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$QDO\]LQJ�WKH�SRVVLELOLWLHV�RI�YLUWXDO�KHDOWK�DVVLVWDQWV�DQG�FKDWERWV��

WKLV� UHVHDUFK� SDSHU� UHYHDOV� WKH� LPSRUWDQFH� RI� LQQRYDWLRQ� LQ� WKH�

VSKHUH� RI� SDWLHQW� LQWHUDFWLRQ�ZLWK� WKH� KHOS� RI�$,��$Q� H[DPSOH� RI�

YLUWXDO�KHDOWK�DVVLVWDQWV�LV�DUWLILFLDO�LQWHOOLJHQFH��$,��DQG�0/��EHLQJ�

KLJKO\� YDOXDEOH� LQ� SURPRWLQJ� SDWLHQW� HQJDJHPHQW�� LQIRUPLQJ�

SDWLHQWV� YLD� WKH� LQWHUQHW�� DQG� SURYLGLQJ� HDUO\� DQG� LQVWDQW�PHGLFDO�

DGYLFH�� 7KHVH� DGYDQFHG� WHFKQRORJLHV� SRZHUHG� E\� $UWLILFLDO�

,QWHOOLJHQFH�DUH�DOORZLQJ�SDWLHQWV�WR�HQJDJH�ZLWK�WKHLU�GRFWRUV�DQG�

RYHUDOO�KHDOWKFDUH�DSSOLFDWLRQV�LQ�VXFK�D�ORFDOL]HG�DQG�HIILFLHQW�ZD\�

WKDW� WKH� FRPPXQLFDWLRQV� GLYLGH� EHWZHHQ� SDWLHQWV� DQG� KHDOWKFDUH�

SUDFWLWLRQHUV�� HVSHFLDOO\� IRU� UHJXODU� DSSRLQWPHQWV�� FKHFN�XSV�� RU�

VLPSOH�TXHVWLRQV�DQG�DQVZHUV�� LV� UHPRYHG��7KH�SDSHU�UHYLHZV�WKH�

PDQ\� IXQFWLRQDOLWLHV� RI� RWKHUZLVH� KHDOWK�UHODWHG�$,�EDVHG� YLUWXDO�

DVVLVWDQWV�� LQFOXGLQJ� V\PSWRP� FKHFNHUV� DQG� DGPLQLVWUDWLRQ��

PHGLFDWLRQ�DQG�GLVHDVH�PDQDJHPHQW��DQG�OLIHVW\OH�PRGLILFDWLRQ��VR�

DV� WR� GHPRQVWUDWH� WKH� EHQHILWV� RI� WKLV� WHFKQRORJ\� IRU� KHDOWKFDUH�

GHOLYHU\�DQG�IRU�LQFUHDVLQJ�KHDOWK�DFFHVV��HVSHFLDOO\�LQ�PDUJLQDOL]HG�

VHWWLQJV��1RQHWKHOHVV��WKLV�SDSHU�LV�WR�VKRZ�WKH�GUDZEDFNV�DQG�ULVNV�

ZKLFK� DUH� DVVRFLDWHG� ZLWK� LPSOHPHQWDWLRQ� RI� $,�� VXFK� DV� WKH�

TXHVWLRQ�RI�SDWLHQWV¶�GDWD�FRQILGHQWLDOLW\��VHFXULW\�LVVXHV�RI�SHUVRQDO�

KHDOWK� LQIRUPDWLRQ��DQG� WKH�TXHVWLRQV�RI�$,¶V�SURSHU�UHJXODWLRQ� LQ�

GHFLVLRQ�PDNLQJ� SURFHVVHV��7KHVH� FKDOOHQJHV� H[SODLQ�ZK\� SURSHU�

UHJXODWRU\� UHTXLUHPHQWV� DQG� SDWLHQWV¶� DZDUHQHVV� KDYH� WR� EH�

GHYHORSHG�WR�LQFUHDVH�EHOLHI�LQ�WKRVH�WHFKQRORJLHV� 
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INTRODUCTION 

7RGD\��DUWLILFLDO� LQWHOOLJHQFH�QR�ORQJHU�H[LVWV�RQ�WKH�SHULSKHU\�RI�PHGLFLQH�EXW�VHUYHV�DV�D�GULYLQJ�

IRUFH�LQ�GLDJQRVLV��GUXJ�GHYHORSPHQW��SDWLHQW�FDUH��DQG�RWKHU�DVSHFWV�RI�KHDOWK�FDUH�>�@��$,��LQFOXGLQJ�

PHWKRGV� VXFK� DV� 0DFKLQH� /HDUQLQJ� �0/��� 1DWXUDO� /DQJXDJH� 3URFHVVLQJ� �1/3��� 5RERWLFV�� DQG�

3UHGLFWLYH�$QDO\VLV��LV�UHYROXWLRQL]LQJ�GHFLVLRQV�E\�SUHVHQWLQJ�PDQDJHPHQW�ZLWK�YROXPHV�RI�GDWD��WKH�

KDQGOLQJ�RI�ZKLFK�� LQ� WHUPV�RI� VSHHG�DQG�HIILFDF\��FDQQRW�EH�PDWFKHG�E\�KXPDQV��7KH\� LPSURYH�

FOLQLFDO�RXWFRPHV�DQG�DGG�HIILFLHQF\��DQG�GHFUHDVH�FRVW��WKH\�KDYH�EHFRPH�UHOHYDQW�WRROV�LQ�PRGHUQ�

KHDOWKFDUH�VHWWLQJV�WKDW�DUH�HYHU�PRUH�FRPSOH[�DQG�OLPLWHG�LQ�UHVRXUFHV�>�@�� 

3UHVHQWO\��YLUWXDO�KHDOWK�DVVLVWDQWV��9+$V��DUH�RQH�RI�WKH�PRVW�SURPLVLQJ�DUHDV�RI�GHYHORSPHQW�LQ�$,�

DLPHG�DW�GHDOLQJ�GLUHFWO\�ZLWK�SDWLHQWV��9LUWXDO�KHDOWK�DVVLVWDQWV�DUH�XVHG� LQ�SDWLHQW�FDUH�DQG�KDYH�

UHSODFHG� KXPDQ� EHLQJV� WR� GR� VRPH� EDVLF� WDVNV� OLNH� VHWWLQJ� DSSRLQWPHQWV�� DQVZHULQJ� TXHVWLRQV��

DQVZHULQJ�TXHVWLRQV��SUHVFULELQJ�KHDOWK�DGYLFH�DV�ZHOO�DQG�RIIHULQJ�PHQWDO�KHDOWK�VXSSRUW�>�@��0DQ\�

RI� WKHVH� LQQRYDWLYH� V\VWHPV�� XQGHUSLQQHG�E\�$UWLILFLDO� ,QWHOOLJHQFH�� VKRZ�SRWHQWLDO� IRU� LQFUHDVLQJ�

SDWLHQW� LQWHUDFWLRQV� E\� SURYLGLQJ� UHOHYDQW� DQG� WLPHO\� KHDOWK� LQIRUPDWLRQ� WKDW� LV� DYDLODEOH� WKURXJK�

PXOWLSOH� GHYLFHV�� LQFOXGLQJ� PRELOH� DSSOLFDWLRQV�� FKDWERWV� DQG� YRLFH� UHFRJQLWLRQ� V\VWHPV��$V� WKH�

9+$V�DUH�DYDLODEOH������ZKLOH�WDNLQJ�SDWLHQW�FRQYHQLHQFH�WR�D�ZKROH�QHZ�OHYHO��WKH\�DOVR�IUHH�XS�

VLJQLILFDQW�DGPLQLVWUDWLYH�ZRUNORDG�IURP�SK\VLFLDQV�DQG�RWKHU�SURYLGHUV��VR�WKH\�FDQ�IRFXV�PRUH�RQ�

PHGLFDO�WDVNV�DQG�GHFLVLRQ�PDNLQJ�>�@�� 

,Q�WKLV�UHJDUG��YLUWXDO�KHDOWK�DVVLVWDQWV�VDYH�WKHLU�WLPH�E\�SHUIRUPLQJ�VLPSOH�WDVNV�DQG�PD\�HQKDQFH�

SDWLHQW� RXWFRPHV��$V�ZLWK� WKH� FRQYHQWLRQDO�PHGLFDO� FDUH� V\VWHPV�� WKH� SDWLHQW�SURYLGHU� FRQWDFW� LV�

PRVWO\� GXULQJ� WKH� WLPH� RI� FRQVXOWDWLRQV�� ZLWK� LQTXLULHV� DQG� FRQFHUQV� UDLVHG� WKHQ� DQG� RQO\� WKHQ��

+RZHYHU��D�YLUWXDO�KHDOWK�DVVLVWDQW� LV�DOZD\V�WKHUH�WR�DVVLVW� WKH�SDWLHQW� WKURXJKRXW� WKH�SURFHVV�>�@��

7KHVH�V\VWHPV�FDQ�PRQLWRU�SDWLHQWV¶�KHDOWK�GDWD��QRWLI\�WKHP�ZKHQ�LW�LV�WLPH�WR�KDYH�D�GRVH�RI�D�FHUWDLQ�

PHGLFDWLRQ�� DQVZHU� TXHVWLRQV� FRQFHUQLQJ� KHDOWK� FRQGLWLRQV� LQ� UHDO�WLPH�� DQG� VXJJHVW� VRPHWKLQJ�

FRQFHUQLQJ�D�SDUWLFXODU�KHDOWK�SUREOHP�RI�D�WUHDWHG�SDWLHQW�>�@��7KHVH�FRQVWDQW�FRPPXQLFDWLRQV�IXUWKHU�

HQKDQFH�WKH�SDWLHQW�SURYLGHU�FRQQHFWLRQ�DQG�EROVWHU�SDWLHQWV¶�FRPSOLDQFH�ZLWK�UHFRPPHQGHG�UHJLPHV�

DQG� UHJLPHQV��$QRWKHU� LPSRUWDQW�FRQWULEXWLRQ�RI�YLUWXDO�KHDOWK�DVVLVWDQWV� LV� WR�HQKDQFH�KHDOWKFDUH�

DFFHVVLELOLW\�DQG��LQ�SDUWLFXODU��VHUYH�OHVV�SULYLOHJHG�FRPPXQLWLHV�>�@� 

�7KHUH� LV� HYLGHQFH� WKDW� SHRSOH� ZLOO� H[SHULHQFH� GLIILFXOWLHV� LQ� DFTXLULQJ� VXFK� VHUYLFHV� EHFDXVH� RI�

JHRJUDSKLFDO� ORFDWLRQ��FRVW�RU�RWKHU�IDFWRUV�VXFK�DV�OLYLQJ�LQ�WKH�UXUDO�RU�UHPRWH�DUHDV��)RU�VXFK�D�

SRSXODWLRQ��YLUWXDO�KHDOWK�DVVLVWDQWV�SOD\�WKH�UROH�RI�D�XVHIXO�LQVWUXPHQW�WKDW�OLQNV�WKH�WZR�SROHV��$�NH\�
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LVVXH�LV�WKDW�9+$V�GHOLYHU�KHDOWK�FDUH�DGYLFH�GHFLVLRQ�VXSSRUW�DQG�HGXFDWLRQ�ZKHQ�WKH�SDWLHQW�GRHV�

