRU�êYRODWLOLW\ë�êXQFHUWDLQW\ë�êFRPSOH[LW\ë�DQG�êDPELJXLW\ëbb

7KH�ZRUOG�KDV�QHYHU�EHHQ�PRUH�FRPSHWLWLYH�DQG�XVLQJ�QHZ�WHFKQRORJLHV�DQG�HYHU\�WULFN�LQ�WKHb
ERRN�KDV�QHYHU�EHHQ�PRUH�LPSRUWDQW��'ULYHUV�OLNH�GLJLWL]DWLRQ��JOREDOL]DWLRQ�DQG�WKH�êQHZb
ZRUNë�WUHQG�KDYH�SXW�HYHU\�LQGLYLGXDO�RQ�WKLV�SODQHW�LQ�D�PRUH�FRPSOH[�ZRUOG�OLNH�HYHU�EHIRUH�b
6RPH�ZLOO�KDYH�PDQ\�DVSHFWV�RI�WKHLU�OLYHV�LQIOXHQFHV�E\�WKDW��RWKHUV�RQO\�D�IHZ��$WKOHWHV�b
HVSHFLDOO\�LQ�GLJLWDO�ILHOGV�OLNH�H�VSRUWV��FRPSHWH�ZLWK�WKH�UHVW�RI�WKH�ZRUOG��&RPSDQLHV�KDYHb
FRPSHWLWRUV�IURP�DOO�RWKHU�FRXQWULHV��ZLWK�TXLFNO\�HPHUJLQJ�GLVUXSWLYH�VWDUW�XSV�VKDNLQJ�WKHb
IRXQGDWLRQV�RI�WKH�EXVLQHVVHV�WKH\�KDYH�EHHQ�UXQQLQJ�IRU�WKH�ODVW�GHFDGHV��,QIRUPDWLRQ�LVb
IDVWHU��PDUJLQV�DUH�VPDOOHU��SURGXFWLRQ�F\FOHV�DUH�VKRUWHU�b

$QRWKHU�WUHQG�FRPLQJ�ZLWK�WKLV�GHYHORSPHQW��PRUH�DQG�PRUH�ZRUN�DQG�GDLO\�WDVNV�EHFRPHb
FRJQLWLYH�ZLWK�WKH�VXFFHVV�DQG�TXDOLW\�EHLQJ�PDLQO\�LQIOXHQFHG�E\�WKH�êEUDLQ�SHUIRUPDQFHë�RIb
WKH�ZRUNHUV��7KH�DELOLW\�WR�IRFXV�DQG�VWD\�IRFXVHG�RYHU�ORQJHU�SHULRGV�RI�WLPH�LV�D�FUXFLDO�IDFWRUb
LQ�WKLV�VFHQDULR��2Q�D�OLWHUDO�OHYHO��WDONLQJ�DERXW�WKH�DFWXDO�EUDLQ�RI�D�SHUVRQ��DQG�RQ�D�ILJXUDWLYHb
OHYHO��PHDQLQJ�WKH�SURMHFW�PDQDJHPHQW�RU�WKH�JHQHUDO�VWUDWHJ\�RI�D�FRPSDQ\�b

