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1. ,QWURGXFWLRQ 
7KH�QHHG�IRU�HIILFLHQWO\�SURGXFLQJ�D�GRFXPHQW�LQ�PXOWLSOH�

ODQJXDJHV�PRVW�SUREDEO\�DSSHDUHG�ORQJ�WLPH�DJR��DQG�WKH�

5RVHWWD� 6WRQH� LV� D� IDPRXV� H[DPSOH� RI� WKLV� QHHG�� 2QH�

FRQYHQWLRQDO� DSSURDFK� WR� WKH� SUREOHP� FRQVLVWV� LQ� DQ�

DXWKRULQJ� VWHS� IROORZHG� E\� D� WUDQVODWLRQ� VWHS��:LWK� WKH�

DGYHQW� RI� FRPSXWHUV� DQG� FRPSXWHU� VFLHQFH�� QHZ� WRROV�

HPHUJHG�� DQG� DXWKRULQJ� VXSSRUW� WRROV�� WUDQVODWLRQ�

PHPRULHV� DQG� PDFKLQH� WUDQVODWLRQ� DUH� SDUWLFXODUO\�

UHOHYDQW�ZLWK�WKLV�UHVSHFW��$�QHZ�DSSURDFK�HPHUJHG�LQ�WKH�

��V�� ZKLFK� DLPHG� DW� SURYLGLQJ� FRPSXWHU� VXSSRUW� IRU�

DXWKRULQJ�D�GRFXPHQW�LQ�PXOWLSOH�ODQJXDJHV��PHUJLQJ�WZR�

VWHSV� LQWR� D� VLQJOH� DFWLYLW\�� 2QH� HDUO\� SXEOLFDWLRQ� IURP�

+DUWOH\� DQG� 3DULV� ������� VD\V� LW� DOO� LQ� LWV� WLWOH��

³0XOWLOLQJXDO� GRFXPHQW� SURGXFWLRQ� IURP� VXSSRUW� IRU�

WUDQVODWLQJ�WR�VXSSRUW�IRU�DXWKRULQJ³�� 
7KH�ZRUN�SUHVHQWHG�KHUH�FRQWULEXWHV�WR�WKLV�DSSURDFK�E\�

H[WHQGLQJ� WUDQVODWLRQ� PHPRULHV� IRU� XVH� LQ� PXOWLOLQJXDO�

DXWKRULQJ� VXSSRUW��:H� ZLOO� ILUVW� LQWURGXFH� D� PRWLYDWLQJ�

EXVLQHVV�XVH�WKDW�ZDV�SUREDEO\�QRW� LPDJLQHG�LQ�WKH���V��

EHIRUH� JLYLQJ� VRPH� EDFNJURXQG� RQ� DQ� H[LVWLQJ�

PXOWLOLQJXDO�DXWKRULQJ�WRRO��:H�ZLOO�WKHQ�GHVFULEH�KRZ�WR�

H[WHQG� D� WUDQVODWLRQ� PHPRU\� IRU� PXOWLOLQJXDO� DXWKRULQJ�

DQG� UHSRUW� RQ� WKH� H[SHULPHQW� ZH� UDQ� LQ� D� UHDO� EXVLQHVV�

VHWWLQJ�� 

2. 0RWLYDWLRQ 
$� NLQG� RI� XQDQWLFLSDWHG� XVH� RI� PXOWLOLQJXDO� DXWKRULQJ�

DSSHDUHG� LQ� WKH� VHUYLFH� VHFWRU�� LQ� VLWXDWLRQV� ZKHUH� DQ�

HPSOR\HH� LV� VHUYLFLQJ� FXVWRPHUV� E\� DQVZHULQJ� WKHLU�

UHTXHVWV�� RU� KHOSLQJ� WKHP�� YLD� ZULWWHQ� HOHFWURQLF�

FRPPXQLFDWLRQ��7KLV�VLWXDWLRQ�LV�YHU\�FRPPRQ�LQ�VHFWRUV�

OLNH� FXVWRPHU� FDUH�� KXPDQ� UHVRXUFH�� ILQDQFH�� HWF�� 7KH�

