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INTRODUCTION 

'HSUHVVLRQ�DQ[LHW\�DQG�PRRG�GLVRUGHUV�JURZ�PRUH�FRPPRQ�ZRUOGZLGH�DV�PRUH�SHRSOH�GHYHORS�WKHVH�

FRQGLWLRQV� HDFK� \HDU��+HDOWKFDUH� GHYHORSPHQWV� KDYH� QRW� VXFFHHGHG� LQ� VSHHGLQJ� XS�PHQWDO� KHDOWK�

GLDJQRVLV�RU�WUHDWPHQW�SURFHVVHV��0HGLFDO�SHUVRQQHO�HYDOXDWH�PHQWDO�KHDOWK�GLVRUGHUV�E\�FRPELQLQJ�

WKHLU� SURIHVVLRQDO� MXGJPHQW�ZLWK� WKHLU� SDWLHQWV
� V\PSWRP�GHVFULSWLRQV��:KHQ�PHQWDO� KHDOWK� QHHGV�

UHPDLQ�XQWUHDWHG�WKH�V\PSWRPV�JURZ�ZRUVH�DQG�PHQWDO�FRQGLWLRQV�SURJUHVV�>�@� 

$UWLILFLDO�,QWHOOLJHQFH�KHOSV�PHGLFDO�FDUH�E\�FUHDWLQJ�EHWWHU�ZD\V�WR�LGHQWLI\�DQG�PDQDJH�PHQWDO�KHDOWK�
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SUREOHPV��%LJ�GDWD�DQDO\VLV�WKURXJK�$,�V\VWHPV�KHOSV�ILQG�VXEWOH�PHQWDO�KHDOWK�SDWWHUQV�WKDW�HQDEOH�

EHWWHU�WUHDWPHQW�RXWFRPHV��'RFWRUV�XVH�UHDO�WLPH�$,�WHFKQRORJ\�WR�UHYLHZ�SDWLHQW�LQIRUPDWLRQ�ZKLFK�

KHOSV�WKHP�LGHQWLI\�KHDOWK�FRQGLWLRQV�DQG�GHVLJQ�VSHFLILF�WUHDWPHQW�SODQV�>�@� 

7KH�FRPELQDWLRQ�RI�IDFLDO�UHFRJQLWLRQ�WHFKQRORJ\�DQG�((*�EUDLQ�PRQLWRULQJ�E\�DUWLILFLDO�LQWHOOLJHQFH�

LPSURYHV�PHQWDO�KHDOWK�GHWHFWLRQ��((*�GHYLFHV�UHFRUG�EUDLQ�VLJQDOV�WR�VKRZ�WKRXJKWV�DQG�HPRWLRQV�

LQ�SHRSOH�>�@��+HDOWKFDUH�SURYLGHUV�GHWHFW�PHQWDO�KHDOWK�FRQGLWLRQV�E\�XVLQJ�PDFKLQH�OHDUQLQJ�V\VWHPV�

WKDW�SURFHVV�EUDLQ�DFWLYLW\�VLJQDOV�DKHDG�RI�ODUJH�V\PSWRP�PDQLIHVWDWLRQV��3HUVRQDOL]HG�PHQWDO�KHDOWK�

FDUH�WKDW�EHJLQV�HDUO\�KHOSV�LPSURYH�RXU�DELOLW\�WR�WUHDW�SV\FKLDWULF�FRQGLWLRQV�VXFFHVVIXOO\�>�@� 

6FLHQWLVWV� WUDFN� HPRWLRQDO� VWDWHV� WKURXJK� IDFH� UHFRJQLWLRQ� WHFKQRORJ\� E\� DQDO\]LQJ� UHJXODU� IDFLDO�

H[SUHVVLRQV�ZLWKRXW�DIIHFWLQJ�WKH�VXEMHFWV��$,�WHFKQRORJ\�UHDGV�PLQLPDO�IDFLDO�FKDQJHV�WR�PHDVXUH�

HPRWLRQDO� EHKDYLRUV� WKDW� GLVSOD\� D� SHUVRQ
V� HPRWLRQDO� UHVSRQVHV� DQG� OHYHOV� RI� GLVWUHVV�� 0HGLFDO�

H[SHUWV� XVH� IDFLDO� H[SUHVVLRQ� DQDO\]LQJ� VRIWZDUH�ZKLFK� KHOSV� WKHP� RIIHU� LPSURYHG�PHQWDO� KHDOWK�

VXSSRUW�� +HDOWKFDUH� SURYLGHUV� XVH� RULJLQDOO\� VHFXULW\�IRFXVHG� IDFH� UHFRJQLWLRQ� WRROV� WR� LPSURYH�

HPRWLRQDO�GHWHFWLRQ�GXULQJ�PHQWDO�KHDOWK�HYDOXDWLRQV�>�@� 

2SWLPL]DWLRQ�DOJRULWKPV�PDNH�PHQWDO� KHDOWK�GHWHFWLRQ� V\VWHPV�ZRUN�EHWWHU� DQG� IDVWHU�E\�KHOSLQJ�

WKHVH�V\VWHPV�UXQ�HIILFLHQWO\��&DW�6ZDUP�2SWLPL]DWLRQ�KHOSV�$,�V\VWHPV�SHUIRUP�EHWWHU�ZLWK�UHGXFHG�

H[SHQVHV�DQG�EHWWHU�SHUIRUPDQFH�UHVXOWV��%\�XVLQJ�DOJRULWKPV�$,�V\VWHPV�TXLFNO\�DQDO\]H�PHGLFDO�

GDWDVHWV�WR�GLDJQRVH�DQG�WUHDW�PHQWDO�KHDOWK�GLVRUGHUV��2SWLPL]DWLRQ�WHFKQRORJ\�PDNHV�((*�KDUGZDUH�

FRPPXQLFDWH� ZLWK� IDFLDO� UHFRJQLWLRQ� VRIWZDUH� WR� EXLOG� DQ� DOO�LQ�RQH� PHQWDO� KHDOWK� PRQLWRULQJ�

SODWIRUP�>�@� 

2XU�VWXG\�H[SORUHV�KRZ�DUWLILFLDO�LQWHOOLJHQFH�DVVHVVHV�PHQWDO�KHDOWK�E\�WUDFNLQJ�((*�EUDLQ�SDWWHUQV�

DQG� IDFLDO� H[SUHVVLRQ�ZLWK�RSWLPL]DWLRQ� WHFKQLTXHV��:H�ZLOO� GHVFULEH� HDFK� WHFKQRORJ\�HOHPHQW� WR�

UHYHDO� KRZ� WKHVH� SDUWV� FRPELQH� WR� WUDFN�PHQWDO� KHDOWK� FRQWLQXRXVO\� DQG� RIIHU� WDLORUHG� WUHDWPHQW�

VROXWLRQV�� 7KH� ERRN� XVHV� UHVHDUFK� HYLGHQFH� DQG� FDVH� VWXGLHV� WR� H[SODLQ� KRZ�$,� PHQWDO� KHDOWK�

DSSOLFDWLRQV�FKDQJH�DQG�EHQHILW�VWDQGDUG�WKHUDS\�PHWKRGV�>�@� 

7R�XQGHUVWDQG�$,�DGYDQWDJHV��ZH�PXVW�UHYLHZ�WKH�LVVXHV�WKDW�$,�SODWIRUPV�EULQJ��%XLOGLQJ�$,�V\VWHPV�

IRU�PDVV�XVH�UHTXLUHV�ILUVW�VHWWLQJ�FOHDU�UXOHV�DERXW�KRZ�WR�SURWHFW�SDWLHQW�LQIRUPDWLRQ��'RFWRUV�ZLOO�

LPSOHPHQW� WKHVH�PHGLFDO� V\VWHPV�ZLWK� SDWLHQWV�ZKHQ� WKH\� WUXVW� LQ� WKH� V\VWHP
V� SHUIRUPDQFH� DQG�

SURWHFWLRQ�RI�SDWLHQW�GDWD��+HDOWKFDUH�SURYLGHUV�QHHG� WR�PDLQWDLQ�KDQGV�RQ� LQYROYHPHQW� LQ�PHQWDO�

KHDOWK�VHUYLFHV�WR�JXDUDQWHH�$,�ZRUNV�SURSHUO\�DQG�NHHSV�KXPDQ�PHGLFDO�VNLOOV�YLWDO�IRU�SDWLHQW�FDUH� 

:H�ZLOO�H[SORUH�$,�DSSOLFDWLRQV�LQ�PHQWDO�KHDOWK�UHVHDUFK�E\�H[DPLQLQJ�KRZ�WKHVH�V\VWHPV�WUDQVIRUP�

FXUUHQW�WUHDWPHQW�DSSURDFKHV�ZKLOH�EXLOGLQJ�FXVWRPL]HG�WUHDWPHQW�SODQV�IRU�SDWLHQWV�>�@� 
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/,7(5$785(�5(9,(: 