b

5HDO�7LPH�0RQLWRULQJ�RI�)RFXV�XVLQJ�((*b

7KH�((*��HOHFWUR�HQFHSKDOR�JUDSK\��LV�D�YHU\�UHOLDEOH�PHGLFDO�WHFKQRORJ\��PHDVXULQJ�WKHb
HOHFWULFDO�DFWLYLW\�JHQHUDWHG�E\�EUDLQ�FHOOV�ZKLOH�VHQGLQJ�LQIRUPDWLRQ�WR�RWKHU�EUDLQ�FHOOV��7KLV�LVb
RIWHQ�DOVR�UHIHUUHG�WR�DV�êEUDLQ�ZDYHVë���7KH���*HUPDQ�SK\VLRORJLVW�DQG�SV\FKLDWULVW�+DQV�%HUJHUb
�����å������UHFRUGHG�WKH�ILUVW�KXPDQ�((*�LQ���������6LQFH�WKHQ��WKH�HOHFWULFDO�VLJQDWXUH�RI�WKHb
EUDLQ�KDV�EHHQ�XVHG�PDLQO\�E\�QHXURORJLVWV�WR�GHWHFW�PDMRU�LQWHUIHUHQFHV��IRU�H[DPSOH�FDXVHGb
E\�HSLOHSV\��KHDY\�LQWR[LFDWLRQV�RU�LQMXULHV��$Q�((*�UHFRUGLQJ�UHSUHVHQWV�WKH�IXQFWLRQDO�LPDJHb
RI�WKH�EUDLQèV�DFWLYLW\��VR�ZLWK�PRUH�GHWDLOHG�DOJRULWKPV�WR�DQDO\]H�WKHVH�SDWWHUQV��WKH�UHFHLYHGb
LQIRUPDWLRQ�H[FHHGV�WKH�DELOLW\�WR�GLDJQRVH�RQO\�VHYHUH�PHGLFDO�FRQGLWLRQV�b

(VSHFLDOO\�WKH�OHYHO�RI�IRFXV��VWUHVV��UHOD[DWLRQ�DQG�WKH�SUHVHQFH�RI�IDWLJXH�FDQ�EH�DQDO\]HG�DQGb
PRQLWRUHG��7KH�QHFHVVDU\�KDUGZDUH�FDQ�YDU\�IURP�KLJK�HQG�PHGLFDO�GHYLFHV�WR�HDV\�WR�XVHb
ZHDUDEOHV��(OHFWURGHV�DUH�DSSOLHG�RQ�WKH�KHDG�LQ�D�SDLQ�IUHH�SURFHGXUH�DQG�WKH�GDWD�FDQ�EHb
SURFHVVHG�DQG�HLWKHU�VDYHG�RU�YLVXDOL]HG�IRU�DQ�REVHUYHU�b

b

1HXURIHHGEDFN���XVLQJ�((*�PHDVXUHPHQWV�FRPELQHG�ZLWK�LQWXLWLYH�OLYH�IHHGEDFNb

$�IHZ�GHFDGHV�DJR��SV\FKRORJLVWV�DQG�GRFWRUV�VWDUWHG�WR�VWXG\�WKH�LGHD�RI�WXUQLQJ�WKH�UHDO�WLPHb
((*�GDWD�LQWR�D�WUDLQLQJ�WRRO�IRU�SDWLHQWV��WU\LQJ�WR�FUHDWH�D�OLYH�IHHGEDFN�ORRS��7KH�WUDLQHH�LVb
UHFHLYLQJ�WKH�SURFHVVHG�((*�GDWD�LQ�DQ�LQWXLWLYH�DXGLWRU\�RU�YLVXDO�IHHGEDFN��RIWHQ�JDPLILHG��IRUb
H[DPSOH�GLVSOD\LQJ�WKH�FXUUHQW�OHYHO�RI�IRFXV�b

/HDUQLQJ�WKHRULHV�OLNH�RSHUDQW�DQG�FODVVLFDO�FRQGLWLRQLQJ��DV�ZHOO�DV�VSRUW�VFLHQFH�WKHRULHV�VXFKb
DV�WKH�VXSHUFRPSHQVDWLRQ�PRGHO�FDQ�H[SODLQ�ZK\�WKLV�LV�HIILFLHQW�DQG�FDQ�KHOS�SHRSOH�WRb
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:KLWH�3DSHU�ZULWWHQ�E\�3KLOLSS�+HLOHU��0�'�b
b
b