QRW�QHHG�WR�WUDYHO�DQG�KHQFH�DUH�FRQYHQLHQW�WR�EH�QHDU�>�@�� 

+HQFH��LQ�DUHDV�ZKHUH�DYDLOLQJ�RI�SURIHVVLRQDO�KHDOWK�FDUH�PD\�EH�D�FKDOOHQJH�YLUWXDO�DVVLVWDQWV�PD\�

LQ�D�ZD\�SURYLGH�D�IRUP�RI�KHDOWK�FKHFNXS��DGYLFH�RQ�GHDOLQJ�ZLWK�V\PSWRPV�DQG�KHOS�ZLWK�PDQDJLQJ�

FKURQLF�LOOQHVVHV�>�@��7KHUHIRUH��9+$V�QRW�RQO\�SURYLGH�D�EHWWHU�TXDOLW\�RI�KHDOWK�RXWFRPHV�WR�WKH�

SHRSOH�VHUYHG�EXW�DOVR�IXOILOO�WKH�NH\�IXQFWLRQ�RI�VXSSOHPHQWLQJ�KHDOWK�LQHTXLWLHV�DQG�DFFHVVLQJ�KHDOWK�

IDFLOLWLHV��7R�VXSSOHPHQW�WKH�YDOXH�WKDW�YLUWXDO�KHDOWK�DVVLVWDQWV�EULQJ��WKHUH�DUH�VWLOO�LVVXHV�DVVRFLDWHG�

ZLWK� WKHLU� LQFRUSRUDWLRQ� LQWR� WKH� KHDOWKFDUH� V\VWHP� >��@��+RZHYHU�� VHYHUDO� FKDOOHQJHV� KDYH� WR� EH�

DGGUHVVHG�EHIRUH�GHFLVLRQ�VXSSRUW�V\VWHPV�FDQ�EH�LPSOHPHQWHG�DQG�LQWHJUDWHG�LQWR�WKH�FXUUHQW�DQG�

FRPSDUDWLYHO\�KHWHURJHQHRXV�KHDOWKFDUH�RUJDQL]DWLRQV�VXFFHVVIXOO\��6RPH�RI�WKH�PRVW�SUHVVLQJ�LVVXHV�

LQFOXGH�SDWLHQWV
�ULJKW�WR�SULYDF\�DQG��WKHUHIRUH��WKH�SRVVLELOLW\�RI�KDFNHUV�JDLQLQJ�XQDXWKRUL]HG�DFFHVV�

WR�SDWLHQWV
�KHDOWK�UHFRUGV�>��@�� 

9LUWXDO�KHDOWK�DVVLVWDQWV�DUH�XVHG�DV�SODWIRUPV�IRU�FROOHFWLQJ�DQG�SURFHVVLQJ�SHUVRQDO�FRQVXPHUV¶�GDWD��

VR�WKH\�PD\�EHFRPH�F\EHUVHFXULW\�WKUHDWV�WDUJHWV��7KH�FRQFHUQ�UHJDUGLQJ�WKH�FRQIRUPLW\�RI�WKHVH�$,�

V\VWHPV� ZLWK� SDUWLFXODU� UHJXODWLRQV� OLNH� WKH� +HDOWK� ,QVXUDQFH� 3RUWDELOLW\� DQG�$FFRXQWDELOLW\�$FW�

�+,3$$�� LQ� WKH�86$�� DQG� DOVR� WKH� SUREOHPV� FRQQHFWHG�ZLWK� GDWD� LQWHJUDWLRQ�� XVHUV¶� FRQWURO�� DQG�

HQFU\SWLRQ� DUH� RI� JUHDW� LPSRUWDQFH� WR� JXDUDQWHH� SHUVSHFWLYHV� LQ� SDWLHQWV¶� WUXVW� DQG� GDWD� SULYDF\�

VHFXULW\�>��@��,Q�DGGLWLRQ��RQH�FDQ�ZRQGHU�DERXW�WKH�HWKLFDO�LVVXHV�RI�XVLQJ�$UWLILFLDO�,QWHOOLJHQFH�LQWR�

WKH�KHDOWKFDUH�V\VWHP�� 

)RU�LQVWDQFH��WKHUH�DUH�YDOLG�IHDUV�WKDW�WUHDWPHQW�UHFRPPHQGDWLRQ�DOJRULWKPV�PD\�H[KLELW�ELDV�LQ�WKHLU�

UHVXOWV�DQG��KHQFH��JLYH�XQHTXDO�WUHDWPHQW�>��@��$,�V\VWHPV�PXVW�EH�GHYHORSHG��WUDLQHG�DQG�WHVWHG�LQ�

D�ZD\�WKDW�ZLOO�QRW�FRPSURPLVH�WKH�RXWFRPH�RI�DQ\�SDWLHQW�GHSHQGLQJ�RQ�WKH�$,�V\VWHP�EHLQJ�XVHG��

6HFRQGO\�� WKHUH� LV� WKH�DVSHFW�RI�HWKLF� DO� LVVXHV� WKH�KHDOWKFDUH� VSHFLDOLVWV� WKHQ�QHHG� WR�EH�SURSHUO\�

WUDLQHG�ZKHQ�LW�FRPHV�WR�WKH�XVH�RI�VXFK�$,�EDVHG�WRROV�>��@��2Q�WKH�SRVLWLYH�IRU�KHDOWK�FDUH�SURYLGHUV��

YLUWXDO�KHDOWK�DVVLVWDQWV�FDQ�KHOS�UHGXFH�VRPH�RI�WKH�SUHVVXUHV��EXW�WKH�ZRUN�RI�9+$¶V�VKRXOG�QHYHU�

UHSODFH�KXPDQ�GHFLVLRQ�PDNLQJ��,W�VXJJHVWHG�WKDW�KHDOWKFDUH�SURIHVVLRQDOV�VKRXOG�XQGHUVWDQG�KRZ�WR�

LQFRUSRUDWH�$,� RXWSXW� LQWR� WKH� SURFHVVHV�� KRZ� WR� LQWHUSUHW� WKH� REWDLQHG� UHVXOWV�� DQG�ZKDW� WKH� WRRO�

FDQQRW� GR�� ,Q� LPSOHPHQWLQJ�$,� V\VWHPV� DPRQJVW� SDWLHQW� FDUH� V\VWHPV� YROXQWHHUV� VKRXOG� XQGHUJR�

WKURXJK�SURSHU�WUDLQLQJ�DV�D�ZD\�RI�HQVXULQJ�WKH\�LQFRUSRUDWH�WKH�XVH�RI�WKH�YDULRXV�V\VWHPV�VDIHO\�

DQG�HIIHFWLYHO\�>��@�� 

7KLV�UHVHDUFK�SDSHU�VHHNV�WR�H[DPLQH�WKH�G\QDPLF�UROH�SOD\HG�E\�$,�YLUWXDO�KHDOWK�DVVLVWDQWV�LQ�FKDQJH�
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RI� SDWLHQW� VHUYLFHV� >��@�� 7KHUHIRUH�� WKLV� SDSHU� DLPV� WR� LQYHVWLJDWH� KRZ� 9LUWXDO� DVVLVWDQWV� DUH�

WUDQVIRUPLQJ� WKH� ODQGVFDSH� RI� KHDOWKFDUH� E\� GHPRQVWUDWLQJ� WKH� H[LVWLQJ� DSSOLFDWLRQV�� FXUUHQW�

FKDOOHQJHV��DQG�HPHUJLQJ�HWKLFDO�FRQFHUQV��7KH�SDSHU�ZLOO�H[SORUH�WKH�PDQQHU�LQ�ZKLFK�WKHVH�V\VWHPV�

DXJPHQW� SDWLHQW�SK\VLFLDQV
� LQIRUPDWLRQ� VKDULQJ� DQG� SURYLGH� OLYH� PHGLFDO� DGYLFH�� LQ� DGGLWLRQ� WR�

HQULFKLQJ�WKH�SDWLHQW�H[SHULHQFH��$OVR��LW�ZLOO�GLVFXVV�KRZ�9+$V�SOD\�RXW�SDUW�WRZDUG�PDQDJLQJ�WKH�

KLJK�FRVW�RI�KHDOWKFDUH��LPSURYLQJ�SDWLHQW�FHQWHUHG�FDUH��DQG�DGGUHVVLQJ�DFFHVV�LVVXHV��7KH�SDSHU�ZLOO�

DOVR�GHVFULEH�WKH�LVVXHV�UHODWHG�WR�LPSOHPHQWLQJ�YLUWXDO�KHDOWK�DVVLVWDQWV�LQWR�WKH�H[LVWLQJ�KHDOWKFDUH�

V\VWHPV�� 6RPH� RI� WKHVH� IDFWRUV� LQFOXGH� GDWD� SURWHFWLRQ� IURP� KDFNHUV�� DOJRULWKP� ELDV�� DQG� OHJDO�

UHVWUDLQWV�>��@�� 

7KH�VWXG\�ZLOO�DOVR�IXUWKHU�DVVHVV�WKH�SRWHQWLDO�RI�9+$�WHFKQRORJLHV�LQ�WKH�IXWXUH�VXFK�DV�LQ�WHUPV�RI�

GHYHORSPHQW��LQWHJUDWLRQ�WR�RWKHU�KHDOWKFDUH�QHWZRUNV�DQG�WKH�H[WHQVLRQ�RI�WKHVH�WHFKQRORJLHV�LQWR�

GHYHORSLQJ� FRXQWULHV� >��@��$V�$,� WHFKQRORJ\� EHFRPHV�PRUH� UHILQHG� DQG� LQWHJUDWHG� LQWR� WKH� FDUH�

SUDFWLFH�� DQG� DV� SDWLHQWV� DQG� SUDFWLWLRQHUV�PRUH�ZLOOLQJO\� DFFHSW� WKLV� URXWH� WR� DWWDLQLQJ� QHFHVVDU\�

WUHDWPHQW�� YLUWXDO� KHDOWK� DVVLVWDQWV� PD\� JUDGXDOO\� EHFRPH� D� NH\� SDWKZD\� WKURXJK� ZKLFK� H[WDQW�

VHUYLFHV�PD\�EH�GHOLYHUHG�WR�WKRVH�LQ�QHHG��$QG�DV�ZH�NHHS�RQ�HQKDQFLQJ�DQG�LQFRUSRUDWLQJ�WKHVH�

V\VWHPV� LQWR�RXU�KHDOWK� FDUH� V\VWHPV�DQG�RWKHU� KHDOWK� FDUH� UHODWHG� V\VWHPV�� SHRSOH¶V� OLYHV� FDQ�EH�

HQKDQFHG��DQG�KHDOWK�FDQ�EH�HQKDQFHG�DQG�HQKDQFHG�JOREDOO\�>��@�� 

7KHUHIRUH��YLUWXDO�KHDOWK�DVVLVWDQWV�EDVHG�RQ�DUWLILFLDO�LQWHOOLJHQFH�DUH�WKH�IXWXUH�WUHQG�LQ�GHYHORSLQJ�

LQQRYDWLYH�WHFKQRORJLHV�LQ�WKH�KHDOWKFDUH�GRPDLQ�ZLWK�JUHDW�SHUVSHFWLYHV�IRU�LPSURYLQJ�WKH�TXDOLW\�RI�

SDWLHQW� VHUYLFHV�� LQGLYLGXDO� FRPPXQLFDWLRQ� DQG�PLQLPL]LQJ� WKH� H[SHQVHV� UHTXLUHG� IRU� GHOLYHULQJ�

TXDOLW\�KHDOWKFDUH�VHUYLFHV�>��@��7KH�GHYHORSPHQW�RI�WKHVH�V\VWHPV�ZLOO�XVKHU�WKHP�DV�YDOXDEOH�DVVHWV�

LQ�WKH�HIIRUW�WR�LPSURYH�WKH�HIIHFWLYHQHVV��VSHFLILFLW\�DQG�DYDLODELOLW\�RI�KHDOWK�FDUH�VHUYLFHV��+RZHYHU��

LW�LV�DOVR�FULWLFDO�WKDW�WKH�WZR�DUH�LQWHJUDWHG�LQWR�+HDOWK�6\VWHPV�LQ�+HDOWK�SURIHVVLRQDO�(GXFDWLRQ�ZLWK�

VLJQLILFDQW�FRQVLGHUDWLRQ�RI�WKH�HWKLFDO��UHJXODWRU\�DQG�WHFKQLFDO�FRQVLGHUDWLRQV�WKDW�DFFUXH�ZLWK�WKH�

GHSOR\PHQWV�RI�WKH�WHFKQRORJLHV��7R�RYHUFRPH�WKHVH�FKDOOHQJHV�DQG�WUDQVLWLRQ�WR�DQ�$,�GULYHQ�IXWXUH�

RI�KHDOWKFDUH��ZH�KDYH�WR�FRQVFLRXVO\�IRUPXODWH�D�QXPEHU�RI�JRDOV�>��@� 

5(6($5&+�),1',1*6 

$,� DQG� +HDOWKFDUH� &RPPXQLFDWLRQ�� ,QFRUSRUDWLRQ� RI� $,� FRPPXQLFDWLRQ� LQ� WKH� SURYLVLRQ� RI�

KHDOWKFDUH�KDV�LPSDFWHG�KRZ�SDWLHQWV�DQG�KHDOWK�FDUH�ZRUNHUV�LQWHUDFW��&RQYHQWLRQDO�$'0�FDQ�EH�

GHILQHG� DV� WKH� RQH�ZKHUH� SDWLHQW�SK\VLFLDQ� FRPPXQLFDWLRQ�ZDV�PDLQO\� FRQGXFWHG� WKURXJK� GLUHFW�

FRQWDFW�ZLWK�WKH�SDWLHQW��E\�WHOHFRPPXQLFDWLRQ�DQG�OHWWHUV�>��@��6XFK�FRPPXQLFDWLRQ�PHWKRGV�FRXOG�

EH�VORZ��PD\�QRW�EH�HIILFLHQW�DQG�VRPHWLPHV�PD\�LQYROYH�D�ORW�RI�KXPDQ�LQWHUIHUHQFHV�HVSHFLDOO\�RQ�
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DQ� XUJHQW� PHGLFDO� HQTXLU\�� .,� EDVHG� VROXWLRQV� HVSHFLDOO\� YLUWXDO� KHDOWK� DVVLVWDQWV� �9+$V�� KDYH�

VWLPXODWHG� FRPPXQLFDWLRQ� E\� SURYLGLQJ� UHDO� WLPH� SHUVRQDO� DQG� HIILFLHQW� DV� ZHOO� DV� DFFHVVLEOH�

FRPPXQLFDWLRQ�>��@� 

,PSURYHG�(IILFLHQF\� LQ�&RPPXQLFDWLRQ�� ,QFRUSRUDWLRQ� RI�$,� WHFKQRORJLHV� VXFK� DV� FKDWERW� DQG�

YRLFH� DVVLVWDQW�KDV�EHHQ�GRQH� WR� HQDEOH�SDWLHQWV� WR�JHW� TXLFN� UHVSRQVH� WR�TXHVWLRQV� WKH\�PD\� DVN�

RFFDVLRQDOO\�DERXW�WKHLU�KHDOWK�RU�KHDOWK�UHODWHG�LVVXHV�LQ�JHQHUDO�DQG�KHQFH�UHGXFH�WLPH�WDNHQ�DV�ZHOO�

DV�WKH�WLPHO\�GHOLYHU\�RI�KHDOWK�FDUH�VHUYLFHV�>��@��9LUWXDO�KHDOWK�DVVLVWDQWV�FDQ�PXFK�IDVWHU�SUHGLFW�

DQG�UHVSRQG�WR�D�SDWLHQW¶V�TXHVWLRQ�RU�FRQFHUQ�ILOWHULQJ�LW�WKURXJK�WKH�SDWLHQW�GDWD��PHGLFDO�UHFRUGV�

DQG�RWKHU�JXLGHOLQHV��7KLV�IHDWXUH�KDV�KHOSHG�LQ�HDVLQJ�WKH�SURFHVV�RI�DFFHVVLQJ�KHDOWKFDUH�HVSHFLDOO\�

EHFDXVH� VRPH�SDWLHQWV�PD\� ILQG� LW� KDUG� UHJDUGLQJ� VPDOO� LOOQHVVHV� RU� FRPSODLQWV� DPRQJ�RWKHUV�� ,Q�

DGGLWLRQ��WKH�FRQVLGHUHG�WHFKQRORJ\�V\VWHPV�FDQ�QRW�RQO\�DOORZ�FXVWRPHUV�WR�PDNH�DSSRLQWPHQWV��DQG�

UHFHLYH�QRWLILFDWLRQV�DERXW�FKHFN�XSV��EXW�DOVR�FDOFXODWH�PRUH�HIILFLHQW�WUHDWPHQWV��WKXV�HQKDQFLQJ�WKH�

HIIHFWLYHQHVV�RI�WKH�KHDOWK�FDUH�FRPPXQLFDWLRQ�>��@��+RVSLWDO�ZLOO�QRZ�SRVW�$UWLILFLDO�,QWHOOLJHQFH�WR�

PDQDJH� WKH�FRPPXQLFDWLRQV�EHWZHHQ� WKH�SDWLHQWV�DQG� WKH�GRFWRUV�� ,Q�RQH�ZD\�RU� WKH�RWKHU�� WKHVH�

V\VWHPV�KHOS�WR�SURYLGH�LQLWLDO�PHGLFDO�DGYLFH�DQG�RWKHU�IROORZ�XS�DFWLYLWLHV�WKXV�VDYLQJ�D�ORW�RI�WLPH�

WKDW� ZRXOG� KDYH� EHHQ� XVHG� KDQGOLQJ� WKH� DGPLQLVWUDWLYH� UHVSRQVLELOLWLHV� DQG� LQFUHDVLQJ� WKH�FR�

RUGLQDWLRQ�RI�SDWLHQW�WUHDWPHQW� 

3HUVRQDOL]HG�+HDOWKFDUH�,QWHUDFWLRQ��,Q�DGGLWLRQ�WR�WKH�JHQHUDO�NQRZOHGJH��$,�V\VWHPV�FDQ�JLYH�

LQGLYLGXDOL]HG�PHGLFDO�FRQVXOWDWLRQ�JLYHQ�WKH�SDWLHQW�KLVWRU\�DQG�VWDWXV��DQG�SHUVRQDO�KDELWV��$V�WKH�

YLUWXDO� DVVLVWDQWV� REWDLQ� GDWD� DERXW� KHDOWK� FDUH� DQG� LQWHUDFW� ZLWK� SDWLHQWV�� WKH\� HPSOR\� PDFKLQH�

OHDUQLQJ�WR�JLYH�PRUH�DQG�PRUH�SUHFLVH�VXJJHVWLRQV�WR�WKH�FOLHQWV�>��@��)RU�LQVWDQFH��LI�D�SDWLHQW�KDV�D�

FKURQLF�GLVHDVH�VXFK�DV�GLDEHWHV��WKH�YLUWXDO�KHDOWK�DVVLVWDQW�FDQ�PRQLWRU�WKH�SDWLHQW¶V�DGKHUHQFH�WR�

WKH�WUHDWPHQW�SODQ�DQG�SURYLGH�UHFRPPHQGDWLRQV�RQ�WKH�NLQG�RI�IRRGV�WR�WDNH�DV�ZHOO�DV�ZKHQ�WR�WDNH�

WKH� GUXJV�� &RJQLWLYH� FRPSXWLQJ� GRXEOHV� WKH� EHQHILWV� RI� WKH� FRPPXQLFDWLRQ� SURFHVV� QRW� MXVW� E\�

LQFUHDVLQJ�WKH�HIILFLHQF\�EXW�E\�DOVR�E\�LQFUHDVLQJ�WKH�SDWLHQW�VDWLVIDFWLRQ�DQG�UHVXOWV�>��@� 

&KDWERWV�LQ�+HDOWKFDUH��&KDWERWV�KDYH�EHFRPH�RQH�RI�WKH�PRVW�UHFRJQL]DEOH�DUWLILFLDO�LQWHOOLJHQFH�

WRROV�IRU�KHDOWKFDUH�GHOLYHU\�RI�ZKLFK�WKH�DGYDQWDJHV�LQ�WKH�DVSHFW�RI�SDWLHQW�LQWHUDFWLRQ��NQRZOHGJH�

VKDULQJ� DQG� FOLQLFDO� DVVLVWDQFH� KDYH� EHHQ� WHVWLILHG� E\�PXOWLSOH� VWXGLHV��7KHVH� WRROV� HPSOR\�1/3�

SURJUDP�WR�HQJDJH�WKH�SDWLHQW�LQ�D�IULHQGO\�ZD\�WKXV�PDNLQJ�LW�HDVLHU�IRU�SDWLHQWV�WR�GHDO�ZLWK�WKH�

KHDOWKFDUH�SURYLGHUV�>��@� 
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6<03720�&+(&.,1*�$1'�35(/,0,1$5<�',$*126,6 

2I�DOO�WKH�DSSOLFDWLRQV�RI�FKDWERWV�LQ�KHDOWKFDUH��RQH�RI�WKH�PRVW�FRPPRQ�LV�IRU�V\PSWRP�FKHFNLQJ��

6RPH�RI�WKH�UHDVRQV�ZKLFK�FDQ�EH�RIIHUHG�E\�WKH�FKDWERWV� LQFOXGH�� LQIRUPDWLRQ�RQ�WKH�V\PSWRPV��

PHGLFDO�KLVWRU\�DQG�RWKHU�GHWDLOV�WR�DUULYH�DW�D�ILUVW�GLDJQRVLV�RU�WKH�QH[W�VWHS�WKDW�VKRXOG�EH�WDNHQ��

)RU�LQVWDQFH��D�SHUVRQ�PLJKW�H[SODLQ�WKHLU�V\PSWRPV�WR�D�FKDWERWV�ZKLFK�PDSV�WKH�V\PSWRPV�DJDLQVW�

D�GDWDEDVH�RI�GLVHDVHV�WKHQ�UHFRPPHQG�WR�WKH�SDWLHQW�ZKHWKHU�KH�VKH�QHHGV�WR�UXVK�WR�WKH�KRVSLWDO��

7KLV� LQ�D�ZD\�KHOSV� WR�PLQLPL]H�RQ� WKH�QXPEHU�RI�XQFRQVWUXFWLYH�KRVSLWDO�DGPLVVLRQV�ZKLOH�DOVR�

DVVLVWLQJ�LQ�PDNLQJ�FHUWDLQ�WKDW�SDWLHQWV�JDLQ�WKH�ULJKW�DQG�ZDQWHG�OHYHO�RI�FDUH�>��@��$�VWXG\�UHYHDOHG�

WKDW�FKDWERWV�FDQ�JLYH�ILUVW�OHYHO�GLDJQRVHV�DQG�UHIHU�SDWLHQWV�WR�RWKHU�SK\VLFLDQV�LQ�FDVHV�ZKHUH�PRUH�

DGYDQFHG�HYDOXDWLRQ�LV�QHHGHG� 

0HQWDO�+HDOWK�6XSSRUW�DQG�7KHUDS\���$SDUW�IURP�SK\VLFDO�KHDOWK��WKHUH�LV�D�UDSLGO\�JURZLQJ�XVH�

RI�FKDWERWV�IRU�PHQWDO�KHDOWK�VHUYLFHV��:RHERW�DQG�:\VH�DUH�RWKHU�YLUWXDO�DVVLVWDQWV�WKDW�KDYH�EHHQ�

FUHDWHG�WR�RIIHU�SUH�WKHUDS\�LQWHUYHQWLRQV��RU��LQ�RWKHU�ZRUGV��WR�RIIHU�PHQWDO�KHDOWK�VXSSRUW��,W�LV�ZRUWK�

PHQWLRQLQJ�WKDW�WKHVH�FKDWERWV�GUDZ�WKHLU�VWUDWHJLHV�IURP�FRJQLWLYH�EHKDYLRUDO�WKHUDS\��&%7���7KHVH�

WRROV�DUH�LQ�HVVHQFH�SURYLGLQJ�LPPHGLDWH��LQVWDQW�DFFHVV�WR�PHQWDO�KHDOWK�FDUH��ZKLFK�LV�D�VLJQLILFDQW�

XSJUDGH�RQ�WKH�NLQG�RI�FDUH�PDQ\�SHRSOH�DUH�JHWWLQJ�ZKHQ�WKH\�FDQQRW�VHH�D�SV\FKRORJLVW�RU�WKHUDSLVW�

DV�VRRQ�DV�WKH\�QHHG�WR�>��@��2WKHU�FKDWERWV��LQFOXGLQJ�:RHERW��PRQLWRU�SDWLHQWV¶�HPRWLRQDO�VWDWH�RYHU�

FHUWDLQ� SHULRGV�� DQG� SURYLGH� WKHP�ZLWK� UHFRPPHQGDWLRQV� DQG�ZD\V� WR� GHDO�ZLWK� KRXUO\� IHHOLQJV��

'LJLWDO�PHQWDO�KHDOWK�LV�FKHDS�DQG�FRQYHQLHQW�DV�FRPSDUHG�WR�IDFH�WR�IDFH�VHVVLRQ��FDQ�EH�KHOSIXO�LQ�

FDVHV�ZKHUH�WKH�SDWLHQW�LV�HOGHUO\��RU�LQ�ZRUNLQJ�KRXUV��DQG�FDQ�EH�RI�KHOS�IRU�WKRVH�ZKR�OLNH�WR�UHPDLQ�

DQRQ\PRXV� 

&+$//(1*(6�$1'�%$55,(56�72�$,�$'237,21�,1�+($/7+&$5( 

1HYHUWKHOHVV�� WKHUH� DUH� VHYHUDO� FKDOOHQJHV� WKDW� QHHG� WR� RYHUFRPH� LQ� RUGHU� WR� LQFRUSRUDWH� WKH�

DSSOLFDWLRQV�RI�$,�VXFK�DV�YLUWXDO�KHDOWK�DVVLVWDQWV�DQG�FKDW�ERWV�VXFFHVVIXOO\��HYHQ�WKRXJK��WKHVH�KDYH�

YDVW� SRVVLELOLWLHV� LQ� KHDOWKFDUH� LQGXVWU\� >��@�� 7KHVH� WHFKQRORJLHV� DOVR� KDYH� GLVDGYDQWDJHV� LQ�

FRQVLGHUDWLRQ�WR�GDWD�SULYDF\��%LJ�'DWD�DOJRULWKPV�DQG�WKHLU�ELDVHV��DV�ZHOO�DV�LQWHJUDWLRQ�GXWLHV� 

3DWLHQWV�� 6WURQJ� VRFLDO� SUDFWLFHV� GLUHFWO\� VWUHQJWKHQ� SDWLHQW� WUXVW� DQG� OR\DOW\�� 2UJDQL]DWLRQV�

HPSKDVL]LQJ�HWKLFDO�FDUH��WUDQVSDUHQF\��DQG�KHDOWK�HTXLW\�DWWUDFW�SDWLHQWV�ZKR�DSSUHFLDWH�HPSDWKHWLF�

DQG� LQFOXVLYH� FDUH� >��@��)RU� LQVWDQFH��.DLVHU�3HUPDQHQWH
V� FXOWXUDOO\� DSSURSULDWH�KHDOWK�SURJUDPV�

KDYH�HQKDQFHG�LWV�FUHGLELOLW\�DPRQJ�GLYHUVH�FRPPXQLWLHV� 

&RPPXQLWLHV��%\� DGGUHVVLQJ�SXEOLF�KHDOWK� LVVXHV� DQG�DVVLVWLQJ�XQGHUSULYLOHJHG� DUHDV�� KHDOWKFDUH�

RUJDQL]DWLRQV�EXLOG�JRRGZLOO�DQG�VWUHQJWKHQ�ERQGV�ZLWK�FRPPXQLWLHV��)UHH�YDFFLQDWLRQ�GULYHV��KHDOWK�

HGXFDWLRQ�ZRUNVKRSV��DQG�FROODERUDWLRQV�ZLWK� ORFDO�1*2V�DUH�VRFLDO� UHVSRQVLELOLW\� LQLWLDWLYHV� WKDW�
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HQKDQFH�FRPPXQLW\�KHDOWK�>��@� 