FXVWRPHU��RU�PRUH�JHQHUDOO\�UHTXHVWRU��FRQWDFWV�WKH�DJHQW�

E\� HPDLO�� RU� E\� ILOOLQJ� LQ� D� ZHE� IRUP�� 7KH� DJHQW� XVHV�

GHGLFDWHG�WRROV��H�J��D�NQRZOHGJH�EDVH�RU�VRPH�FXVWRPHU�

UHODWLRQVKLS� PDQDJHPHQW� WRRO�� LQ� RUGHU� WR� IXOILOO� WKH�

UHTXHVW�DQG�SURYLGHV�WKH�UHTXHVWRU�ZLWK�D�ZULWWHQ�DQVZHU��

6RPH� UHTXHVWV� PD\� QHHG� PXOWLSOH� F\FOHV� RI�

FRPPXQLFDWLRQ�� IRUPLQJ� D� FRQYHUVDWLRQ�� 6R� IDU�� DJHQWV�

ZHUH� JURXSHG� LQWR� ODQJXDJH� WHDPV� LQ� RQH� RU� VHYHUDO�

KHOSGHVN�FHQWHUV�DQG�HDFK�WHDP�ZDV�VL]HG�WR�DQVZHU�WKH�

SHDN�ORDG�DQG�FRYHU�IRU�WKH�RSHQLQJ�KRXUV�RI�WKH�FXVWRPHU�

VHUYLFH�� 
:LWK� WKH� JOREDOL]LQJ� PDUNHW�� WKH� QXPEHU� RI� VHUYLFHG�

ODQJXDJHV� LV� LQFUHDVLQJ� DQG� ILQGLQJ� DJHQW� VSHDNLQJ� WKH�

UHTXLUHG� ODQJXDJH�V�� RIWHQ� EHFRPHV� SUREOHPDWLF�� 6LQFH�

FRPSDQLHV� WU\� WR� DYRLG� RSHQLQJ� RQH� KHOSGHVN� SHU�

ODQJXDJH�FRXQWU\�WKH\�VHUYLFH�EXW�UDWKHU�ORRN�IRU�ZD\V�WR�

FHQWUDOL]H� WKH� KHOSGHVNV� LQ� RQH� RU� D� IHZ� KHOSGHVN�

FHQWHU�V��� WKH\� RIWHQ� IDFH� WKH� SUREOHP� RI� ILQGLQJ� LQ� D�

FHUWDLQ�FRXQWU\�DQ�DJHQW�VSHDNLQJ�D� ODQJXDJH� WKDW� LV�QRW�

JHQHUDOO\� VSRNHQ� LQ� WKDW� FRXQWU\��7R� DFFRPPRGDWH�ZLWK�

RUJDQL]DWLRQDO�LVVXHV��WKRVH�DJHQWV�DUH�RIWHQ�DOVR�UHTXLUHG�

WR� VSHDN� WKH� ODQJXDJH� RI� WKH� FRXQWU\� RU� WKH� FRPSDQ\��

)LQGLQJ�D�SHUVRQ�ZLWK�WKH�UHTXLUHG�WHFKQLFDO�DQG�ODQJXDJH�

VNLOOV�FDQ�SURYH�TXLWH�GLIILFXOW�DQG�PD\�UHTXLUH�SD\LQJ�D�

SUHPLXP�WR�JHW�WKH�SHUVRQ�RQERDUG�� 
%UHDNLQJ�WKH�ODQJXDJH�EDUULHU�DQG�DOORZLQJ�DQ�DJHQW�ZKR�

GRHV� QRW� VSHDN� WKH� UHTXHVWRU¶V� ODQJXDJH� WR� SURYLGH�

KLP�KHU�ZLWK� WKH� UHTXLUHG� KHOS� LV� WKHUHIRUH� DWWUDFWLYH� WR�

FRPSDQLHV� RSHUDWLQJ� LQ� WKLV� EXVLQHVV� VHFWRU�� HYHQ� LI� WKH�

VROXWLRQ� DOORZV� IRU� KDQGOLQJ� RQO\� D� SRUWLRQ� RI� WKH� WRWDO�

YROXPH�RI�UHTXHVWV� 