LPSURYH�WKHLU�OHYHOV�RI�IRFXV�RU�DWWHQWLRQ�DQG�GHFUHDVH�VWUHVV�DQG�UXPLQDWLRQ��:KLOH�WKHb
WUDLQLQJ�HIIHFWV��VLPLODU�WR�SK\VLFDO�WUDLQLQJ��ZLOO�WDNH�VHYHUDO�VHVVLRQV�WR�RFFXU��WKH�HIIHFW�LVb
FRQVLGHUHG�WR�EH�SHUVLVWHQW�DQG�OLQNHG�WR�ORQJ�WHUP�DGDSWDWLRQV�LQ�WKH�EUDLQ��7KH�UHTXLUHGb
QXPEHU�RI�VHVVLRQV�WR�DFKLHYH�HIIHFWV�YDU\�EHWZHHQ�LQGLYLGXDOV��EDVHG�RQ�SULRU�PHQWDO�WUDLQLQJb
DQG�WKH�NLQG�RI�WUDLQLQJ�DV�ZHOO��$�JHQHUDO�UDQJH�WR�LGHQWLI\�WKH�ILUVW�VLJQLILFDQW�HIIHFWV�IRU�DQb
DYHUDJH�WUDLQHH�VHHPV�WR�EH�DURXQG������KRXUV�RI�WUDLQLQJ�VSUHDG�RYHU�IRXU�WR�VL[��ZHHNV�b

b

$SSOLFDWLRQ�RI�QHXURIHHGEDFNb

6LQFH�WKH�ILUVW�H[SHULPHQWV��QHXURIHHGEDFN�KDV�EHFRPH�PRUH�SRSXODU��HVSHFLDOO\�LQ�WKH�PHGLFDOb
WUHDWPHQW�RI��DPRQJVW�RWKHUV��$''�$'+'��GHSUHVVLRQ��HSLOHSV\�DQG�VOHHSLQJ�GLVRUGHUV�b
6HYHUDO�VWXGLHV�KDYH�VKRZQ��WKDW�QHXURIHHGEDFN�WUDLQLQJ�LQYROYLQJ�WKH�VR�FDOOHG�WKHWD�DQG�EHWDb
EUDLQ�ZDYHV�FDQ�LPSURYH�IRFXV�DQG�DWWHQWLRQ��ZKLOH�UHGXFLQJ�IDWLJXH�DQG�VWUHVV��+HQFH��QH[W�WRb
WKH�PHGLFDO�ILHOG��DWKOHWHV�DQG�H[HFXWLYHV�KDYH�VWDUWHG�WR�XVH�QHXURIHHGEDFN�WUDLQLQJV�WRb
LPSURYH�WKHLU�DELOLW\�WR�IRFXV��ZLWK�QR�SULRU�PHGLFDO�FRQGLWLRQ�b

7KH�QHXURIHHGEDFN�VROXWLRQV�DQG�WUDLQLQJV�LQ�WKLV�SHDN�SHUIRUPDQFH�ILHOGV�KDYH�GLIIHUHQWb
UHTXLUHPHQWV�FRPSDUHG�WR�WKH�PHGLFDO�ILHOG��6LQFH�WKH�WUDLQHHV�DUH�QRW�PHGLFDO�SDWLHQWV�LQ�Db
GRFWRUV�RIILFH��WU\LQJ�WR�VROYH�D�VHYHUH�LPSDLUPHQW�RI�WKHLU�KHDOWK��WKH�QHXURIHHGEDFN�VKRXOGb
EH�HDVLO\�DFFHVVLEOH��OLQNHG�WR�D�WUDLQLQJ�SURJUDP�DQG��WR�SXW�LW�VLPSOH��êPRUH�IXQë��3HRSOH�PLJKWb
QHHG�PRUH�PRWLYDWLRQ�WR�VWD\�HQJDJHG��DQG�VLQFH�WKH\�GRQèW�KDYH�D�GRFWRU�UHSRUWLQJ�WKHLUb
SURJUHVVLRQ��HDV\�WR�XQGHUVWDQG�GDVKERDUGV�DQG�WUDFNLQJ�RI�WKHLU�WUDLQLQJ�VHHPV�XVHIXO�b