2XU�UHVHDUFK�VHFWLRQ�ORRNV�DW�SDVW�ILQGLQJV�DERXW�$,�V\VWHPV�XVHG�WR�GHWHFW�PHQWDO�KHDOWK�GLVRUGHUV��

7KLV� UHYLHZ� LV� RUJDQL]HG� LQWR� IRXU� SULPDU\� GRPDLQV�� 2XU� UHYLHZ� H[SORUHV� IRXU� GLVWLQFW� ZD\V�$,�

EHQHILWV�PHQWDO�KHDOWK�GLDJQRVWLFV��$,�V\VWHPV�GHWHFW�GHSUHVVLRQ�XVLQJ�PDFKLQH�OHDUQLQJ��$,�UHDGV�

((*� GDWD� WR� VSRW� PHQWDO� KHDOWK� FRQGLWLRQV��$,� XVHV� IDFLDO� UHFRJQLWLRQ� WR� DLG� GLDJQRVLV�� DQG�$,�

DOJRULWKPV�RSWLPL]H�PHQWDO�KHDOWK�DVVHVVPHQWV�>�@� 

$,�(QKDQFHG� 'HSUHVVLRQ� 'HWHFWLRQ� DQG� 7KHUDS\�� $LU� WHFKQRORJ\� GHPRQVWUDWHV� DGYDQFHG�

FDSDELOLWLHV� IRU�GHWHFWLQJ�DQG� WUHDWLQJ�GHSUHVVLRQ� LQ�PHQWDO�KHDOWK� FDUH��$,�PRGHOV�XVLQJ�PDFKLQH�

OHDUQLQJ�SURYHG�XVHIXO� LQ�VWXG\LQJ� ODUJH�GDWDVHWV� WR� UHYHDO�GHSUHVVLRQ� LQGLFDWRUV�EHIRUH�V\PSWRPV�

DSSHDU��7KH�936<&�V\VWHP�GHWHFWV�DQG�WUHDWV�GHSUHVVLRQ�E\�PHDVXULQJ�XVHU�EHKDYLRU�SDWWHUQV�ZKLFK�

JHQHUDWHV�FXVWRP�WUHDWPHQW�VWUDWHJLHV�EDVHG�RQ�GDLO\�DFWLYLW\�GDWD��,Q�WKHVH�V\VWHPV�PDFKLQH�OHDUQLQJ�

PHDVXUHV�WKH�ZD\�XVHUV�FRPPXQLFDWH�DQG�EHKDYH�WR�LGHQWLI\�VLJQV�RI�GHSUHVVLRQ�>�@��6WXGLHV�SURYH�

WKDW�$,� V\VWHPV� KDYH� WKH� SRZHU� WR� PRQLWRU� DQG� GHOLYHU� WKHUDS\� FRQVLVWHQWO\��$,� V\VWHPV� ZRUN�

DORQJVLGH�KXPDQ�WKHUDSLVWV�WR�SURYLGH�HVVHQWLDO�UHDO�WLPH�LQIRUPDWLRQ�WKDW�KHOSV�FOLQLFLDQV�PDNH�EHWWHU�

GHFLVLRQV�GXULQJ�WUHDWPHQW�>��@� 

((*�%DVHG�'HSUHVVLRQ�DQG�$Q[LHW\�'HWHFWLRQ��((*�FDQ�PHDVXUH�EUDLQ�DFWLYLW\�WKURXJK�HOHFWURGHV�

SODFHG� RQ� WKH� VFDOS�ZKLOH�$,� HQKDQFHPHQWV�PDNH� WKLV� SURFHVV� EHWWHU� WKDQ� HYHU� IRU�PHQWDO� KHDOWK�

GLDJQRVLV��0/�PRGHOV�HYDOXDWH�EUDLQZDYH�GDWD�WR�VSRW�GHSUHVVLRQ�DQG�DQ[LHW\�IHDWXUHV�EH\RQG�WKH�

UHDFK�RI�VWDQGDUG�PHGLFDO�WRROV�>��@��$,�FRQWUROOHG�((*�GHYLFHV�UHFRUG�EUDLQ�DFWLYLW\�ZLWKRXW�VXUJHU\�

DQG� OHW�KHDOWKFDUH� WHDPV�YLHZ�EUDLQ�DFWLYLW\�SDWWHUQV�DV� WKH\�KDSSHQ��7KHVH�GHHS�QHXUDO�QHWZRUNV�

H[DPLQH�VLJQLILFDQW�((*�GDWD�VHWV�IRU�WLQ\�EUDLQ�GLIIHUHQFHV�WKDW�VXJJHVW�PRRG�GLVRUGHUV��5HVHDUFK�

WULDOV�VKRZ�WKHVH�V\VWHPV�HIIHFWLYHO\�VSRW�PHQWDO�KHDOWK�LVVXHV�DW�WKHLU�HDUOLHVW�VWDJHV�DQG�PHDVXUH�

KRZ�ZHOO�WUHDWPHQWV�ZRUN�>��@� 

)DFLDO�5HFRJQLWLRQ�LQ�0HQWDO�+HDOWK�'LDJQRVWLFV��)DFLDO�UHFRJQLWLRQ�WRROV�VWDQG�RXW�DV�SRZHUIXO�

WRROV� IRU�GHWHFWLQJ�KRZ�GHSUHVVLRQ�DQG�DQ[LHW\�DIIHFW�SHRSOH
V� IDFHV��8VLQJ�$,� IDFLDO�DQDO\VLV�FDQ�

LGHQWLI\�HPRWLRQDO�VWUHVV�LQ�SHRSOH�E\�GHWHFWLQJ�H[SUHVVLRQV�ZKHUH�VDGQHVV��DQJHU�RU�IUXVWUDWLRQ�VKRZ�

XS��$,�GHYHORSHUV�DGGHG�IDFLDO�UHFRJQLWLRQ�WR�WKHLU�PHQWDO�KHDOWK�GLDJQRVWLF�WRROV�WR�HYDOXDWH�SDWLHQW�

HPRWLRQDO�VWDWHV� >��@��'HHS� OHDUQLQJ� WHFKQRORJ\�KDV�HQKDQFHG�IDFLDO� UHFRJQLWLRQ�HQJLQHV� WR�EHWWHU�

GHWHFW�KXPDQ�HPRWLRQV��'HHS�OHDUQLQJ�V\VWHPV�KHOS�LQ�PHQWDO�KHDOWK�FDUH�LQWHUDFWLRQV�ZKHQ�SDWLHQWV�

ILQG� LW� KDUG� WR� WDON� DERXW� WKHLU� SUREOHPV�� 6WDQGDUG� FRPSXWHU� YLVLRQ� SURFHVVHV� GHOLYHU� HIIHFWLYH�

RXWFRPHV�ZKLOH�VWD\LQJ�DIIRUGDEOH�DQG�VXLWDEOH�IRU�ORFDWLRQV�ZKHUH�UHVRXUFHV�DUH�OLPLWHG��7KLV�PDNHV�

WKHP�D�SUDFWLFDO�FKRLFH�IRU�PDQ\�XVHUV�>��@� 
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2SWLPL]DWLRQ�$OJRULWKPV� LQ�0HQWDO� +HDOWK�'LDJQRVWLFV��2SWLPL]DWLRQ� DOJRULWKPV� KHOS� PHQWDO�

KHDOWK� GLDJQRVWLF� V\VWHPV� ZRUN� EHWWHU� DQG� IDVWHU�� 7KH� FDW� VZDUP� RSWLPL]DWLRQ� �&62�� DOJRULWKP�

VXFFHVVIXOO\� VROYHV� GLIILFXOW� RSWLPL]DWLRQ� SUREOHPV� LQFOXGLQJ� WKH� JUDSK� FRORULQJ� SUREOHP��0HQWDO�

KHDOWK�GHWHFWLRQ�V\VWHPV�EHQHILW�IURP�WKHVH�DOJRULWKPV�WKDW�KHOS�WKHP�SURFHVV�GDWD�IDVWHU�ZLWK�EHWWHU�

UHVXOWV�DQG�OHVV�WLPH�XVDJH�>��@��'HVSLWH�LWV�QDPH�WKH�FDW�VZDUP�DOJRULWKP�XVHV�KXQWLQJ�EHKDYLRU�WR�

RSWLPL]H� FRPSOH[� GDWDVHWV� ZKLOH� SURYLGLQJ� DQ� HODVWLF� RSWLPL]DWLRQ� PHWKRG�� 5HVHDUFK� VKRZV� WKH�

RSWLPL]DWLRQ� DSSURDFK� ZRUNV� ZHOO� LQ� DOO�$,� DUHDV� DQG� ZLOO� KHOS� PHQWDO� KHDOWK� V\VWHPV� SURFHVV�

LQIRUPDWLRQ�TXLFNHU�>��@� 

0(7+2'2/2*< 

7KH�ERRN�EULQJV�WRJHWKHU�NQRZOHGJH�IURP�$,�V\VWHPV�DQG�IDFLDO�UHFRJQLWLRQ�WHFKQRORJ\�SOXV�((*�

PHDVXUHPHQWV� DQG� RSWLPL]DWLRQ� SURFHVVHV�� 7KH� UHVHDUFK� GHPRQVWUDWHV� GLIIHUHQW� ZD\V� DUWLILFLDO�

LQWHOOLJHQFH�V\VWHPV�FDQ�FRPELQH�WR�VXSSRUW�PHQWDO�KHDOWK�GHWHFWLRQ�DQG�PHGLFDO�DVVLVWDQFH� 

((*�%DVHG�'HSUHVVLRQ�DQG�$Q[LHW\�'HWHFWLRQ��:H�H[SORUH�GHHS�OHDUQLQJ�V\VWHP�FDSDELOLWLHV�WR�

UHFRJQL]H� GHSUHVVLRQ� DQG� DQ[LHW\� E\� LQWHUSUHWLQJ� ((*� VLJQDOV�� %\� SURFHVVLQJ� ODUJH� DPRXQWV� RI�

EUDLQZDYH� LQIRUPDWLRQ�GHHS� OHDUQLQJ�DOJRULWKPV�FDQ�VSRW� VPDOO� FKDQJHV� WKDW� UHYHDO�PHQWDO�KHDOWK�

LVVXHV��:H� WHVW� VHYHUDO� QHXUDO� QHWZRUN�PRGHOV� LQFOXGLQJ�&11V� WR� ILQG�ZKLFK�RQH�ZRUNV� EHVW� E\�

PHDVXULQJ�ERWK�DFFXUDF\�DQG�SURFHVVLQJ�VSHHG�>��@� 

)DFLDO� 5HFRJQLWLRQ� IRU� (PRWLRQDO�$QDO\VLV��:H� FUHDWH� D� QHZ� PRGHO� WKDW� XVHV� GHHS� OHDUQLQJ�

WHFKQLTXHV� WRJHWKHU� ZLWK� HVWDEOLVKHG� FRPSXWHU� YLVLRQ� PHWKRGV�� 7KH� GHHS� OHDUQLQJ� WUDLQLQJ� XVHV�

HPRWLRQ�GDWDVHWV�ZKHUH� H[SUHVVLRQV� DUH�PDUNHG� DV� VDGQHVV�KDSSLQHVV� DQG� IUXVWUDWLRQ��:H� UXQ� WKH�

FRPSXWHU�YLVLRQ�DOJRULWKPV�DORQJVLGH�HDFK�RWKHU�WR�DVVHVV�KRZ�ZHOO�WKH\�ZRUN�DQG�FKHFN�DIIRUGDELOLW\�

DQG�SUDFWLFDO�XVH�SRVVLELOLWLHV�>��@� 

2SWLPL]DWLRQ�$OJRULWKPV��:H�XVH�WKH�FDW�VZDUP�DOJRULWKP�WR�HQKDQFH�NH\�HOHPHQWV�LQ�RXU�PHQWDO�

KHDOWK�GHWHFWLRQ�V\VWHP��:H�HQKDQFH�WKH�GHHS�OHDUQLQJ�PRGHO�SHUIRUPDQFH�E\�OHWWLQJ�WKH�DOJRULWKP�

DGMXVW�OHDUQLQJ�UDWH�VHWWLQJV�DQG�QHWZRUN�FRQILJXUDWLRQV��:H�XVH�WKLV�DOJRULWKP�WR�LPSURYH�KRZ�ZH�

DQDO\]H�((*�GDWD�DQG�UXQ�IDFLDO�UHFRJQLWLRQ�V\VWHPV�>��@� 

5(68/76�$1'�',6&866,21 

$,�'ULYHQ� 'HSUHVVLRQ� 'HWHFWLRQ� 6\VWHPV�� YHULILFDWLRQV� XVLQJ� WKH� 936<&� V\VWHP� VKRZHG�

FRQVLVWHQW�UHVXOWV�IRU�GHSUHVVLRQ�GHWHFWLRQ�ZLWK�SUHFLVLRQ��7KH�V\VWHP�LGHQWLILHV�GHSUHVVLYH�EHKDYLRU�

VWUDLJKWDZD\�E\� WUDFNLQJ�XVHU� LQWHUDFWLRQV�DQG�RIIHUV�G\QDPLF� IHHGEDFN�SOXV�VXJJHVWHG� WUHDWPHQWV�

LPPHGLDWHO\�� 1H[W�� ZH�ZLOO� DVVHVV� KRZ� WKH�936<&� V\VWHP� GHPRQVWUDWHV� LWV� DGYDQWDJHV� WKURXJK�

WHVWLQJ�LQ�PHGLFDO�HQYLURQPHQWV�DQG�LQYHVWLJDWLQJ�LWV�IHDVLELOLW\�IRU�IXOO�VFDOH�RSHUDWLRQ�>��@� 

 



 

*OREDO�,QVLJKWV�LQ�$UWLILFLDO�,QWHOOLJHQFH�

DQG�&RPSXWLQJ 
,661���;;;;�;;;; 

9ROXPH����1XPEHU����-DQXDU\������� 
 

 