0DFKLQH� WUDQVODWLRQ� LGHDOO\� VKRXOG� DQVZHU� WKLV� QHHG�� D�

UHTXHVW�FRXOG�EH�DXWRPDWLFDOO\�WUDQVODWHG�LQWR�WKH�DJHQW¶V�

ODQJXDJH� DQG� YLFH-YHUVD� IRU� WKH� DJHQW¶V� DQVZHU��

3UDFWLFDOO\��FRSLQJ�ZLWK�WUDQVODWLRQ�HUURUV�LV�ERWK�FULWLFDO�

DQG�QRW�HDV\��:H�GLVWLQJXLVK�WZR�VLWXDWLRQV�ZLWK�GLIIHUHQW�

FRQVWUDLQWV��LQERXQG�DQG�RXWERXQG�FRUUHVSRQGHQFH�� 
)RU� LQERXQG�� WKH� UHTXHVW� QHHGV� WR� EH� WUDQVODWHG� LQ� WKH�

DJHQW¶V�ODQJXDJH�VR�WKDW�WKH�DJHQW�XQGHUVWDQGV�WKH�UHTXHVW�

DQG�IHHOV�FRQILGHQW�DERXW�KLV�KHU�XQGHUVWDQGLQJ��1R�QHHG�

IRU� D� SHUIHFW� WUDQVODWLRQ� TXDOLW\�� ,Q� XVXDO� TXDOLW\�

HYDOXDWLRQ�WHUPV��WKH�IOXHQF\�RI�WKH�WUDQVODWLRQ�LV�RI�OHVV�

LPSRUWDQFH�WKDQ�LWV�DGHTXDF\��ZKLFK�FDQ�EH�FULWLFDO�� 
)RU�RXWERXQG�FRUUHVSRQGHQFH��WKH�WUDQVODWLRQ�TXDOLW\�WKDW�

LV�UHTXLUHG�LV�PXFK�KLJKHU�VLQFH�WKH�FRPSDQ\�LV�VHQGLQJ�D�
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ZULWWHQ�DQVZHU�WR�D�FXVWRPHU��%RWK�IOXHQF\�DQG�DGHTXDF\�

DUH� LPSRUWDQW� DQG� WKH� FRQVHTXHQFH� RI� DQ\� WUDQVODWLRQ�

HUURUV�PXVW�EH�FDUHIXOO\�DVVHVVHG�EHIRUH�UROOLQJ�RXW�VXFK�D�

V\VWHP��$OWKRXJK�DXWRPDWLF�FRQILGHQFH�HVWLPDWLRQ��%ODW]�

HW�DO���������RI�WKH�WUDQVODWLRQ�FRXOG�SOD\�D�UROH��ZH�KDYH�

FKRVHQ� D� GLIIHUHQW� DSSURDFK� EDVHG� RQ� PXOWLOLQJXDO�

DXWKRULQJ�ZLWK�WKH�JRDO�RI�DOORZLQJ�WKH�DJHQW�WR�DXWKRU�D�

UHSO\� LQ� ERWK� KHU�KLV� ODQJXDJH� DQG� LQ� WKH� FXVWRPHU¶V�

ODQJXDJH�� ,Q� WHUP� RI� UHSO\¶V� TXDOLW\�� WKH� PXOWLOLQJXDO�

DXWKRULQJ� WRRO�ZLOO�EULQJ� WKH� ODQJXDJH�NQRZOHGJH�ZKLOH�

WKH�DJHQW�ZLOO�EULQJ�WKH�VXEMHFW�PDWWHU�H[SHUWLVH��7KH�JRDO�

LV� WR� FUHDWH� D� KLJK� TXDOLW\� UHSO\�� ERWK� DW� ODQJXDJH-� DQG�
VHPDQWLF-OHYHOV��VR�WKDW�LW�LV�QRW�SHUFHSWLEOH�WKDW�WKH�DJHQW�
GRHV�QRW�VSHDN�WKH�FXVWRPHU¶V�ODQJXDJH� 
,Q� WKH� UHVW� RI� WKH� SDSHU�� ZH� ZLOO� IRFXV� RQ� WKH� XVH� RI�

PXOWLOLQJXDO� DXWKRULQJ� IRU� VXSSRUWLQJ� WKH� RXWJRLQJ�

FRUUHVSRQGHQFH�� 0RUH� SUHFLVHO\�� ZH� IRFXV� RQ� KRZ� WR�

H[WHQG�WUDQVODWLRQ�PHPRULHV�IRU�VHWWLQJ�XS�D�PXOWLOLQJXDO�

DXWKRULQJ�VXSSRUW�V\VWHP� 

3. %DFNJURXQG��WKH�0'$�7RRO 
%HIRUH� LQWURGXFLQJ� KRZ� D� WUDQVODWLRQ� PHPRU\� FDQ� EH�

H[WHQGHG� IRU� VXSSRUWLQJ� PXOWLOLQJXDO� DXWKRULQJ�� OHW� XV�

LQWURGXFH�KHUH�RQH�SUH-H[LVWLQJ�WRRO�FDOOHG�0'$��%UXQ�HW�

DO��� ������� ZKLFK� VWDQGV� IRU� 0XOWLOLQJXDO� 'RFXPHQW�

$XWKRULQJ�� 7KLV� WRRO� ZDV� FRQFHLYHG� LQ� WKH� \HDUV�

����-������,W�DOORZV�D�PRQROLQJXDO�XVHU�WR�LQWHUDFWLYHO\�
SURGXFH� D� GRFXPHQW� LQ� PXOWLSOH� ODQJXDJHV�� LQFOXGLQJ� D�

ODQJXDJH� V�KH� PDVWHUV�� IROORZLQJ� D� GRFXPHQW� WHPSODWH�

WKDW�FRQWUROV�ERWK�WKH�VHPDQWLFV�DQG�WKH�UHDOL]DWLRQ�RI�WKH�

GRFXPHQW�LQ�PXOWLSOH�ODQJXDJHV�� 
7KLV� VHFWLRQ� GHVFULEHV� WKH� 0'$� WRRO� DQG� LWV� WHPSODWH�

LQQHU� ZRUNLQJ�� E\� XVLQJ� H[FHUSWV� RI� WKH� SXEOLFDWLRQ�

³'RFXPHQW� VWUXFWXUH� DQG� PXOWLOLQJXDO� DXWKRULQJ´� E\�

%UXQ��'\PHWPDQ�DQG�/X[���������VR�DV�WR�LQWURGXFH�WKH�

FKDOOHQJHV�RQH�IDFHV�WR�VXSSRUW�PXOWLOLQJXDO�DXWKRULQJ�� 
,Q�WKH�QH[W�VHFWLRQ��ZH�ZLOO�UHODWH�WKH�H[WHQGHG�WUDQVODWLRQ�

PHPRU\�IRUPDOLVP�WR�WKLV�WRRO¶V�WHPSODWH� 

��� $SSURDFK 
)LUVW�� WKH� PDLQ� UHTXLUHPHQW� IRU� VXFK� D� WRRO� LV� WKDW� WKH�

DXWKRULQJ� SURFHVV� LV� PRQROLQJXDO�� EXW� WKH� UHVXOWV� DUH�

PXOWLOLQJXDO��$W�HDFK�SRLQW�RI�WKH�SURFHVV�WKH�DXWKRU�FDQ�

YLHZ�LQ�KLV�KHU�RZQ�ODQJXDJH�WKH�WH[W�V�KH�KDV�DXWKRUHG�VR�

IDU��7KLV�LV�LQ�OLQH�ZLWK�WKH�:<6,:<0��:KDW�<RX�6HH�,V�

:KDW�<RX�0HDQ��HGLWLQJ�PHWKRG�GHVFULEHG�LQ��3RZHU�	�

6FRWW���������,Q�0'$��WKH�DUHDV�ZKHUH�WKH�WH[W�VWLOO�QHHGV�

UHILQHPHQW� DUH� KLJKOLJKWHG� DQG� PHQXV� IRU� VHOHFWLQJ� D�

UHILQHPHQW�DUH�DOVR�SUHVHQWHG�WR�WKH�DXWKRU�LV�KLV�KHU�RZQ�

ODQJXDJH��7KXV�� WKH�DXWKRU� LV�DOZD\V�RYHUWO\�ZRUNLQJ� LQ�

WKH� ODQJXDJH� V�KH� NQRZV�� EXW� LV� LPSOLFLWO\� EXLOGLQJ� D�

ODQJXDJH-LQGHSHQGHQW� UHSUHVHQWDWLRQ� RI� WKH� GRFXPHQW�
FRQWHQW�� 
)URP� WKLV� UHSUHVHQWDWLRQ�� WKH� V\VWHP�EXLOGV�PXOWLOLQJXDO�

WH[WV� LQ� DQ\� RI� VHYHUDO� ODQJXDJHV� VLPXOWDQHRXVO\�� 7KLV�

DSSURDFK� FKDUDFWHUL]HV� RXU� V\VWHP� DV� EHORQJLQJ� WR� WKH�

SDUDGLJP� RI� ³QDWXUDO� ODQJXDJH� DXWKRULQJ´� �+DUWOH\� 	�

3DULV��������3RZHU�	�6FRWW����������ZKLFK�LV�GLVWLQJXLVKHG�

IURP� QDWXUDO� ODQJXDJH� JHQHUDWLRQ� E\� WKH� IDFW� WKDW� WKH�

VHPDQWLF�LQSXW�LV�SURYLGHG�LQWHUDFWLYHO\�E\�D�SHUVRQ�UDWKHU�

WKDQ� E\� D� SURJUDP� DFFHVVLQJ� GLJLWDO� NQRZOHGJH�

UHSUHVHQWDWLRQV� 
6HFRQG��WKH�V\VWHP�PDLQWDLQV�VWURQJ�FRQWURO�ERWK�RYHU�WKH�

VHPDQWLFV� DQG� WKH� UHDOL]DWLRQV� RI� WKH� GRFXPHQW�� $W� WKH�

VHPDQWLF� OHYHO�� GHSHQGHQFLHV� EHWZHHQ� GLIIHUHQW� SDUWV� RI�

WKH� UHSUHVHQWDWLRQ� RI� WKH� GRFXPHQW� FRQWHQW� FDQ� EH�

LPSRVHG��IRU�LQVWDQFH�WKH�FKRLFH�RI�D�FHUWDLQ�FKHPLFDO�DW�D�

FHUWDLQ� SRLQW� LQ� D� PDLQWHQDQFH� PDQXDO� PD\� OHDG� WR� DQ�

REOLJDWRU\�ZDUQLQJ�DW�DQRWKHU�SRLQW�LQ�WKH�PDQXDO��$W�WKH�

UHDOL]DWLRQ�OHYHO��ZKLFK�LV�QRW�GLUHFWO\�PDQLSXODWHG�E\�WKH�

DXWKRU�� WKH� V\VWHP� FDQ� LPSRVH� WHUPLQRORJLFDO� FKRLFHV�

�H�J��FRPSDQ\-VSHFLILF�QRPHQFODWXUH�IRU�D�JLYHQ�FRQFHSW��
RU�VW\OLVWLF�FKRLFHV��VXFK�DV�FKRRVLQJ�EHWZHHQ�XVLQJ� WKH�

LQILQLWLYH�RU�WKH�LPSHUDWLYH�PRGH�LQ�)UHQFK�WR�H[SUHVV�DQ�

LQVWUXFWLRQ�WR�DQ�RSHUDWRU�� 
)LQDOO\�� WKH� VHPDQWLF� UHSUHVHQWDWLRQ� XQGHUO\LQJ� WKH�

DXWKRULQJ� SURFHVV� LV� VWURQJO\� GRFXPHQW-FHQWULF� DQG�
JHDUHG� WRZDUGV� GLUHFWO\� H[SUHVVLQJ� WKH� FKRLFHV� ZKLFK�

XQLTXHO\� FKDUDFWHUL]H� D� JLYHQ� GRFXPHQW� LQ� DQ�

KRPRJHQHRXV�FODVV�RI�GRFXPHQWV�EHORQJLQJ�WR�WKH�VDPH�

GRPDLQ��7KH�VFUHHQVKRW�LQ�ILJXUH���VKRZV�WKH�0'$�WRRO��

ZLWK�D�GRFXPHQW�EHLQJ�DXWKRUHG� 

 
)LJXUH����6FUHHQVKRW�RI�WKH�0'$�WRRO�LQ�XVH 

��� ,QWHUDFWLRQ�*UDPPDUV��,*� 
/HW� XV� QRZ� JLYH� VRPH� GHWDLOV� DERXW� WKH� IRUPDOLVP� RI�

,QWHUDFWLRQ� *UDPPDUV� XVHG� E\� 0'$�� :H� VWDUW� E\�

H[SODLQLQJ� WKH� QRWLRQ� RI� FKRLFH� WUHH� RQ� WKH� EDVLV� RI� D�

VLPSOH�FRQWH[W-IUHH�JUDPPDU� 

������ &RQWH[W-IUHH�JUDPPDUV�DQG�FKRLFH�WUHHV 
/HW¶V� FRQVLGHU� WKH� IROORZLQJ� &RQWH[W-)UHH� *UDPPDU�
�&)*���LJQRULQJ�IRU�QRZ�WKH�ILUVW�FROXPQ��LWDOLF�WH[W�� 
warnSymp warning --> "in case of", symptom, ",", 

action. 

weak symptom --> "weakness". 

conv symptom --> "convulsions". 

hea symptom --> "headache". 

rest action --> "get some rest". 

consult action --> "call your doctor 

immediately". 

:KDW�GRHV� LW�PHDQ� WR�DXWKRU� D�³GRFXPHQW´�ZLWK� VXFK�D�

&)*"�,W�PHDQV�WKDW�WKH�DXWKRU�LV�LWHUDWLYHO\�SUHVHQWHG�ZLWK�

SDUWLDO�GHULYDWLRQ�WUHHV�UHODWLYH�WR�WKH�JUDPPDU��SDUWLDO�LQ�
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WKH� VHQVH� WKDW� OHDYHV�FDQ�EH� WHUPLQDOV�RU�QRQ-WHUPLQDOV��
DQG� DW� HDFK� JLYHQ� DXWKRULQJ� VWHS� ERWK� VHOHFWV� D� FHUWDLQ�

QRQWHUPLQDO� WR�³UHILQH´��DQG� DOVR�D�JLYHQ� UXOH� WR�H[WHQG�

WKLV�QRQ-WHUPLQDO�RQH�VWHS�IXUWKHU��WKLV�DFWLRQ�LV�UHSHDWHG�
XQWLO�WKH�GHULYDWLRQ�WUHH�LV�FRPSOHWH� 
,I�RQH�FRQYHQWLRQDOO\�XVHV� WKH� LGHQWLILHU� LQ� LWDOLF� LQ� ILUVW�

FROXPQ�WR�QDPH�HDFK�UXOH��WKHQ�WKH�FROOHFWLRQ�RI�FKRLFHV�

PDGH�E\�WKH�DXWKRU�GXULQJ�D�VHVVLRQ�FDQ�EH�UHSUHVHQWHG�E\�

D� FKRLFH� WUHH� ODEHOOHG� ZLWK� UXOH� LGHQWLILHUV�� DOVR� FDOOHG�

FRPELQDWRUV��$Q� H[DPSOH� RI� VXFK� D� WUHH� FDQ� EH�ZULWWHQ�

warnSymp(weak, rest)� UHIOHFWLQJ� WKH� JHQHUDWLRQ� RI� WKH�

WH[W�³in case of weakness, get some rest´� 

������ 0DNLQJ�FKRLFH�WUHHV�H[SOLFLW 
&KRLFHV� WUHHV� DUH� LQ� 0'$� WKH� FHQWUDO� UHSRVLWRU\� RI�

GRFXPHQW� FRQWHQW� DQG� ZH� ZDQW� WR� PDQLSXODWH� WKHP�

H[SOLFLWO\��'HILQLWH�&ODXVH�*UDPPDUV��'&*���3HUHLUD�	�

:DUUHQ�������� UHSUHVHQW�SRVVLEO\� WKH� VLPSOHVW�H[WHQVLRQ�

RI�FRQWH[W-IUHH�JUDPPDUV�SHUPLWWLQJ�VXFK�PDQLSXODWLRQ� 
2XU� FRQWH[W-IUHH� JUDPPDU� FDQ� EH� H[WHQGHG�

VWUDLJKWIRUZDUGO\�LQWR�WKH�'&*
1
� 

warning(warnSymp(S, A)) --> "in case of", 

symptom(S), ",", action(A). 

symptom(weak) --> "weakness". 

symptom(conv) --> "convulsions". 

symptom(hea) --> "headache". 

action(rest) --> "get some rest". 

action(consult) --> "call your doctor 

immediately". 