b

%XLOGLQJ�D�WXUQNH\�QHXURIHHGEDFN�FRQFHSW�LV�D�FKDOOHQJHb

7KH�HQWLUH�QHXURIHHGEDFN�ORRS�FRQVLVWV�RI�GLIIHUHQW�FRPSRQHQWV��UHTXLULQJ�LQWHUGLVFLSOLQDU\b
NQRZOHGJH�DQG�FROODERUDWLRQ��5HFRUGLQJ�RI�GDWD��SURFHVVLQJ��DQDO\VLV��YLVXDOL]DWLRQ�b
JDPLILFDWLRQ��WUDLQLQJ�DQG�WUDFNLQJ�RI�SURJUHVV�OLQN�GLVFLSOLQHV�OLNH�HQJLQHHULQJ��GDWD�VFLHQFH�b
VSRUW�VFLHQFH�DQG�PHGLFDO�NQRZOHGJH��6HYHUDO�((*�VROXWLRQV�WU\LQJ�WR�HQWHU�WKH�PDUNHW�VHHPb
WR�EH�IDLOLQJ�EHFDXVH�WKH\�RQO\�GHOLYHU�RQH�OLQN�RI�WKLV�FKDLQ�b

7R�JHQHUDWH�FXVWRPHUV��ZKR�DW�WKLV�SRLQW�DUH�PDLQO\�HDUO\�DGRSWHUV��DQG�NHHS�WKHP�HQJDJHG��Db
VROXWLRQ�QHHGV�WR�EH�HDV\�WR�XVH��DSSHDOLQJ�WR�\RXQJHU�SHRSOH�DQG�ILQGLQJ�WKH�EDODQFH�EHWZHHQb
JDPLILFDWLRQ�DQG�VHOI�RSWLPL]DWLRQ�b

b

&XUUHQW�WUHQGV�LQYROYLQJ�PHQWDO�ILWQHVVb

/RRNLQJ�DW�PHQWDO�ILWQHVV�DQG�KHDOWK��DQG�QHXURIHHGEDFN�DV�RQH�VLJQLILFDQW�WRRO�LQ�WKDW�ILHOG��WKHb
WUHQG�SRLQW�FOHDUO\�WR�WKH�LQWHJUDWLRQ�RI�WKLV�WHFKQRORJ\�LQ�GDLO\�OLYH��LQGLFDWLQJ�D�JURZLQJb
PDUNHW�LQ�WKH�IXWXUH��6RPH�PHGLFDO�V\VWHPV��IRU�H[DPSOH�*HUPDQ\��KDYH�DGRSWHGb
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:KLWH�3DSHU�ZULWWHQ�E\�3KLOLSS�+HLOHU��0�'�b
b
b

QHXURIHHGEDFN�DV�D�UHFRPPHQGHG�WUHDWPHQW�IRU�$''�$'+'��PDNLQJ�LW�DFFHVVLEOH�LQ�Db
FXUDWLYH�ZD\�IRU�SHRSOH�ZLWK�PHGLFDO�FRQGLWLRQV�b

)XUWKHUPRUH��VWXGHQWV�ZLWK�PLOG�FDVHV�RU�MXVW�VXVSHFWHG�$''�$'+'�RIWHQ�SUHIHUb
QHXURIHHGEDFN�WR�PHGLFDWLRQ�GXH�WR�WKH�QRQ�H[LVWLQJ�QHJDWLYH�VLGH�HIIHFWV�DQG�WKH�ORQJWHUPb
LPSURYHPHQWV��0DQ\�SDUHQWV�DUH�LQWULJXHG�E\�WKH�SOD\IXO�((*�EDVHG�VNLOO�WUDLQLQJ�DQG�WU\�WRb
DYRLG�KDYLQJ�WR�JLYH�GDLO\�PHGLFDWLRQ�WR�WKHLU�FKLOGUHQ�b

7KHUH�HYHQ�LV�D�JURZLQJ�QXPEHU�RI�SDUHQWV�ZKR�VHQG�WKHLU�NLGV�WR�QHXURIHHGEDFN�WUDLQLQJ�WRb
LPSURYH�IRFXV�DQG�UHGXFH�DQ[LHW\�EHIRUH�WHVWV�ZLWKRXW�DQ\�H[LVWLQJ�PHGLFDO�GLDJQRVLV��7KLVb
UHODWHV�WR�WKH�SHDN�SHUIRUPDQFH�WUDLQLQJV�LQYROYLQJ�QHXURIHHGEDFN�DSSOLHG�E\�DWKOHWHV�WRb
LQFUHDVH�WKHLU�OHYHOV�RI�IRFXV�DQG�PRWLYDWLRQ��6WXGHQWV�ZLWK�LQFUHDVHG�DWWHQWLRQ�DUH�DOVRb
UHFHLYHG�SRVLWLYHO\�E\�VFKRROV��ZKLFK�LV�ZK\�SULYDWH�VFKRROV�VHHN�FRRSHUDWLRQV�ZLWKb
QHXURIHHGEDFN�SURYLGHUV�b