,QYHVWRUV��6RFLDOO\�UHVSRQVLEOH�SUDFWLFHV�LQFUHDVH�D�FRPSDQ\
V�EUDQG�YDOXH�DQG�UHGXFH�UHSXWDWLRQDO�

ULVN��PDNLQJ�LW�PRUH�DSSHDOLQJ�WR�VRFLDOO\�UHVSRQVLEOH�LQYHVWRUV��+HDOWKFDUH�FRPSDQLHV�DOLJQHG�ZLWK�

(6*�WHQG�WR�RXWSHUIRUP�WKHLU�SHHUV�EDVHG�RQ�WKHLU�ORQJ�WHUP�VXVWDLQDELOLW\�DQG�UHVLOLHQFH�>��@� 

5HJXODWRUV�DQG�*RYHUQPHQWV��*RYHUQPHQWV�DQG�UHJXODWRU\�DJHQFLHV�DUH�LQFUHDVLQJO\�IRFXVLQJ�RQ�

KHDOWK�HTXLW\�DQG�ZRUNIRUFH�SURWHFWLRQ��+HDOWKFDUH�RUJDQL]DWLRQV�FDQ�SURDFWLYHO\�WDFNOH�VRFLDO�LVVXHV�

DQG�DOLJQ�ZLWK�UHTXLUHPHQWV��DYRLGLQJ�SHQDOWLHV�DQG�FROODERUDWLQJ�ZLWK�SXEOLF�DJHQFLHV�>��@ 

,03$&7�2)�$,�21�3$7,(17�&$5( 

+RZHYHU�� VHYHUDO� FKDOOHQJHV� QHHG� WR� EH� FRQIURQWHG� IRU� WKH� HIIHFWLYH� DGRSWLRQ� RI�$,�9+$V� DQG�

FKDWERWV� IRU� KHDOWK� V\VWHPV¶� DGYDQFHPHQW�� 7KHVH� WHFKQRORJLHV� DOVR� KDYH� GLVDGYDQWDJHV� LQ�

FRQVLGHUDWLRQ�WR�GDWD�SULYDF\��%LJ�'DWD�DOJRULWKPV�DQG�WKHLU�ELDVHV��DV�ZHOO�DV�LQWHJUDWLRQ�GXWLHV�>��@� 

(QKDQFLQJ�3DWLHQW�3URYLGHU�&RPPXQLFDWLRQ�WKURXJK�$,��,Q�IDFW��SDWLHQWV�µFRPPXQLFDWLRQ�ZLWK�

WKHLU�WUHDWLQJ�FOLQLFLDQV�LV�DQ�DVSHFW�WKDW�SOD\V�D�YHU\�FULWLFDO�UROH�LQ�WKH�RYHUDOO�PDQDJHPHQW�RI�WKH�

SDWLHQW�� $,�GULYHQ� WRROV� DUH� WUDQVIRUPLQJ� WKLV� GLPHQVLRQ� LQ� D� ZD\� ZKLFK� LV� HQKDQFLQJ� WKH�

HIIHFWLYHQHVV��DYDLODELOLW\�DQG�LQGLYLGXDOL]HG�HQJDJHPHQW�RI�KHDOWKFDUH�FRPPXQLFDWLRQ�>��@� 

5HDO�WLPH�� (IILFLHQW� &RPPXQLFDWLRQ�� 9LUWXDO� KHDOWK� DVVLVWDQWV� LQIRUP� SDWLHQWV� DERXW� GRFWRUV��

SURFHGXUHV��DQG�DYDLODELOLW\�DQG�HQDEOH�WKH�FRQQHFWLRQ�EHWZHHQ�SDWLHQWV�DQG�KHDOWKFDUH�SURYLGHUV�LQ�

UHDO�WLPH��5HODWLRQDO�FRPPXQLFDWLRQ��OLNH�D�SKRQH�DVN�RU�D�KRXVH�FDOO��FDQ�WDNH�WLPH�DQG�WKHUHIRUH�

PHDQV�WKDW�WKH\�DUH�XVXDOO\�VFKHGXOHG��7KH�PHDQV�RI�HQVXULQJ�LQVWDQW�UHVSRQVH�WR�SDWLHQW¶V�TXHULHV�

DUH�DSSOLFDWLRQV�OLNH�FKDWERWV�DQG�YRLFH�DVVLVWDQWV�WKDW�ZRXOG�JLYH�SDWLHQWV�IDVWHU�DFFHVV�WR�PHGLFDO�

DGYLFH��JHQHUDO�LQIRUPDWLRQ�DQG�VXEVHTXHQW�DFWLRQV�VWHSV��,W�DVVLVWV�LQ�FXWWLQJ�GRZQ�WKH�SHULRG�WKDW�

SDWLHQWV�KDYH�WR�VSHQG�ZDLWLQJ�IRU�GRFWRUV��DQG�PDNHV�VXUH�WKDW�QRQH�RI�WKHP�ZLOO�KDYH�WR�OHDYH�WKH�

KHDOWK�IDFLOLW\�ZLWKRXW�EHLQJ�GLUHFWHG�RQ�ZKDW�WR�GR�>��@��7KHVH�$,��SRZHUHG�V\VWHPV�FDQ�DOVR�VRUW�

WKH�SULRULWLHV�RI�SDWLHQW¶V�FRQFHUQ��WR�QHDUHU�FDOO�WKH�GRFWRU�DQG�OHWWLQJ�DGYDQFHG�DXWRPDWLFDOO\�WUHDW�

OHVV�VHULRXV�DQG�URXWLQH�TXHVWLRQV��)RU�H[DPSOH��XVLQJ�$,��WKH�V\PSWRPV�DUH�ILOWHUHG�UHJDUGLQJ�ZKDW�

FDQ�EH�GRQH�RQ�WKHP��ZKHWKHU�WKH\�ZDUUDQW�KRPH�UHPHGLHV�RU�LI�RQH�VKRXOG�FRQVXOW�D�GRFWRU��,W�DOVR�

UHGXFHV�WUDIILF�LQ�FOLQLFV��DQG�PRVW�LPSRUWDQWO\�LW�KHOSV�SDWLHQWV�JHW�LQVWDQW�VXSSRUW��ZKLFK�LV�FHUWDLQO\�

D�SOXV�IRU�DQ\RQH�>��@� 

3HUVRQDOL]HG�+HDOWKFDUH�$GYLFH��7KH�XVH�RI�DUWLILFLDO�LQWHOOLJHQFH�LQ�YLUWXDO�DVVLVWDQWV�FDQ�VHH�WKDW�

SDWLHQWV�ZLOO�UHFHLYH�SHUVRQDOL]HG�PHGLFDO�DGYLFH�GHSHQGLQJ�RQ�WKH�SDWLHQW¶V�UHFRUGV��7KHVH�V\VWHPV�

EULQJ�LQ�PHGLFDO�UHFRUGV��SDWLHQW�DQG�IDPLO\�SUHIHUHQFHV��DQG�OLIHVW\OH�LQIRUPDWLRQ�DQG�SDVV�LW�WKURXJK�

PDFKLQH�OHDUQLQJ�DOJRULWKPV�WR�VXJJHVW�WKH�EHVW�SDWK�IRU�WKH�SDWLHQW�>��@��)RU�LQVWDQFH��D�YLUWXDO�KHDOWK�

DVVLVWDQW�ZRXOG� UHFDOO� D� GLDEHWLF� SDWLHQW� WR� LQVSHFW� WKHLU� EORRG� JOXFRVH� OHYHOV� RU� UHFRPPHQG� GLHW�
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PRGLILFDWLRQ�GHSHQGHQW�RQ�D�SDWLHQW¶V�IDFWV��$,�DOVR�HQULFKHV�FRPPXQLFDWLRQ��SDUWO\�EHFDXVH�RIIHULQJ�

UHFRPPHQGDWLRQV�WKDW�FRUUHVSRQG�WR�WKH�SDWLHQW¶V�FRQGLWLRQ�LV�PRUH�HIIHFWLYH�DQG�JXDUDQWHHV�WLPHO\�

DQG� DGHTXDWH� LQWHUYHQWLRQV�� %RWK� FRQVXPHU� DQG� SURGXFW� DWWULEXWHV� VXJJHVW� WKH� LPSRUWDQFH� RI�

SHUVRQDOL]DWLRQ� LQ� KHDOWKFDUH�� PRVW� VR� LQ� WKH� DUHD� RI� FKURQLF� GLVHDVH� PDQDJHPHQW��$,� FDQ�PDNH�

SDWLHQWV� IROORZ� WKURXJK� WKHLU� WUHDWPHQW� SODQV� GXH� WR� WKH� FRQVWDQW� SURPSWV� DQG� FKDQJLQJ�

UHFRPPHQGDWLRQV�LW�FDQ�SURYLGH�EDVHG�RQ�WKH�IHHGEDFN�LW�UHFHLYHV�>��@��7KH�OHYHO�RI�SDWLHQW�DWWHQWLRQ�

LQFUHDVHV�DW�WKLV�OHYHO��DQG�LW�LV�HDVLHU�WR�JHW�SHRSOH�WR�IROORZ�WKH�UHFRPPHQGHG�WUHDWPHQW�ZKHQ�WKH�

JXLGDQFH�JLYHQ�PDNHV�VHQVH�LQ�WKHLU�FXUUHQW�KHDOWK�SODQ� 

6WUHDPOLQLQJ�$GPLQLVWUDWLYH�7DVNV��$SDUW�IURP�WKH�LPSURYHPHQW�RI�FRPPXQLFDWLRQ��WHFKQRORJLHV�

VXFK� DV�$,� DOVR� SURPRWH� RWKHU� RUJDQL]DWLRQDO� WDVNV� LQ� WKH� KHDOWKFDUH� IDFLOLWLHV�� 6RPH� RI� WKHVH�

DVVLJQPHQWV²OLNH�DSSRLQWPHQW�VHWWLQJ��SDWLHQW�UHFRUG�NHHSLQJ��DQG�ELOOLQJ²FDQ�DFWXDOO\�EH�GRQH�E\�

$,��WKHUHIRUH�ZRXOG�IUHH�XS�ERWK�WLPH�DQG�FDVK��2QH�H[DPSOH�RI�YLUWXDO�DVVLVWDQW�LPSOHPHQWDWLRQ�LV�

DSSRLQWPHQW�VFKHGXOLQJ�IRU�WKH�YLVLWV�WKDW�GRHV�QRW�QHHG�DGPLQLVWUDWLYH�SHUVRQQHO�WR�VFKHGXOH�WKHP�

VLQFH� WKH� YLUWXDO� DVVLVWDQW� FDQ� GR� LW� KHOSV� LQ� IUHHLQJ� XS� WLPH� IRU� RWKHU� LPSRUWDQW� WDVNV� >��@��

)XUWKHUPRUH��$,�FDQ�NHHS�SDWLHQW�GDWD�FRQVWDQW�DQG�XS�WR�GDWH�DV�ZHOO�DV�PDNH�DXWKRULWLHV¶�GDWD�HDVLO\�

DYDLODEOH�WR�FDUH�SURYLGHUV��,W�UHGXFHV�VXFK�SUREOHPV�DV�ZURQJ�HQWU\�RI�GDWD�DQG�XSWXUQV�WKH�UHOLDELOLW\�

RI�KHDOWK�UHFRUGV��6XFK�V\VWHPV�FDQ�HYHQ�DOVR�SRLQW�RXW�YDULDWLRQ�VXFK�DV�LQ�SDWLHQW�GDWD�RU�LQ�WKH�OLVW�

RI�SUHVFULEHG�GUXJV�DQG�KHQFH�PDNH�VXUH�WKDW�WKH�GRFWRUV�KDYH�DFFHVV�WR�RQO\�WKH�PRVW�XS�WR�GDWH�DQG�

DFFXUDWH�LQIRUPDWLRQ�DYDLODEOH� 

5('8&,1*�+($/7+&$5(�&2676�:,7+�$,�,17(*5$7,21 

$,� LQWHJUDWLRQ� LQWR� KHDOWKFDUH� V\VWHPV� FDQ� OHDG� WR� VXEVWDQWLDO� FRVW� VDYLQJV� E\� RSWLPL]LQJ� FOLQLFDO�

SURFHVVHV�DQG�DGPLQLVWUDWLYH�IXQFWLRQV� 

$XWRPDWLQJ�$GPLQLVWUDWLYH�3URFHVVHV��,W�LV�QRWHZRUWK\�WR�UHPHPEHU�WKDW�RQH�RI�WKH�NH\�DUHDV�ZKHUH�

$,� FRQWULEXWHV� WR� FRVW� VDYLQJ� LV� WKURXJK� GLVEXUGHQLQJ� DGPLQLVWUDWLYH� WDVNV�� 7KH� WLPH� WDNHQ� LQ�

DSSRLQWPHQW�ERRNLQJ��SDWLHQW�UHJLVWUDWLRQ��DQG�IHH�FROOHFWLRQ�RU�LQVXUDQFH�FODLP�SURFHVVLQJ�FDQ�DOO�EH�

FOHDUHG�ZLWK�WKH�KHOS�RI�$,��7KLV�LV�V\PSWRPDWLF�RI�UHGXFHG�ODERU�FRVWV�DV�ZHOO�DV�LQFUHDVHG�HIILFLHQF\�

RI� KHDOWKFDUH� RUJDQL]DWLRQV� >��@�� )RU� LQVWDQFH�� WKH� XVH� RI�$,� LQ� WKH� IRUP� RI� FKDWERWV� DOORZV� IRU�

DGGUHVVLQJ�LQVXUDQFH�LQTXLULHV��FRQILUPLQJ�SROLF\¶V�YDOLGLW\��RU�FKHFNLQJ�SDWLHQW¶V�HOLJLELOLW\�DOORZLQJ�

XV� WR� GLVSHQVH�ZLWK� GHGLFDWHG� HPSOR\HHV��2XWVRXUFLQJ� VDYHV� RQ� FRVWV� VXFK� DV� KDYLQJ� SHUPDQHQW�

HPSOR\HHV�LQ�WKH�KHDOWK�FDUH�SURYLGHU�DV�WDVNV�DUH�PRUH�IRFXVHG�KHQFH�HIILFLHQW��DQG�WLPH�LV�VDYHG�RQ�

RWKHU�FUXFLDO�WDVNV�LQ�RSHUDWLRQ� 

2SWLPL]LQJ�&OLQLFDO�(IILFLHQF\��$,�LV�DOVR�YHU\�LPSRUWDQW�LQ�WKH�PDQDJHPHQW�RI�FOLQLFDO�SURFHVVHV�

DQG�WKLV�ZLOO�GHILQLWHO\�HQKDQFH�TXDOLW\�RXWSXW�DQG�DW�WKH�VDPH�WLPH�GHFUHDVH�FRVWV�RI�RSHUDWLRQ��,Q�
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PHGLFDO�DQDO\VLV��DVVLVWDQWV�LQ�WKH�IRUP�RI�DUWLILFLDO�LQWHOOLJHQFH�FDQ�JR�WKURXJK�;�UD\V��05,�DQG�&7�

VFDQV�ZLWKLQ�D�VKRUWHU�WLPH�WKDQ�D�GRFWRU�DQG�PRUH�DFFXUDWHO\�UHVXOWLQJ�LQ�IDVWHU�GLDJQRVLV�DQG�GHFLVLRQ�

PDNLQJ��7KLV�PDNHV�UHSHDWDELOLW\�SUHFLVH�DQG�DOVR�FXWV�GRZQ�RQ�IUHTXHQF\�RI�WHVWV�WKDW�FDQ�EH�GRQH�

LQ�RUGHU�WR�DUULYH�DW�D�VLQJOH�UHVXOW�>��@��)RU�H[DPSOH��LQ�GLDJQRVLQJ��WKH�$,�V\VWHP�PD\�ILQG�RXW�IURP�

WKH�LPDJH�ZKHWKHU�RU�QRW�WKH�SDWLHQW�KDV�D�WXPRU�RU�IUDFWXUH�WKHQ�DYDLO�WKH�GRFWRU�ZLWK�WKH�UHVXOW�LQ�

PLQXWHV�QRW�KRXUV�KHQFH�PLQLPL]LQJ�RQ�WKH�WLPH�ZDVWHG�RQ�D�SDUWLFXODU�FDVH��)XUWKHU��$,�FDQ�EH�XVHG�

LQ�PDQDJHPHQW� GHFLVLRQV� ZKHUH� ODUJH� GDWD� VHWV� DUH� DQDO\]HG� LQ� RUGHU� WR� GHWHUPLQH� SURJUHVV� DQG�

SURJQRVLV�RI�WKH�SDWLHQWV��7KHLU�SUHGLFWLYH�FDSDFLW\��WKHUHIRUH��FDQ�DVVLVW�SK\VLFLDQV�LQ�VHOHFWLQJ�WKH�

DSSURSULDWH� WUHDWPHQW�SDWK� WKDW� OHDGV� WR� LPSURYHG�SDWLHQW� UHVXOWV�DQG�PLQLPL]HV� WKH� ULVN�RI�FRVWO\�

FOLQLFDO�HUURUV��)RU�LQVWDQFH��LW�FDQ�IRUHFDVW�WKH�ULVN�RI�JHWWLQJ�FKURQLF�GLVHDVHV��LQFOXGLQJ�GLDEHWHV�RU�

K\SHUWHQVLRQ��E\�DQDO\]LQJ�JHQH�DQG�OLIHVW\OH�LQIRUPDWLRQ��WKXV�SUHYHQWLQJ�SDWLHQWV�IURP�UHTXLULQJ�

IUHTXHQW��H[SHQVLYH��DQG�IRFXVHG�WUHDWPHQWV�LQ�WKH�IXWXUH�>��@� 

&RVW�6DYLQJV� LQ�'UXJ�'HYHORSPHQW��$,� LV�DOVR�KHOSIXO� WR� UHGXFH� WKH�FRVW�RI�GUXJ�GHYHORSPHQW��

3UHYLRXVO\��WKH�GUXJ�GLVFRYHU\�H[WHQGHG�WR�VHYHUDO�\HDUV�RI�D�VHULHV�RI�UHVHDUFK�WULDOV�DQG�WHVWV�EHIRUH�

DSSURYDO��$,� LV� WUDQVIRUPLQJ� WKLV�SURFHVV�E\�XVLQJ�ELJ�GDWD� WR�HVWDEOLVK�ZKLFK�FRPSRXQGV�VKRXOG�

LGHDOO\�EH�XWLOL]HG�IRU�WKH�WUHDWPHQW�RI�IHDVLEOH�GLVHDVHV��:KHQ�PRUH�IDLOHG�FRPSRXQGV�DUH�UHMHFWHG�DW�

WKH�VWDUW�RI�WKH�SURFHVV��$,��EULQJV�GRZQ�WKH�FRVWV�DQG�WLPH�UHTXLUHG�WR�JHW�WR�FOLQLFDO�WULDOV�IRU�EHWWHU�

GUXJ�FDQGLGDWHV��$,�DOVR�DLGV�FOLQLFLDQV�LQ�RIIVHWWLQJ�FOLQLFDO�WULDOV�E\�FDOFXODWLQJ�WKH�EHVW�PDWFKHG�

SDWLHQWV�IRU�WKH�WULDOV�JHQHWLFDOO\��OLIHVW\OH�DQG�PHGLFDO�SURILOHV�>��@��,W�DOVR�PHDQV�WKDW�FOLQLFDO�WULDOV�

EHFRPH�PRUH� HIIHFWLYH�� ZLWK� D� EHWWHU� FKDQFH� RI� VXFFHVV�� EHFDXVH� WKH\� DUH� WDUJHWHG�� )RU� WKDW�� WKH�

FRPSDQLHV�FDQ�LQWURGXFH�GUXJV�WR� WKH�PDUNHW�IDVWHU�DQG�DW�D� ORZHU�FRVW� WR�QRW�RQO\�WKH�KHDOWKFDUH�

V\VWHP�EXW�IRU�SDWLHQWV�DV�ZHOO� 

,03529,1*�+($/7+&$5(�$&&(66,%,/,7<�:,7+�9,578$/�$66,67$176 

$,�SRZHUHG� YLUWXDO� DVVLVWDQWV� DUH� SDUWLFXODUO\� YDOXDEOH� LQ� LPSURYLQJ� KHDOWKFDUH� DFFHVVLELOLW\��

HVSHFLDOO\�IRU�SRSXODWLRQV�WKDW�DUH�WUDGLWLRQDOO\�XQGHUVHUYHG�RU�IDFH�VLJQLILFDQW�EDUULHUV�WR�DFFHVVLQJ�

KHDOWKFDUH�VHUYLFHV� 

%ULGJLQJ� *DSV� LQ� 5XUDO� +HDOWKFDUH�$FFHVV�� ,Q� GHYHORSLQJ� FRXQWULHV� DQG� HVSHFLDOO\� LQ� UHPRWH�

UHJLRQV�ZKHUH�SK\VLFLDQV�DQG�RWKHU�PHGLFDO�SHUVRQQHO�DUH�KDUG�WR�FRPH�E\��DQG�ZKHUH�KHDOWK�FDUH�

IDFLOLWLHV�DUH��DW�EHVW��UXGLPHQWDU\��YLUWXDO�DVVLVWDQWV�SRZHUHG�E\�DUWLILFLDO�LQWHOOLJHQFH�DUH�D�JRGVHQG��

3DWLHQWV�RXW�RI�UHDFK�PD\�DUUDQJH�IRU�PHGLFDO�FRQVXOWDWLRQV��HYDOXDWH�WKHLU�V\PSWRPV�DQG�FRQWLQXDOO\�

PDQDJH�WKHLU�FKURQLF�FRQGLWLRQV�WKURXJK�YLUWXDO�KHDOWK�DVVLVWDQWV�ZLWKRXW�SK\VLFDOO\�DWWHQGLQJ�D�FOLQLF�

>��@��7KHVH�WRROV�FRQWULEXWH�WR�WKH�HOLPLQDWLRQ�RI�GLVWDQFHV�WUDYHOOHG�IRU�FRQVXOWDWLRQV�WR�LQYROYH�OLWWOH�

PRPHQWV� IRU� SHRSOH� LQ� WKH� UXUDO� DUHDV� WR� JHW� WKH� QHHGHG� KHDOWK� VXSSRUW� WKH\� GHVHUYH��7KH� VPDUW�
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DVVLVWDQWV� FDQ� DOVR� EH� HPSOR\HG� WR� RUJDQL]H� WHOHFRQVXOWDWLRQ� VHVVLRQV��ZKHUH� SDWLHQWV�ZLOO� KDYH� D�

FKDQFH�WR�WDON�WR�WKHLU�KHDOWK�FDUH�SURYLGHUV�YLD�YLGHR�FDOO�ZLWKRXW�OHDYLQJ�WKHLU�KRPH��7KLV�W\SH�RI�

WHOHKHDOWK� ZLWK� DVVLVW� UXUDO� FRPPXQLWLHV� WR� REWDLQ� DFFHVV� WR� KHDOWKFDUH� ZLWKRXW� WKH� NLQG� RI�

FRPSOLFDWLRQV�WKDW�DUH�LQYROYHG�LQ�RUJDQL]LQJ�WUDQVSRUW�WR�PHGLFDO�IDFLOLWLHV� 

6XSSRUWLQJ�3DWLHQWV�ZLWK�&KURQLF�&RQGLWLRQV��3DWLHQWV�ZLWK�FKURQLF�GLVHDVH�DUH�DOVR�EHQHILWLQJ�

IURP�9LUWXDO�+HDOWK�$VVLVWDQFH�WR�PRQLWRU�DQG�PDQDJH�WKHLU�VLWXDWLRQV�VXFK�DV�GLDEHWHV��DVWKPD�DQG�

KHDUW�GLVHDVHV��6XFK�SDWLHQWV�QHHG�IROORZ�XS�YLVLWV��SUHVFULSWLRQ�UHILOO��DQG�FRXQVHOOLQJ�RQ�WKH�ULJKW�

GLHW�DQG�OLIHVW\OH�WR�DGRSW��6PDUW�WHFKQRORJLHV�EDVHG�RQ�$,�DSSOLFDWLRQV�FDQ�KHOS�SDWLHQWV�VWD\�RQ�WRS�

RI�WKHLU�SUHVFULEHG�GRVDJHV�RU�WKHLU�RYHUDOO�KHDOWK��WR�PHQWLRQ�EXW�D�IHZ�IXQFWLRQV�>��@��6XFK�V\VWHPV�

FDQ�DOVR�PRQLWRU�D�SDWLHQW¶V�FRQGLWLRQ�DQG�JHQHUDWH�PHVVDJHV�WR�LQGLFDWH�WKDW�WKH�SDWLHQW�UHTXLUHV�PRUH�

FDUH��7KURXJK�FRQVWDQW�VXSSRUW��WKH�XVH�RI�$,�YLUWXDO�DVVLVWDQWV�HQDEOH�SDWLHQW�WR�PDQDJH�WKHLU�KHDOWK�

DQG� DYRLG� DGYHUVH� HIIHFWV� WKDW� FRPH� DV� D� UHVXOW� RI� PLVVHG� GRVHV� RU� FOLQLFDO� YLVLWV�� 7KLV� SULPDU\�

SUHYHQWLRQ�SOD\V�D�PDQGDWRU\�UROH�LQ�SDWLHQW�FDUH�LQ�OLPLWLQJ�DGPLVVLRQV�DQG�SDWLHQW¶V�XOWLPDWH�FKURQLF�

LOOQHVV�PRUELGLW\�DQG�PRUWDOLW\� 

0XOWLOLQJXDO�DQG�0XOWLFXOWXUDO�$FFHVVLELOLW\��$QRWKHU� VWUHQJWK�RI� WKH� GHYHORSPHQW�RI�$,�EDVHG�

KHDOWK�FDUH�UHODWHG�WRROV�LV�WKHLU�LQWHU�OLQJXDO�DQG�LQWHUFXOWXUDO�DFFHVVLELOLW\��9LUWXDO�$VVLVWDQWV�FDQ�EH�

WUDLQHG�WR�ZULWH�DQG�VSHDN�LQ�PDQ\�ODQJXDJHV��ZKLFK�PHDQV�WKDW�LQGLYLGXDOV�ZKR�VSHDN�OLWWOH�(QJOLVK�

RU�QR�(QJOLVK�DW�DOO�ZLOO�UHFHLYH�PHGLFDO�LQIRUPDWLRQ�DQG�DGYLFH�>��@��7KLV�LV�HVSHFLDOO\�VR�EHFDXVH�LQ�

PXOWLFXOWXUDO�VRFLHWLHV�VRPH�SHRSOH�PD\�KDYH�VRPH�EDUULHU�LQ�EHLQJ�DEOH�WR�VHHN�KHDOWK�FDUH�VHUYLFHV�

EHFDXVH�RI� ODQJXDJH�EDUULHUV��)RU� LQVWDQFH��E\�RIIHULQJ�DQ� LQWHUIDFH� LQ�PXOWLSOH� ODQJXDJHV��$,�FDQ�

FORVH� WKH� JDS� LQ� WKH� LPSRUWDQW� DUHD� RI� KHDOWKFDUH� DGYLFH� SURYLVLRQ� VR� WKDW� SHRSOH� RI� GLIIHUHQW�

QDWLRQDOLW\� UHFHLYH� SURSHU� KHOS� LQ� WHUPV� RI� WKHLU� FXOWXUDO� EDFNJURXQG�� +RZHYHU��$,� FDQ� LQWHJUDWH�

FXOWXUDO� GLIIHUHQFHV� DQG� SHUFHSWLRQV� DERXW� KHDOWK� DQG� GLVHDVH� WKDW� DYRLG� ELDVHV�� DQG� GHOLYHU�

FRPPXQLW\�DSSURSULDWH�UHFRPPHQGDWLRQV� 

(7+,&$/�&216,'(5$7,216�$1'�&+$//(1*(6 

$�QXPEHU�RI� LPSOLFDWLRQV�DQG� LVVXHV�EHFRPH�VLJQLILFDQW� IRU� LWV� IXUWKHU�DSSOLFDWLRQ�DV�$,�EHFRPHV�

PRUH�GHHSO\�LQWHUWZLQHG�ZLWK�KHDOWKFDUH��7KXV��WKH�GHSOR\PHQW�RI�$,�LQ�KHDOWKFDUH�FDQ�EH�EHQHILFLDO�

LQ�HQKDQFLQJ� WKH�RXWFRPHV�EXW� LW�KDV�JUHDW�FRQFHUQV� UHJDUGLQJ� WR�SDWLHQW� ULJKW�� HVSHFLDOO\�SULYDF\�

ULJKW��DOJRULWKPV�SUHMXGLFH�DQG�FRQVHTXHQFHV�RI�UHSODFLQJ�WKH�SDWLHQW�FDUH�ZLWK�PDFKLQH�LQWHOOLJHQFH�

>��@� 

3URWHFWLQJ�6HQVLWLYH�3DWLHQW�'DWD��$QRWKHU�LPSRUWDQW�HWKLFDO�FRQVLGHUDWLRQ�RI�WKH�WRSLF�RI�$,�LQ�D�

KHDOWKFDUH� V\VWHP� LV�SULYDF\�±�ERWK�SDWLHQW�DQG�SULYDF\�RI� WKHLU�GDWD��9LUWXDO�KHDOWK�DVVLVWDQWV��$,�

FKDWERWV��DQG�RWKHU�$,�XVHV�PXVW�JHW�HQRUPRXV�DPRXQWV�RI�3,,��LQFOXGLQJ�PHGLFDO�KLVWRU\��SUHVFULEHG�
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WUHDWPHQW��DQG�WKH�OLNH��6LQFH�LW�KDV�EHFRPH�IDVKLRQDEOH�WR�VKDUH�KHDOWK�GHWDLOV�XVLQJ�WHFKQRORJ\�DQ�

RUJDQL]DWLRQ�LV�SURQH�WR�GDWD�OHDNDJH�DQG�DV�VXFK�SURSHU�VHFXULW\�PHDVXUHV�QHHG�WR�EH�LQVWLWXWHG�WR�

SURWHFW�WKH�SDWLHQW�LQIRUPDWLRQ�>��@��6HYHUDO�RI�WKH�FKDUDFWHULVWLFV�KDYH�WR�EH�DOUHDG\�EXLOW�LQ�WKH�$,�

V\VWHPV��DQG� WKH�VHFXULW\�RI�GDWD�ZRXOG�EH�D�YHU\� LQLWLDO�VWUXFWXULQJ� WR�EH� LQFOXGHG��2QH�QHHGV� WR�

HVWDEOLVK� µLQIRUPDWLRQ� UHODWHG¶� SULYDF\� DQG� VHFXULW\� RI� WKH� JDWKHUHG� SDWLHQW� GDWD� WKURXJK� SURSHU�

DGRSWLRQ� RI� WHFKQLFDO� PHDVXUHV� ZKLFK� LQFOXGH�� GDWD� HQFU\SWLRQ�� SURSHU� VWRUDJH� RI� WKH� GDWD� DQG�

UHVWULFWLQJ�DFFHVV�WR�WKH�GDWD��+RZHYHU��IRU�KHDOWKFDUH�GHYHORSHUV��WKHUH�LV�D�QHHG�WR�FDUU\�RXW�D�ULVN�

UHYLHZ�RI�WKH�$,�V\VWHPV�DQG�DGGLQJ�ZD\V�WKURXJK�ZKLFK�VRPH�RI�WKHVH�EUHDFKHV�RI�SDWLHQW�GDWD��$,�

VKRXOG�EH�XVHG�UHVSRQVLEO\�DQG�HWKLFDOO\� 

&RPSOLDQFH� ZLWK� 'DWD� 3ULYDF\� 5HJXODWLRQV�� %HVLGHV� GDWD� VHFXULW\� PHDVXUHV�� KHDOWKFDUH�

RUJDQL]DWLRQV�PXVW�DOVR�HQVXUH�FRPSOLDQFH�RI�VHOI�OHDUQLQJ�$,�V\VWHPV�ZLWK�GDWD�SULYDF\�ODZV��,Q�WKH�

8QLWHG�6WDWHV�WKLV�LQFOXGH�WKH�+HDOWK�,QVXUDQFH�3RUWDELOLW\�DQG�$FFRXQWDELOLW\�$FW��+,3$$���ZKLFK�

HVWDEOLVK�UXOHV�RI�KDQGOLQJ�KHDOWK�LQIRUPDWLRQ�RI�SDWLHQWV��,Q�WKH�(XURSHDQ�8QLRQ�WKH�PDLQ�SLHFH�RI�

OHJLVODWLRQ� WKDW� DSSOLHV� WR� WKH� SURFHVVLQJ� RI� SHUVRQDO� GDWD� LQFOXGLQJ� KHDOWK� UHODWHG� LQIRUPDWLRQ� LV�

NQRZQ�DV�WKH�*HQHUDO�'DWD�3URWHFWLRQ�5HJXODWLRQ��*'35���7KH�LPSOHPHQWDWLRQ�RI�WKHVH�UHJXODWLRQ�

LV� FUXFLDO� LQ� HQVXULQJ� WKH�SDWLHQWV¶� WUXVW� DQG� WR�HVFDSH� WKH�SRVVLEO\� OLWLJDWLRQ�FDVHV��&RQVHTXHQWO\��

KHDOWKFDUH�LQGXVWU\�SOD\HUV�DQG�GHYHORSHUV�RI�$,�WHFKQRORJLHV�PXVW�FROODERUDWH�RQ�KRZ�WR�GHYHORS�

VWULQJHQW�SURFHGXUHV�IRU�GDWD�PDQDJHPHQW�SDUWLFXODUO\�ZLWK�UHJDUGV�WR�WKH�UHJXODWLRQV�RQ�SDWLHQW�GDWD�

XVH� DQG�SURWHFWLRQ� RI� WKH� ULJKWV� RI� WKH� SDWLHQWV� LQ� TXHVWLRQ� >��@��&OHDU� GDWD� XVH� SROLFLHV� FDQ� DOVR�

FRQWULEXWH�WR�SDWLHQW¶V�FRQILGHQFH�DV�WR�SURSHU�XVH�RI�WKHLU�LQIRUPDWLRQ��DQG�WR�WKHLU�DELOLW\�WR�FRQWURO�

WKH�XWLOL]DWLRQ�RI�WKHLU�GDWD� 

7UDQVIRUPDWLYH�8WLOL]DWLRQV� RI�&KDWJSW��7KH� LQFRUSRUDWLRQ� RI�$,� WHFKQRORJLHV�� OLNH�&KDWJSW�� LV�

WUDQVIRUPLQJ�VHYHUDO�VHFWRUV��HVSHFLDOO\�KHDOWKFDUH��2QH�RI�WKH�PRVW�WUDQVIRUPDWLRQDO�XVHV�RI�&KDWJSW�

LV�LQ�LPSURYLQJ�SDWLHQW�HQJDJHPHQW�DQG�FDUH��8WLOL]LQJ�QDWXUDO�ODQJXDJH�SURFHVVLQJ��&KDWJSW�FDQ�DLG�

KHDOWKFDUH� SUDFWLWLRQHUV� E\� HQKDQFLQJ� SDWLHQW� FRPPXQLFDWLRQ�� GHOLYHULQJ� WDLORUHG� UHSOLHV�� DQG�

IDFLOLWDWLQJ�SDWLHQWV�WKURXJK�KHDOWKFDUH�SURFHGXUHV�>��@��0RUHRYHU��LW�PD\�DVVLVW�ZLWK�DGPLQLVWUDWLYH�

IXQFWLRQV��OLNH�DSSRLQWPHQW�VFKHGXOLQJ�DQG�PDQDJLQJ�SDWLHQW�TXHULHV��VR�VXEVWDQWLDOO\�DOOHYLDWLQJ�WKH�

ZRUNORDG�RI�KHDOWKFDUH�VWDII�DQG�HQKDQFLQJ�RYHUDOO�VHUYLFH�GHOLYHU\� 

,PSOHPHQWLQJ�5REXVW�&\EHUVHFXULW\�0HDVXUHV��7KHUHIRUH��HIIHFWLYH�F\EHUVHFXULW\�PHDVXUHV�DUH�

FUXFLDO� IRU� ERWK� SDWLHQW¶V� GDWD� DQG� WKH� IXQFWLRQ� RI� KHDOWK� FDUH� V\VWHP� DQG� LWV� LQVWLWXWLRQV� ZKLOH�

LQFUHDVLQJ� WKH� DSSOLFDWLRQ� RI� $,� LQ� WKH� KHDOWK� FDUH� IDFLOLWLHV�� :LWK� WKH� DGYDQFHPHQW� LQ� VPDUW�

WHFKQRORJLHV��PRUH�DQG�FRPSOH[�NLQGV�RI�$,�DUH�LQ�XVH��DQG�GXH�WR�WKLV��QHZ�FKDQFHV�RI�KDFNLQJ�DUH�

REVHUYHG��DQG�SRVVLELOLWLHV�RI�XVLQJ�WKRVH�RSHQLQJV�DUH�H[SORUHG��&ULPLQDOV�VKRXOG�EH�DEOH�WR�PRGXODWH�
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LQIOXHQFHV� RI� WKH� DOJRULWKPV� RU� SHUKDSV� VWHDO� GHWDLOV� DQG� KDYH� WKH� DELOLW\� WR� LQIOXHQFH� DGYHUVHO\�

FRQVLGHUDEOH� ZHOOEHLQJ� VHUYLFHV� >��@�� +HDOWK� RUJDQL]DWLRQV� DUH� UHTXLUHG� WR� LPSOHPHQW� UREXVW�

F\EHUVHFXULW\�VROXWLRQV�VXFK�DV� WKH�XVH�RI�VHYHUDO� IDFWRUV� WR�DXWKHQWLFDWH�D�XVHU�� WKH�HQFU\SWLRQ�RI�

KHDOWK�LQIRUPDWLRQ�DW�UHVW��DQG�LQ�WUDQVLW��DV�ZHOO�DV�URXQG�WKH�FORFN�PRQLWRULQJ�RI�WKH�V\VWHP�LQ�RUGHU�

WR�FRXQWHUDFW�VXFK�ULVNV��2Q�WKH�VDPH�QRWH��$,�V\VWHPV�PXVW�WKHPVHOYHV�KDYH�FRPSRQHQWV�WKDW�DFWLYHO\�

ORRN�IRU�F\EHUVHFXULW\�WKUHDWV�DQG�UHVSRQG�E\�GHWHFWLQJ�DQRPDOLHV� 

&21&/86,21 

9LUWXDO�KHDOWK�DVVLVWDQW�DQG�WKH�FKDWERW�DUH�WKH�WZR�PRVW�FULWLFDOO\�DFFODLPHG�$,�SRZHUHG�WHFKQRORJLHV�

WKDW� DUH� VLJQLILFDQWO\� FKDQJLQJ� WKH� IDFH� RI� KHDOWKFDUH� E\� HQKDQFLQJ� WKH� FDSDELOLWLHV� RI� SDWLHQW�

LQWHUDFWLRQ��GULYLQJ�GRZQ�FRVWV�IRU�YDULRXV�WUHDWPHQWV�DQG�PDNLQJ�WKH�WUHDWPHQWV�PRUH�DFFHVVLEOH��

7KHVH�LQQRYDWLRQV�PDQDJH�ZKDW�WKHRULVWV�UHIHU�WR�DV�UHGXQGDQW�RU�EXUHDXFUDWLF�ZRUN��DOORZ�IRU�UHDO�

WLPH�DQG�FXVWRPL]DEOH�LQWHUDFWLRQV��DQG�FKDQJH�WKH�QDWXUH�RI�SDWLHQW�SURYLGHU�HQJDJHPHQW�DQG�WKH�

HQWLUH�V\VWHP�IRU�EULQJLQJ�RXWSXWV�LQWR�KHDOWK�V\VWHPV��1HYHUWKHOHVV��VRPH�LVVXHV�DUH�VWLOO�SUHVHQW��IRU�

H[DPSOH�GDWD�SURWHFWLRQ��WKH�TXHVWLRQ�DERXW�KRZ�WR�PLQLPL]H�SRWHQWLDO�DOJRULWKP�SUHMXGLFH�RU�WKH�LGHD�

WR�XVH�$,�WR�UHSODFH�SHRSOH¶V�FRPPXQLFDWLRQ��7KLV�SDSHU�FRQFOXGHV�WKDW�DV�$,�SURJUHVVHV�WKHUH�DUH�

PRUH� EHQHILWV� WR� EH� REWDLQHG� LQ� WKH� KHDOWKFDUH� V\VWHPV� LQ� WHUPV� RI� SUHGLFWLYH� KHDOWKFDUH��

LQGLYLGXDOL]HG�WUHDWPHQWV��DQG�DYDLODELOLW\�WR�WKH�JOREDO�SRSXODWLRQ��:KHQ�DSSOLHG�FRUUHFWO\��DQG�ZLWK�

FRQVWDQW� HWKLFDO� TXHVWLRQLQJ��$,�ZLOO� UHYROXWLRQDULHV�� SDWLHQW� FDUH� DQG� LPSURYH� KHDOWKFDUH� IRU� WKH�
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