:KDW� WKHVH� UXOHV� GR� LV� VLPSO\� WR� FRQVWUXFW� FKRLFH� WUHHV�

UHFXUVLYHO\��7KXV��WKH�ILUVW�UXOH�VD\V�WKDW�LI�WKH�DXWKRU�KDV�

FKRVHQ�D�V\PSWRP�WKURXJK�WKH�FKRLFH�WUHH�6�DQG�DQ�DFWLRQ�

WKURXJK� WKH� FKRLFH� WUHH� $�� WKHQ� WKH� FKRLFH� WUHH�

warnSymp(S, A)�UHSUHVHQWV�WKH�GHVFULSWLRQ�RI�D�warning� 
,I�QRZ��LQ�WKLV�'&*��ZH�³IRUJHW´�DOO�WKH�WHUPLQDOV��ZKLFK�

DUH�ODQJXDJH-VSHFLILF��E\�UHSODFLQJ�WKHP�ZLWK�WKH�HPSW\�
VWULQJ��ZH�REWDLQ�WKH�IROORZLQJ�³DEVWUDFW�JUDPPDU´� 
warning(warnSymp(S, A)) --> symptom(S), 

action(A). 

symptom(weak) --> []. 

symptom(conv) --> []. 

symptom(hea) --> []. 

action(rest) --> []. 

action(consult) --> []. 

7KLV�JUDPPDU�LV�LQ�IDFW�HTXLYDOHQW�WR�WKH�GHILQLWH�FODXVH�

SURJUDP� 
warning(warnSymp(S, A)) :- symptom(S), 

action(A). 

symptom(Weak) . 

symptom(conv) . 

symptom(hea) . 

action(rest) . 

action(consult) . 

7KLV� DEVWUDFW� JUDPPDU� �RU�� HTXLYDOHQWO\�� WKLV� ORJLF�

SURJUDP��� LV� ODQJXDJH� LQGHSHQGHQW� DQG� UHFXUVLYHO\�

GHILQHV� D� VHW� RI� ZHOO-IRUPHG� FKRLFH� WUHHV� RI� GLIIHUHQW�
FDWHJRULHV��RU�W\SHV��7KXV��WKH�WUHH�warnSymp(weak, rest)�

                                                           
1
�$FFRUGLQJ�WR�WKH�XVXDO�ORJLF�SURJUDPPLQJ�FRQYHQWLRQV��
ORZHUFDVH�OHWWHUV�GHQRWH�SUHGLFDWHV�DQG�IXQFWRUV��ZKHUHDV�
XS-SHUFDVH� OHWWHUV� GHQRWH� PHWDYDULDEOHV� WKDW� FDQ� EH�
LQVWDQFLDWHG�ZLWK�WHUPV 

LV�ZHOO-IRUPHG�³LQ´�WKH�W\SH�warning� 

������ 'HSHQGHQW�7\SHV 
,Q�RUGHU�WR�VWUHVV�WKH�W\SH-UHODWHG�DVSHFWV�RI�WKH�SUHYLRXV�
WUHH� VSHFLILFDWLRQV�� ZH� DUH� DFWXDOO\� XVLQJ� LQ� RXU� FXUUHQW�

LPSOHPHQWDWLRQ� WKH� IROORZLQJ� QRWDWLRQ� IRU� WKH� SUHYLRXV�

DEVWUDFW�JUDPPDU� 
warnSymp(S, A)::warning --> S::symptom, 

A::action. 

weak::symptom --> []. 

conv::symptom --> []. 

hea::symptom --> []. 

rest::action --> []. 

consult::action --> []. 