$QRWKHU�WUHQG��ZKLFK�KDV�DOVR�DOUHDG\�VWDUWHG�D�IHZ�\HDUV�DJR��LV�WKH�LQWHJUDWLRQ�LQ�SUHYHQWLYHb
FRUSRUDWH�KHDOWK�SURJUDPV��RIWHQ�VXSSRUWHG�E\�KHDOWK�LQVXUDQFHV��7KLV�PHDQV��WKDW�SHRSOH�ZKRb
DUH�SRVVLEO\�DW�ULVN��EXW�QRW�\HW�DIIHFWHG�E\�PHQWDO�KHDOWK�LVVXHV��ZLOO�KDYH�DFFHVV�WRb
QHXURIHHGEDFN��6XEVHTXHQWO\��VLQFH�XVHG�LQ�D�SUHYHQWLYH�ZD\��SHRSOH�DQG�FRPSDQLHV�FXUUHQWO\b
WU\�WR�DGRSW�QHXURIHHGEDFN�IRU�SHUIRUPDQFH�HQKDQFHPHQW��ZLWK�WKH�FOHDU�REMHFWLYH�WRb
LPSURYH��IRU�H[DPSOH��WKH�DELOLW\�WR�IRFXV�RI�WKHPVHOYHV�RU�WKHLU�HPSOR\HHV�b

,Q�VXPPDU\��WKHVH�H[DPSOHV�VKRZ�WKH�RQJRLQJ�WUHQG�RI�QHXURIHHGEDFN�HQWHULQJ�WKH�ILHOG�RIb
QRQ�PHGLFDO�DSSOLFDWLRQV�WR�LPSURYH�WKH�JHQHUDO�PHQWDO�SHUIRUPDQFH�DQG�ZHOO�EHLQJ�b

b

&RQFOXVLRQb

+DYLQJ�WKLV�WUHQG�LQ�PLQG��WKH�DIRUHPHQWLRQHG�UHTXLUHPHQWV�RI�D�QHXURIHHGEDFN�V\VWHPb
RXWOLQH�D�FRQFHSW�ZLWK�D�KLJK�SURGXFW�PDUNHW�ILW�LQ�D�JURZLQJ�PDUNHW��%�%�DV�ZHOO�DV�%�&��6LQFHb
XVHU�H[SHULHQFH�DQG�HQJDJHPHQW�SDLUHG�ZLWK�D�ZHOO�ZRUNLQJ�WHFKQLFDO�VROXWLRQ�DUH�NH\b
IHDWXUHV��FRPSDQLHV�ZLWK�SULRU�H[SHULHQFH�LQ�WKH�ILHOG�RI�QHXURIHHGEDFN�ZLOO�PRVW�OLNHO\�KDYHb
WKH�DGYDQWDJH�LQ�FRQTXHULQJ�WKLV�PDUNHW��7KH�PRVW�H[WHQVLYH�UHVHDUFK�KDV�EHHQ�GRQH�WU\LQJ�WRb
LPSURYH�WKH�OHYHO�RI�IRFXV�DQG�WKH�DELOLW\�WR�UHOD[�DQG�UHGXFH�VWUHVV��7KHVH�VKRXOG�EH�WKH�ILUVWb
êQRQ�PHGLFDOë�DSSOLFDWLRQV�WR�RIIHU�QHXURIHHGEDFN�WR�D�KHDOWK\�WDUJHW�JURXS��$�WDLORUHGb
VROXWLRQ�ZLWK�D�FOHDUO\�GHILQHG�QDUURZ�WDUJHW�JURXS�ZLOO�PRVW�OLNHO\�EH�WKH�ULJKW�ZD\�WR�HQWHUb
WKH�PDUNHW�b

b
b
b
b
b
3KLOLSS�+HLOHU��0�'�b b
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:KLWH�3DSHU�ZULWWHQ�E\�3KLOLSS�+HLOHU��0�'�b
b
b

