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6WURQJ� DGDSWDELOLW\� LV� D� PDMRU� UHTXLUHPHQW� DQG� FKDOOHQJH� LQ� WKH�
SK\VLRWKHUDSHXWLF� XVH� RI� PRWLRQ�EDVHG� JDPHV� IRU� KHDOWK�� )RU�
DGDSWDWLRQ�WRRO�GHYHORSPHQW��WDEOHWV�DUH�D�SURPLVLQJ�SODWIRUP�GXH�
WR� WKHLU� VLPLODULW\� LQ� DIIRUGDQFH� FRPSDUHG� WR� WUDGLWLRQDO�
FOLSERDUGV�� ,Q� D� FRPSDUDWLYH� VWXG\��ZH� H[DPLQHG� WKUHH� GLIIHUHQW�
LQSXW� PRGDOLWLHV� RQ� WKH� WDEOHW� WKDW� DOORZ� IRU� FRQILJXULQJ� MRLQW�
DQJOHV�� GLUHFW�WRXFK�� FODVVLF� LQWHUIDFH� FRPSRQHQWV� �H�J�� EXWWRQV�
DQG� VOLGHUV��� DQG� D� FRPELQDWLRQ� RI� ERWK�� :KLOH� GLUHFW� WRXFK�
HPHUJHG�DV�WKH�OHDVW�SUHIHUDEOH�PRGDOLW\�� WKH�UHVXOWV�KLJKOLJKW�WKH�
EHQHILWV� RI� WKH� FRPELQDWLRQ� RI� GLUHFW�WRXFK� DQG� FODVVLF� LQWHUIDFH�
FRPSRQHQWV�DV�WKH�PRVW�DFFHVVLEOH�PRGDOLW\�IRU�FRQILJXULQJ�MRLQW�
DQJOH� UDQJHV�� )XUWKHUPRUH�� WKH� LPSRUWDQFH� RI� FRQILJXULQJ� MRLQW�
DQJOHV� DORQJ� WKUHH� GLVWLQFW� D[HV� DQG� WKH� LQWHUHVWLQJ� XVH�FDVH� RI�
FRQILJXUDWLRQ�WRROV�DV�FRPPXQLFDWLRQ�VXSSRUW�HPHUJHG��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV�
.����� >3HUVRQDO� &RPSXWLQJ@�� *HQHUDO� ±� JDPHV�� +�����
>,QIRUPDWLRQ�,QWHUIDFHV@��8VHU�,QWHUIDFHV�±�LQWHUDFWLRQ�VW\OHV���

*HQHUDO�7HUPV�
'HVLJQ��([SHULPHQWDWLRQ��+XPDQ�)DFWRUV��

.H\ZRUGV�
3K\VLRWKHUDS\��UHKDELOLWDWLRQ��PRELOH��GLUHFW�WRXFK��FRQILJXUDWLRQ��
PRWLRQ�EDVHG��JDPHV�IRU�KHDOWK��FRPPXQLFDWLRQ��ROGHU�DGXOWV��

��� ,1752'8&7,21�
'HPRJUDSKLF� FKDQJH� DQG� WUHQGV� WRZDUGV� VHGHQWDU\� EHKDYLRU�
LQFUHDVH� WKH� QXPEHU� RI� SHRSOH� ZKR� UHTXLUH� SK\VLRWKHUDS\��
UHKDELOLWDWLRQ�� DQG� SUHYHQWLRQ� �353��� 2OGHU� DGXOWV� PDNH� XS� WKH�
ODUJHVW� VXE�JURXS� RI� SHRSOH� WKDW� UHFHLYH� 353�� KRZHYHU� WKHUH� LV�
DOVR� D� ODUJH� QXPEHU� RI� PRUH� VSHFLILF� VXE�JURXSV� WKDW� DUH� RI�
LQWHUHVW� WR� WKH� DFFHVVLELOLW\� FRPPXQLW\�� ,Q� 353�� WKH� SK\VLFDO�
FDSDELOLWLHV� RI� WKH� SDWLHQWV� DUH� WKH� YHU\� FRUH� RI� WKH� SURIHVVLRQ��
&RPPXQLFDWLRQ�DPRQJVW�WKHUDSLVWV�DQG�WKH�FRQVLGHUDWLRQV�RI�HDFK�
LQGLYLGXDO�WKHUDSLVW�DUH�IRUPDOO\�VWUXFWXUHG�E\�WKH�YRFDEXODU\�DQG�
WKHUDSHXWLF� DSSURDFKHV� WKDW� WKH\� JDLQHG� GXULQJ� WKHLU� HGXFDWLRQ��
$PRQJVW�RWKHU�DVSHFWV��WKLV�LQYROYHV�UDQJH�RI�PRWLRQ�DVVHVVPHQWV�
EDVHG�RQ�MRLQW�DQJOHV��YHUEDO�FRPPXQLFDWLRQ��DQG�FRPPXQLFDWLRQ�
YLD� DVVHVVPHQW� VKHHWV� DQG� QRWHV� WKDW� DUH� RIWHQ� FDUULHG� RQ�
FOLSERDUGV��'XH� WR�GLIIHUHQFHV� LQ�VFKRROLQJ�� WKHUH� FDQ�EH�QRWDEOH�
GLIIHUHQFHV�LQ�DSSURDFKHV�HPSOR\HG�E\�WKHUDSLVWV�HYHQ�LQ�RQH�DQG�
WKH� VDPH� SUDFWLFH�� 2EMHFWLYH� PHDQV� WR� FRPPXQLFDWH� SDWLHQW�
FDSDELOLWLHV�FRXOG�WKXV�EH�RI�JUHDW�KHOS��/LNHZLVH��ZLWK�WKH�UHFHQW�
DGYHQW� RI� PRWLRQ�EDVHG� JDPHV� IRU� KHDOWK� �0*+�� WDUJHWLQJ� WKH�

VXSSRUW� RI� 353�� PDWFKLQJ� WKH� LQGLYLGXDO� SOD\HU� �SDWLHQW��
FDSDELOLWLHV�DQG�QHHGV�KDV�HPHUJHG�DV� WKH�JUDQG�FKDOOHQJH�>����@��
$XWRPDWHG� DGDSWLYLW\� FDQ�KHOS� WDFNOH� WKLV�FKDOOHQJH�� EXW�PDQXDO�
DGDSWDWLRQ�LQSXW�E\�WKHUDSLVWV��H�J��WR�LQGLFDWH�LQRSHUDEOH�OLPEV��RU�
PHGLFDOO\�VRXQG�JRDOV��HWF���LV�DOVR�UHTXLUHG��7RROV�WKDW�HQDEOH�DQ�
HIILFLHQW� VWUXFWXUHG� FRQILJXUDWLRQ� RI� PRYHPHQW� FDSDELOLWLHV� KDYH�
WKH� SRWHQWLDO� WR� IRVWHU� REMHFWLYH� FRPPXQLFDWLRQ� DPRQJVW�
WKHUDSLVWV��EHWZHHQ�WKHUDSLVWV�DQG�SDWLHQWV��DQG�WKH\�FDQ�DOVR�VHUYH�
DV�FRQILJXUDWLRQ�LQWHUIDFHV�IRU�PRWLRQ�EDVHG�JDPHV�IRU�KHDOWK��

7DEOHWV� DUH� D� SURPLVLQJ� SODWIRUP� IRU� VXFK� WRROV�� VLQFH� WKH� IRUP�
IDFWRU� DQG� LQWHUDFWLRQ� VW\OH� WLHV� LQ� ZHOO� ZLWK� WKH� HVWDEOLVKHG�
ZRUNIORZV� WKDW� XVH� WKH� FOLSERDUG� DV� D� FRUH� WRRO� IRU� FDUU\LQJ�
LQIRUPDWLRQ��+RZHYHU�� WKDW� PHDQV� WKDW� NH\ERDUG� DQG�PRXVH� DUH�
QRW� UHDGLO\� DYDLODEOH� DV� LQSXW� GHYLFHV�� EHLQJ� UHSODFHG� E\� WRXFK�
�DQG�SHUKDSV�VW\OXV��EDVHG�LQSXW��:H�WKXV�EHJDQ�H[SORUDWLRQV�RQ�
WKH� UHVHDUFK�TXHVWLRQ�³+RZ�FDQ� DSSOLFDWLRQV� EHVW� DFFRPPRGDWH�

WKH�VLWXDWHG�XVH�RI�D�WDEOHW�LQ�D�SUDFWLFDO�VHWWLQJ��ZKLOVW�UHVSHFWLQJ�

WKH� XVHU� �WKHUDSLVWV¶�� H[SHFWDWLRQV� DQG� IDFLOLWDWLQJ� DQ� HIILFLHQW��

FRPSUHKHQVLYH�� DQG� XQDPELJXRXV� FRQILJXUDWLRQ� RI� PRYHPHQW�

FDSDELOLWLHV"´��:H�SUHVHQW�D�FRPSDULVRQ�RI�WKH�UHFHSWLRQ�RI�WKUHH�
DOWHUQDWLYH�LQSXW�PRGDOLWLHV��FI��)LJXUH�����2XU�ZRUN�FRQWULEXWHV�WR�
0*+� UHVHDUFK�� EXW� DOVR� FRQFHUQV� D� WRRO� WKDW� KDV� SRWHQWLDO� DV� D�
FRPPXQLFDWLRQ� SODWIRUP� IRU� WKHUDSLVWV� WR� NHHS� WUDFN� RI� WKH�
FDSDELOLWLHV�RI�SDWLHQWV�LQ�DQ�REMHFWLYH�DQG�FRQVLVWHQW�PDQQHU��

��� 67$7(�2)�7+(�$57�
0*+�DUH�QRZ�DQ�HVWDEOLVKHG�UHVHDUFK�ILHOG�ZLWK�D�ZLGH�YDULHW\�RI�
XVH�FDVHV� DQG� WDUJHW� JURXSV� >����@� DQG� ILUVW� V\VWHPV� DUH� HQWHULQJ�
SUDFWLFDO� XVH�� +RZHYHU�� WR� IDFLOLWDWH� SURSHU� DFFHVVLELOLW\�� VDIHW\��
DQG�HIILFLHQF\��0*+�PXVW�PHHW� WKH�FRPSOH[�DQG�HYHU�FKDQJLQJ�
FDSDELOLWLHV�DQG�QHHGV�RI�HDFK�XVHU�DV�ZHOO�DV�SRVVLEOH��DQG�PXFK�
PRUH� H[DFWO\� WKDQ� ZKDW� LV� UHTXLUHG� IURP� JHQHUDO� H[HUJDPHV� RU�
JDPHV� RU� HQWHUWDLQPHQW�� 7KH� DGDSWDELOLW\� DQG� DGDSWLYLW\� KDYH�
UHSHDWHGO\� EHHQ� LVRODWHG� DV� D� JUDQG� FKDOOHQJH� RI� 0*+� >��� �@��
:KLOH�DXWRPDWLRQ�DUJXDEO\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�PHHWLQJ�WKH�
FRPSOH[�GXDO�IORZ�>�@�PL[WXUH�RI�PDWFKLQJ�FKDOOHQJH�WR�DELOLWLHV��
PDQXDO� VHWWLQJV� ZLOO� SOD\� DQ� LPSRUWDQW� UROH� IRU� WKH� IRUHVHHDEOH�
IXWXUH� DV�ZHOO�� 6HWWLQJV� LQWHUIDFHV� WKDW� LQWHJUDWH� VHDPOHVVO\� ZLWK�
UHJXODU�WKHUDS\�SURFHGXUHV�DUH�WKXV�QHHGHG���0RYHPHQW�FDSDELOLW\�
FRQILJXUDWLRQV� DUH� DQ� LPSRUWDQW� UHFXUUHQW� HOHPHQW� RI� VXFK�
LQWHUIDFHV�� 7KHUDSLVW� FRPPXQLFDWLRQ� GHSHQGV� RQ� WKH� LQGLYLGXDO�
VFKRROLQJ�� 7KHUH� DUH� QRWDEOH� UHJLRQDO� DQG� VXEMHFWLYH� GLIIHUHQFHV�
VWHPPLQJ� IURP� DQ� HYHU� PRGHUQL]LQJ� HGXFDWLRQ�� OHDGLQJ� WR�
FRQVLGHUDEOH� SUDFWLFDO� FRQVHTXHQFHV� �H�J�� QRWDEO\� ORZ� LQWHU�
WKHUDSLVW� DJUHHPHQW� LQ� TXDOLW\� RI�PRWLRQ� MXGJHPHQWV� >�@��� 7RROV�
WKDW� IRVWHU� DQ� REMHFWLYH� DQG� IRUPDO� FRPPXQLFDWLRQ� FDQ� SOD\� DQ�
LPSRUWDQW� UROH� LQ� LPSURYLQJ�353�E\� VXSSRUWLQJ� EHWWHU� H[FKDQJH�
DPRQJVW�WKHUDSLVWV��IRU�H[DPSOH�ZKHQ�KDQGLQJ�RYHU�D�SDWLHQW���EXW�
DOVR�LQ� LPSURYLQJ�WKHUDSLVW�WR�SDWLHQW�FRPPXQLFDWLRQ��&OLSERDUGV�
VWUXFWXUH�WKH�FRQWHPSRUDU\�ZRUNGD\�OLIH�LQ�WKHUDS\�SUDFWLFHV�PXFK�
OLNH� IOLJKW� VWULSV� KDYH� IRU� D� ORQJ� WLPH� VWUXFWXUHG� WKH�ZRUN� RI� DLU�
WUDIILF� FRQWUROOHUV�� +RZHYHU�� WDEOHW�EDVHG� V\VWHPV� DUH� DOUHDG\�
EHJLQQLQJ�WR�HQWHU�DQG�PRGHUQL]H�WKDW�ZRUN�VHWWLQJ�>�@��)RFXVLQJ�
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QHZ� VHWWLQJV� LQWHUIDFH� GHYHORSPHQWV� RQ� WKDW� SODWIRUP� LV�
UHDVRQDEOH�� KRZHYHU� LW� PHDQV� WKDW� WKH� LQSXW� PRGDOLWLHV� FKDQJH�
FRPSDUHG� WR� WUDGLWLRQDO�0*+� VHWWLQJV� LQWHUIDFHV�� )RU� VRPH� XVH�
FDVHV� WUDGLWLRQDO� ZLQGRZV�� LFRQV�� PHQXV�� SRLQWHU� �:,03��
HOHPHQWV�FDQ� VWLOO�ZRUN�EHVW��ZKLOH�RWKHU�XVH�FDVHV� OLNHO\�EHQHILW�
IURP��GLUHFW��WRXFK�LQWHUDFWLRQ�PRGDOLWLHV��

��� 35(�678'<�	�'(9(/230(17�
$�SUH�VWXG\�LQIRUPHG�WKH�DSSOLFDWLRQ�GHYHORSPHQW��,W�FRQVLVWHG�RI�
LQWHUYLHZV� ZLWK� �� SK\VLRWKHUDSLVWV�� IHDWXULQJ� REVHUYDWLRQV� DQG� D�
WKLQN�DORXG� SURWRFRO� WKDW� ZHUH� FDSWXUHG� ZKLOH� WKH� WKHUDSLVWV�
HQDFWHG� SUDFWLFDO� FRQILJXUDWLRQV� IRU� WZR� SHUVRQD� RQ� DQ� DUWV�
PDQLNLQ� �MRLQWHG� GROO��� 7KH� SLFWXUH� ZDV� FRPSOHWHG� E\� FDPHUD�
UHFRUGLQJV�RI� WKH�KDQGV� DQG� D� FORVLQJ� LQWHUYLHZ��&RQFHUQLQJ� WKH�
FHQWUDO� TXHVWLRQ� ZKHWKHU� D[HV� ZRXOG� EH� PDQLSXODWHG�
VLPXOWDQHRXVO\� RU� VHSDUDWHO\� ZH� IRXQG� WKDW� DOO� SDUWLFLSDQWV�
SUHIHUUHG� LVRODWHG� D[HV� �ZKLFK� LV� DSSDUHQWO\� PRUH� VLPSOH�
FRQFHSWXDOO\� DQG� DOVR�PRUH� SUHFLVH�� DQG� QRWHG� WKDW� WKH\� ZRXOG�
DSSUHFLDWH� D� QXPHULFDO� GLVSOD\� RI� MRLQW� DQJOHV�� :KLOH� WKH\� VDLG�
WKDW�WKH\�ZRXOG�OLNH�WR�XVH�D�WDEOHW�DSS�IRU�0*+�VHWWLQJV�EDVHG�RQ�
D�YLUWXDO�PDQLNLQ��WKH\�DOVR�KLJKOLJKWHG�WKH�SRWHQWLDO�XVH�RI�VXFK�D�
WRRO� WR� FRPPXQLFDWH�ZLWK� SDWLHQWV� DQG�RWKHU� WKHUDSLVWV�� )LJXUH���
VKRZV�D�FRPELQHG�YLHZ�RI�WKH�WKUHH�LQWHUIDFH�SURWRW\SHV�WKDW�ZHUH�
FUHDWHG� ZLWK� D� WHFKQRORJ\� SLSHOLQH� FRQVLVWLQJ� RI� 0DNH+XPDQ��
%OHQGHU��DQG�8QLW\��IROORZLQJ�WKH�LQVLJKWV�IURP�WKH�SUH�VWXG\��

�

)LJXUH����&RPELQHG�YLHZ�RI�DOO�WKUHH�LQWHUIDFH�YHUVLRQV��

��� &203$5$7,9(�,17(5)$&(�678'<�
7R� GHWHUPLQH� WKH� SUHIHUUHG� LQWHUIDFH� YHUVLRQ�� ZH� SHUIRUPHG� D�
FRPSDUDWLYH�VWXG\�ZLWK�VL[�H[SHUWV��WKHUDSLVWV��EHWZHHQ����DQG����
\HDUV� RI� DJH� �0 ������ IROORZLQJ� WKH� VDPH� SURFHGXUH� DQG�
PHDVXUHV� DV� WKH� SUH�VWXG\�� EXW� HPSOR\LQJ� HDFK� RI� WKH� LQWHUIDFHV�
�LQVWHDG� RI� D� PDQLNLQ�� IRU� FRQILJXUDWLRQV� LQ� D� ZLWKLQ�VXEMHFWV�
GHVLJQ�� ,Q� DGGLWLRQ� WR� WKH� VHWWLQJV� IRU� D� SHUVRQD�� WKH�SDUWLFLSDQWV�
ZHUH�DVNHG�WR�PDWFK�WZR�SUH�UHQGHUHG�SRVHV�XVLQJ�HDFK�YHUVLRQ�RI�
WKH�LQWHUIDFH��:H�DOVR�LQFOXGHG�D�V\VWHP�XVDELOLW\�VFRUH��686��>�@�
DQG�IROORZ�XS�LQWHUYLHZV��

���� 5HVXOWV�	�$QDO\VLV�
686� UHVXOWV� VKRZHG� WKDW� WKH�:,03� �0 ������ 6' ����� DQG� WKH�
W:,03� �0 ������ 6' ������ YHUVLRQV� UHFHLYHG� VLPLODU� DQG� JRRG�
DYHUDJH� 686� VFRUHV�� ZKLOH� '7� �0 ���� 6' ������� ZDV� FOHDUO\�
LQIHULRU��$�VLQJOH�FRGHU�YLGHR�DQDO\VLV�IRU�XVDELOLW\�SUREOHPV�DQG�
SDUWLFLSDQW� UHPDUNV� LQGLFDWHG� WKDW� PRVW� QRWDEOH� HYHQWV� ����
LQVWDQFHV� KLQWLQJ� DW� FRQFHSWXDO� SUREOHPV� VXFK� DV� D� ODFN� RI� DQ�
LQWXLWLYH� XQGHUVWDQGLQJ� RI� WKH� GLUHFWLRQ� RI� WKH� PDQLSXODWLRQ��
RFFXUUHG� ZLWK� WKH� '7� LQWHUIDFH�� FRPSDUHG� WR� WKH� :,03� DQG�
W:,03� YHUVLRQV� ������� LQVWDQFHV��� 7KH� LQWHUYLHZV� FRQILUPHG�
WKHVH� ILQGLQJV� ZLWK� SDUWLFLSDQWV� UHPDUNLQJ� WKDW� WKH\� ³ILQG� WKH�
WRXFK�YHUVLRQ�WR�EH�ODERULRXV´��WKDW�³WKH�WKLQJV�VRPHWLPHV�VLPSO\�

GRQ¶W� PRYH� DV� H[SHFWHG´� DQG� WKDW� WKH� ILQJHUV� RU� KDQG� WHQG� WR�
REVWUXFW� WKH� YLHZ�� 3DUWLFLSDQWV� IRXQG� WKDW� WKH\� ³FRXOG�PDNH� WKH�

PRVW� SUHFLVH� VHWWLQJV� ZLWK� WKH� VOLGHUV´� DQG� SUHIHUUHG� WRXFK� IRU�
ERG\� SDUW� VHOHFWLRQ� RYHU� EXWWRQV�� 6RPH� VDLG� WKDW� WKH\� FRXOG�
LPDJLQH� WKDW� WKH� '7� LQWHUIDFH� FRXOG� EH� IDVWHU� LQ� SUDFWLFH� DQG�
KLJKOLJKWHG� WKH� LPSRUWDQFH�RI�PDNLQJ� VHWWLQJV� VZLIWO\��$V� LQ� WKH�
SUH�VWXG\�� WKH� H[SHUWV� KLJKOLJKWHG� WKH� SRWHQWLDO� DOWHUQDWLYH� XVH�
FDVHV� LQ� UHFRUG� NHHSLQJ�� WKHUDSLVW�WKHUDSLVW�� DQG� WKHUDSLVW�SDWLHQW�
FRPPXQLFDWLRQ� DQG� DOO� VDLG� WKDW� WKH\� FRXOG� ZHOO� LPDJLQH� XVLQJ�
VXFK� DQ� LQWHUIDFH� IRU�PRYHPHQW� FDSDELOLW\� FRQILJXUDWLRQV�� ³7KDW�
ZDV�IXQ��,�FRXOG�UHDOO\�LPDJLQH�ZRUNLQJ�ZLWK�VRPHWKLQJ�OLNH�WKLV�´�

��� ',6&866,21�	�&21&/86,21�
,Q� DQ� H[SORUDWLYH� FRPSDUDWLYH� VWXG\� RI� WKUHH� YHUVLRQV� RI� D�
WKHUDSLVW� LQWHUIDFH� IRU� PRYHPHQW� FDSDELOLW\� FRQILJXUDWLRQV� RQ�
WDEOHW� GHYLFHV�� ZH� REVHUYHG� D� SUHIHUHQFH� RI� D� PL[HG� PRGHO� RI�
GLUHFW�WRXFK� IRU� ERG\� SDUW� DFWLYDWLRQ�ZLWK� VOLGHU� FRPSRQHQWV� IRU�
MRLQW� DQJOH� DGMXVWPHQWV� WKDW� DYRLG� D� YLHZ� REVWUXFWLRQ� E\� WKH�
KDQGV�� ZKLOH� D� GLUHFW�WRXFK� YHUVLRQ� KDV� VKRZQ� WR� EH� FOHDUO\�
LQIHULRU��&DUHIXO� WHFKQLFDO� LPSURYHPHQWV�PLJKW�PLWLJDWH�VRPH�RI�
WKH�REVHUYHG�ZHDNQHVVHV��:H�KDYH�DOVR�XQFRYHUHG�YHU\�SURPLVLQJ�
VHFRQGDU\� XVH�FDVHV� RI� VXFK� LQWHUIDFHV� IRU� D� PRUH� JUDVSDEOH��
VWUXFWXUHG�� DQG� XQDPELJXRXV� FRPPXQLFDWLRQ� EHWZHHQ� WKHUDSLVWV�
DQG� EHWZHHQ� WKHUDSLVWV� DQG� SDWLHQWV� WKDW� DGG� WR� WKH� H[SHFWHG�
VHFRQGDU\�XVH�FDVH�RI�NHHSLQJ�REMHFWLYH�SDWLHQW�UHFRUGV���

��� $&.12:/('*0(176�
:H� WKDQN� DOO� PHPEHUV� RI� WKH� MRLQW� UHVHDUFK� SURMHFW� $GDSWLI\�
�KWWS���DGDSWLI\�GH����WKH�SDUWLFLSDWLQJ�H[SHUWV�RI�RXU�VWXG\��DQG�WKH�
VXSSRUWLQJ�VWDII��7KLV�SURMHFW�ZDV�SDUWLDOO\� IXQGHG�E\� WKH�%0%)�
�)HGHUDO�0LQLVWU\�RI�(GXFDWLRQ�DQG�5HVHDUFK��*HUPDQ\���

��� 5()(5(1&(6�
>�@� %RXORV��0�1�.��HW�DO��������0RELOH�PHGLFDO�DQG�KHDOWK�DSSV��

VWDWH�RI�WKH�DUW��FRQFHUQV��UHJXODWRU\�FRQWURO�DQG�FHUWLILFDWLRQ��
2QOLQH�-QO�RI�3XE��+HDOWK�,QIRUPDWLFV��������)HE��������������

>�@� %URRNH��-��������686��D�³TXLFN�DQG�GLUW\´�XVDELOLW\�VFDOH��
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