�� 
  

((*�%DVHG�'HWHFWLRQ��$,�PRGHOV�XVLQJ�((*�GDWD�DFKLHYH�EHWWHU�GHSUHVVLRQ�DQG�DQ[LHW\�GHWHFWLRQ�

WKDQ�W\SLFDO�((*�DQDO\VLV�PHWKRGV�VLQFH�WKHLU�UHVXOWV�DUH�PRUH�DFFXUDWH��'HHS�OHDUQLQJ�V\VWHPV�ZRUN�

EHWWHU� WKDQ� WUDGLWLRQDO�PHWKRGV� E\� ILQGLQJ�PHQWDO� KHDOWK� SDWWHUQV� GLIILFXOW� WR� QRWLFH�PDQXDOO\� IRU�

UHOLDEOH�GLDJQRVLV�>��@� 

)DFLDO�5HFRJQLWLRQ�3HUIRUPDQFH��)DFLDO�UHFRJQLWLRQ�V\VWHPV�SRZHUHG�E\�GHHS�OHDUQLQJ�WHFKQRORJ\�

GHWHFW� HPRWLRQDO� GLVWUHVV� ZHOO� EH\RQG� KXPDQ� H[SHFWDWLRQV� LQ� WKHLU� DFFXUDF\� OHYHOV�� 7UDGLWLRQDO�

FRPSXWHU� YLVLRQ�PHWKRGV� GHOLYHU� D� FKHDSHU� DOWHUQDWLYH� IRU� ORFDWLRQV� ZLWK� OLPLWHG� UHVRXUFHV� HYHQ�

WKRXJK�WKH\�GRQ
W�DFKLHYH�WKH�VDPH�OHYHO�RI�DFFXUDF\�DV�DGYDQFHG�V\VWHPV��2XU�DQDO\VLV�ZLOO�H[DPLQH�

WKH�UHODWLRQVKLS�EHWZHHQ�V\VWHP�SHUIRUPDQFH�TXDOLW\�DQG�LWV�PRQHWDU\�DQG�SURFHVVLQJ�GHPDQGV�>��@� 

&DW�6ZDUP�$OJRULWKP�2SWLPL]DWLRQ��8VLQJ� WKH�FDW� VZDUP�DOJRULWKP�ERRVWV�KRZ�PHQWDO� KHDOWK�

GLDJQRVWLF�V\VWHPV�RSHUDWH��7KH�DOJRULWKP�LPSURYHV�V\VWHP�SHUIRUPDQFH�EHFDXVH� LW�SURFHVVHV�ELJ�

GDWD�IDVWHU�IURP�((*�DQG�IDFLDO�UHFRJQLWLRQ�V\VWHPV��2XU�WHVWV�FRQILUP�WKDW�WKLV�DOJRULWKP�HQDEOHV�

$,�EDVHG�PHQWDO�KHDOWK�V\VWHPV�WR�KDQGOH�PRUH�XVHUV�HIIHFWLYHO\�>��@� 

&KDOOHQJHV�DQG�&RQVLGHUDWLRQV��7KH�EHQHILWV�RI�$,�WRROV�LQ�PHQWDO�KHDOWK�FDUH�DUH�FOHDU�\HW�ZH�PXVW�

GHDO�ZLWK�NH\�SUREOHPV�EHIRUH�WKHLU�DGRSWLRQ�EHFRPHV�HIIHFWLYH��6WDQGDORQH�GLDJQRVWLF�V\VWHPV�ODFN�

UHOHYDQW�HPRWLRQDO�DQG�FRQWH[WXDO�FXHV�ZKLFK�$,�KHOSV�EHWWHU�DQDO\]H�QHDU�UHDO�WLPH�VLWXDWLRQV��:H�

QHHG�VWURQJ�SURWHFWLRQ�DURXQG�DOO�PHQWDO�KHDOWK�GDWD�EHFDXVH�LW�FRQWDLQV�GHHSO\�SHUVRQDO�LQIRUPDWLRQ��

$UWLILFLDO� LQWHOOLJHQFH� QHHGV� WR� ZRUN� DORQJVLGH� KXPDQ� MXGJPHQW� DQG� FOLQLFDO� H[SHUWLVH� VLQFH� LWV�

SRWHQWLDO� WR� UHSODFH� WKHUDSLVWV� DQG� FDXVH� GLDJQRVLV� ELDVHV� EULQJV� FKDOOHQJHV� WKDW� UHTXLUH� IXUWKHU�

UHVHDUFK�>��@��7KH�PDLQ�GLIILFXOW�SDUW�LV�PDNLQJ�WKHVH�$,�VROXWLRQV�ERWK�HDV\�WR�XVH�DQG�DIIRUGDEOH��

'HYHORSLQJ�WKHVH�GLDJQRVWLF�WRROV�IRU�KHDOWKFDUH�SURYHV�H[SHQVLYH�LQLWLDOO\�HVSHFLDOO\�IRU�UHVRXUFH�

OLPLWHG�DUHDV�ZKLFK�PDNHV�LW�GLIILFXOW�IRU�SURYLGHUV�WR�DFFHVV�WKHVH�V\VWHPV��:H�QHHG�WR�FRPELQH�GHHS�

OHDUQLQJ
V�KLJK�DFFXUDF\�ZLWK�WUDGLWLRQDO�FRPSXWHU�YLVLRQ�PHWKRGV�WR�HQVXUH�WKHVH�WHFKQRORJLHV�UHDFK�

PRUH�SHRSOH�RQ�D�EXGJHW�>��@� 

,PSOLFDWLRQV�IRU�+HDOWKFDUH�3URIHVVLRQDOV��+HDOWKFDUH�SURIHVVLRQDOV�PXVW� OHDG� WKH�ZD\� WR�PDNH�

VXUH�$,� WRROV� VHUYH� PHQWDO� KHDOWK� SDWLHQWV� ZHOO� LQ� WKHLU� FDUH��$,� VHUYHV� DV� DQ� DOO\� WR� KHDOWKFDUH�

SURIHVVLRQDOV�E\�DLGLQJ�PHQWDO�KHDOWK�GLDJQRVHV��EXW�FOLQLFLDQV�PXVW�XVH�WKHLU�H[SHUWLVH�WR�DQDO\]H�

UHVXOWV� DQG� GHVLJQ� WUHDWPHQW� SODQV� >��@��7KHVH� DUWLILFLDO� V\VWHPV� ERRVW� SURIHVVLRQDO�PHQWDO� KHDOWK�

VXSSRUW�FRPSDUHG�WR�GRLQJ�WKH�MRE�LQGHSHQGHQWO\��0HGLFDO�SURIHVVLRQDOV�PXVW�OHDUQ�KRZ�WR�XVH�$,�

GLDJQRVWLF�WRROV�DQG�GHYHORS�NQRZOHGJH�RI�$,�UHVWULFWLRQV�DQG�HWKLFDO�ERXQGDULHV�LQ�WKHLU�SUDFWLFH��

+HDOWKFDUH� SURIHVVLRQDOV� QHHG� WR� RYHUVHH� WKH� LQWURGXFWLRQ� RI�$,� V\VWHPV�ZKHQ� WKH\� HQWHU� FOLQLFDO�

RSHUDWLRQV� >��@��$,� V\VWHPV� QHHG� FDUHIXO� GHYHORSPHQW� DQG� FRRUGLQDWLRQ� EHWZHHQ� GHYHORSHUV� DQG�

KHDOWKFDUH�VWDII�WR�ILW�QDWXUDOO\�LQ�FXUUHQW�KHDOWKFDUH�HQYLURQPHQWV�VR�SDWLHQWV�FDQ�WUXVW�WKHLU�FDUH��$,�
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V\VWHPV� EHFRPH�PRUH� HIIHFWLYH� ZKHQ� WKH\�PRYH� DZD\� IURP� WHFKQLFDO� JRDOV� WR� IRFXV� RQ� SDWLHQW�

SULRULW\�QHHGV�DQG�KHDOWK�UHVXOWV�>��@� 

)8785(�',5(&7,216 

7KH�SDWK�DKHDG�ORRNV�HQFRXUDJLQJ�IRU�$,�WHFKQRORJ\�EHFDXVH�VFLHQWLVWV�ZLOO�H[SORUH�QXPHURXV�XVHIXO�

PHQWDO� KHDOWK� DSSOLFDWLRQV�� )XWXUH�$,� GHYHORSPHQW�ZLOO�PDNH�ZHDUDEOH�PRQLWRULQJ� GHYLFHV� XVLQJ�

VPDUW�ZDWFKHV�DQG�KHDGEDQGV�WKDW�PHDVXUH�EUDLQ�IXQFWLRQV�D�UHJXODU�SUDFWLFH��6PDUW�ZHDUDEOH�PHGLFDO�

GHYLFHV� WUDFN�PHQWDO� KHDOWK� FRQGLWLRQV� ZKLOH� SURYLGLQJ� LQVWDQW� IHHGEDFN� WR� FDUHJLYHUV� DERXW� DQ\�

UHGXFLQJ�PHQWDO�KHDOWK� VWDWHV� >��@��7KHVH�PRQLWRULQJ� WHFKQRORJLHV�ZLOO� FRQQHFW�PHQWDO�KHDOWKFDUH�

JDSV�DQG�HQDEOH�PRUH�FRQWLQXRXV�SDWLHQW�VXSSRUW� 

$UWLILFLDO� LQWHOOLJHQFH�ZLOO�XVH�PDVVLYH�GDWD� IURP�GLJLWDO�SODWIRUPV�DQG�PRELOH�KHDOWK�DSSOLFDWLRQV�

DORQJ�ZLWK�VRFLDO�PHGLD�FRQWHQW�WR�LPSURYH�LWV�FDSDELOLWLHV��%LJ�GDWD�DQDO\VLV�ZLOO�VXSSRUW�SUHGLFWLRQ�

WRROV�WKDW�KHOS�GRFWRUV�FUHDWH�SHUVRQDOL]HG�FDUH�VWUDWHJLHV�DQG�IRFXV�PRUH�RQ�SUHYHQWLQJ�PHQWDO�KHDOWK�

LVVXHV��7KH�FRPELQDWLRQ�RI�EHKDYLRUDO�LQIR��JHQHWLFV��DQG�HQYLURQPHQW�PDNHV�$,�V\VWHPV�EXLOG�H[DFW�

PHQWDO�KHDOWK�WUHDWPHQWV�IRU�LQGLYLGXDOV�>��@� 

2SWLPL]DWLRQ�DOJRULWKPV�DUH�JHWWLQJ�EHWWHU�HDFK�GD\�DQG�WKLV�ZLOO�HQKDQFH�KRZ�TXLFNO\�PHQWDO�KHDOWK�

GHWHFWLRQ�V\VWHPV�ILQG�LVVXHV�DQG�SHUIRUP�WKHLU�WDVNV�ZLWK�JUHDWHU�SUHFLVLRQ��7KH�GHYHORSPHQW�RI�$,�

PRGHOV�QHHGV�DGYDQFHG�DOJRULWKPV�WR�DFFHOHUDWH�SHUIRUPDQFH�LPSURYHPHQWV�DQG�ERRVW�ERWK�UHVXOW�

TXDOLW\�DQG�V\VWHP�HIILFLHQF\�>��@��:H�FDQ�GHVLJQ�EHWWHU�PHQWDO�KHDOWK�FDUH�WKURXJK�EHWWHU�LQWHJUDWLRQ�

RI�EUDLQ�ZDYH�PRQLWRULQJ�ZLWK�IDFH�VFDQQLQJ�DQG�RWKHU�WHVW�HTXLSPHQW� 

:H�QHHG�WR�XSGDWH�RXU�UXOHV�DQG�HWKLFV�IRU�$,�XVH�LQ�KHDOWKFDUH�WR�VXSSRUW�WKLV�JURZLQJ�WHFKQRORJ\��

&OHDU�UXOHV�DQG�ODZV�QHHG�WR�SURWHFW�SDWLHQW�LQIRUPDWLRQ�DQG�VHFXUH�GDWD�ZKLOH�FRQWUROOLQJ�KRZ�$,�

PDNHV�WUHDWPHQW�GHFLVLRQV�>��@��$,
V�SRWHQWLDO�IRU�SDWLHQW�KDUP�GHPDQGV�KHDOWK�SURYLGHUV�MRLQ�IRUFHV�

ZLWK�WHFKQRORJ\�FUHDWRUV�DQG�SROLF\�GHFLVLRQ�PDNHUV�WR�HVWDEOLVK�VDIHW\�SURWRFROV� 

&21&/86,21 

$UWLILFLDO� LQWHOOLJHQFH� DGYDQFHV� VWDQG� UHDG\� WR� UHYROXWLRQL]H� KRZ� PHQWDO� KHDOWK� SURIHVVLRQDOV�

GLDJQRVH� DQG� WUHDW� WKHLU�SDWLHQWV��2XU�$,�VROXWLRQV�XQLWH�((*�PRQLWRULQJ�ZLWK� IDFLDO�DQDO\VLV�DQG�

RSWLPL]DWLRQ� WR� KHOS� PHQWDO� KHDOWK� SDWLHQWV� UHFHLYH� IDVWHU� EHWWHU� WDUJHWHG� FDUH�� 7R� PDNH� WKHVH�

WHFKQRORJLHV�VXFFHVVIXO�DQG�ZLGHO\�XVHG�ZH�QHHG�WR�IL[�WKH�HWKLFDO�SUREOHPV�DQG�HQVXUH�RXU�SHUVRQDO�

GDWD�LV�VDIH�ZKLOH�NHHSLQJ�WKH�FRVWV�UHDVRQDEOH� 

$,� V\VWHPV�ZLOO� EULQJ�PHQWDO�KHDOWKFDUH� LQWR� WKH� IXWXUH�E\�SURFHVVLQJ�ELJ�GDWD� VWUHDPV� IRU�EHWWHU�

GLDJQRVLV�ZKLOH�GHOLYHULQJ�LQVWDQW�WDLORUHG�VROXWLRQV��$,�ZLOO�NHHS�DGYDQFLQJ�PHQWDO�KHDOWKFDUH�QH[W�

\HDU�WKURXJK�QHZ�GHYHORSPHQWV�WKDW�FUHDWH�EHWWHU�FDUH�DQG�SRVLWLYH�UHVXOWV��$,�LQWHJUDWLRQ�LQWR�PHGLFDO�

VXSSRUW�ZLOO�KHOS�KHDOWKFDUH�SURYLGHUV�GHOLYHU�EHWWHU�PHQWDO�KHDOWK�FDUH� WR� VHUYH� WRGD\
V� LQFUHDVHG�
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