$ERXW�WKH�DXWKRUb

3KLOLSS�+HLOHU�LV�D�0XQLFK��*HUPDQ\��EDVHG�PHGLFDO�GRFWRU�UXQQLQJ�D�SUDFWLFH�VSHFLDOL]HG�LQb
ELR��DQG�QHXURIHHGEDFN�DV�ZHOO�DV�&(2�DQG�FR�IRXQGHU�RI�WKH�FRPSDQ\�EUDLQERRVW�ZKLFK�LVb
IRFXVHG�RQ�QHXURVFLHQWLILF�OHDGHUVKLS�WUDLQLQJV��QHXURIHHGEDFN�FODVVHV�IRU�SUDFWLWLRQHUV�DQGb
VRIWZDUH�GHYHORSPHQW��HVSHFLDOO\�WKHUDSHXWLF�JDPHV�DQG�GDWD�DQDO\WLFV�b

3KLOLSS�LV�JXHVW�DXWKRU�IRU�RQOLQH�DQG�RIIOLQH�SXEOLVKHUV��ZULWLQJ�DERXW�QHXURIHHGEDFN��PHQWDOb
ILWQHVV�DQG�PHQWDO�KHDOWK��DOZD\V�ZRUNLQJ�FORVHO\�ZLWK�VHYHUDO�XQLYHUVLWLHV�LQ�*HUPDQ\��78b
0XQLFK��/08�LQ�0XQLFK��8QLYHUVLWLHV�RI�:¾U]EXUJ�DQG�+HLOEURQQ���,Q�������KH�MRLQHG�WKHb
,QWHUDFWLYH�3URGXFOLQH�,3�$%�DGYLVRU\�ERDUG�DIWHU�OHDUQLQJ�DERXW�WKH�RYHUODSSLQJ�PLVVLRQ�WRb
PDNH�QHXURIHHGEDFN�DFFHVVLEOH�IRU�PRUH�SHRSOH�LQ�WKH�QRQ�PHGLFDO�ILHOG�b

b

6RXUFHVb

&KHQJ��0��<���:DQJ��.��3���+XQJ��&��/���7X��<��/���+XDQJ��&��-���.RHVWHU��'�������	�+XQJ��7��0����������
+LJKHU�SRZHU�RI�VHQVRULPRWRU�UK\WKP�LV�DVVRFLDWHG�ZLWK�EHWWHU�SHUIRUPDQFH�LQ�VNLOOHG�DLU�SLVWRO�
VKRRWHUV���3V\FKRORJ\�RI�6SRUW�DQG�([HUFLVH�̵�����̵��������

(OYHEUHGG��3��0��6�����������2SWLPL]LQJ�3HUIRUPDQFH�LQ�3V\FKRORJ\�6WXGHQWV�1HXURIHHGEDFN�DV�D�
SHUIRUPDQFH�HQKDQFLQJ�WRRO�̵�0DVWHU
V�WKHVLV��1718���

0LNLFLQ��0����������7KH�DXWRWHOLF�LQYROYHPHQW�RI�DWWHQWLRQ�LQGXFHG�E\�((*�QHXURIHHGEDFN�WUDLQLQJ�
LPSURYHV�WKH�SHUIRUPDQFH�RI�DQ�DWKOHWH¶V�PLQG���%LRPHGLFDO�+XPDQ�.LQHWLFV�̵����̵����

3DFKHFR��1��&����������1HXURIHHGEDFN�IRU�SHDN�SHUIRUPDQFH�WUDLQLQJ���-RXUQDO�RI�0HQWDO�+HDOWK�
&RXQVHOLQJ�̵�����̵�������������

3RS�-RUGDQRYD��1���	�'HPHUG]LHYD��$����������%LRIHHGEDFN�WUDLQLQJ�IRU�SHDN�SHUIRUPDQFH�LQ�
VSRUW�FDVH�VWXG\���0DFHGRQLDQ�MRXUQDO�RI�PHGLFDO�VFLHQFHV�̵����̵�������������
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