7KH�ILUVW�UXOH�LV�WKHQ�UHDG��³LI�6�LV�D�WUHH�RI�W\SH�V\PSWRP��

DQG�$�D�WUHH�RI�W\SH�DFWLRQ��WKHQ�ZDUQ6\PS�6��$��LV�D�WUHH�

RI�W\SH�ZDUQLQJ´��DQG�VLPLODUO\�IRU�WKH�UHPDLQLQJ�UXOHV� 
7KH�JUDPPDUV�ZH�KDYH�JLYHQ�VR�IDU�DUH�GHILFLHQW�LQ�RQH�

LPSRUWDQW� UHVSHFW�� WKHUH� LV� QR� GHSHQGHQF\� EHWZHHQ� WKH�

V\PSWRP�DQG�WKH�DFWLRQ�LQ�WKH�VDPH�ZDUQLQJ��VR�WKDW�WKH�

WUHH�LV�warnSymp(weak, rest)�LV�ZHOO-IRUPHG�LQ�WKH�W\SH�
DGGUHVV��,Q�RUGHU�WR�UHPHG\�WKLV�SUREOHP��GHSHQGHQW�W\SHV�

�5DQWD�� ������ FDQ� EH� XVHG�� )URP� RXU� SRLQW� RI� YLHZ�� D�

GHSHQGHQW�W\SH�LV�VLPSO\�D�W\SH�WKDW�FDQ�EH�SDUDPHWHUL]HG�

E\�REMHFWV�RI�RWKHU�W\SHV��:H�ZULWH� 
warnSymp(S, A)::warning -->  

S::symptom(Severity), A::action(Severity). 

weak::symptom(mild) --> []. 

conv::symptom(severe) --> []. 

hea::symptom(severe) --> []. 

rest::action(mild) --> []. 

consult::action(severe) --> []. 

:H�KDYH�LQWURGXFHG�D�Severity�SDUDPHWHU�WKDW�LV�VKDUHG�

E\� WKH� WZR� W\SH� V\PSWRP� DQG� DFWLRQ� IRUFLQJ� FHUWDLQ�

DVVRFLDWLRQV�EHWZHHQ�D�JLYHQ�V\PSWRP�DQG�D�JLYHQ�DFWLRQ� 

������ 3DUDOOHO� *UDPPDUV� DQG� 6HPDQWLFV-GULYHQ�
&RPSRVLWLRQDOLW\�IRU�7H[W�5HDOL]DWLRQ� 
:H� KDYH� MXVW� H[SODLQHG� KRZ� DEVWUDFW� JUDPPDUV� FDQ� EH�

XVHG�IRU�VSHFLI\LQJ�ZHOO-IRUPHG�W\SHG�WUHHV�UHSUHVHQWLQJ�
WKH�FRQWHQW�RI�D�GRFXPHQW� 
,Q�RUGHU� WR�SURGXFH�DFWXDO�PXOWLOLQJXDO�GRFXPHQWV� IURP�

VXFK� VSHFLILFDWLRQV�� D� VLPSOH� DSSURDFK� LV� WR� DOORZ� IRU�

SDUDOOHO�UHDOL]DWLRQ�(QJOLVK��)UHQFK��«�JUDPPDUV��ZKLFK�

DOO�KDYH�WKH�VDPH�XQGHUO\LQJ�DEVWUDFW�JUDPPDU��SURJUDP���

EXW�ZKLFK�LQWURGXFH�WHUPLQDOV�VSHFLILF�WR�WKH�ODQJXDJH�DW�

KDQG��7KXV� WKH� IROORZLQJ�)UHQFK�DQG�(QJOLVK�JUDPPDUV�

DUH�SDUDOOHO�WR�WKH�SUHYLRXV�DEVWUDFW�JUDPPDU
2
� 

warnSymp(S, A)::warning --!�´,Q�FDVH�RIµ��

6��V\PSWRP�6HYHULW\���´��´���

$��DFWLRQ�6HYHULW\����´�µ�� 

weak::symptom(mild) --!�´ZHDNQHVVµ� 

conv::symptom(severe) --!�´FRQYXOVLRQVµ� 

hea::symptom(severe) --!�´KHDGDFKHµ� 

rest::action(mild) --!�´JHW�VRPH�UHVWµ� 

                                                           
2
�%HFDXVH�WKH�RUGHU�RI�JRDOV�LQ�WKH�ULJKW-KDQG�VLGH�RI�DQ�
DEVWUDFW� JUDPPDU� UXOH� LV� LUUHOHYDQW�� WKH� JRDOV� RQ� WKH�
ULJKW-KDQG� VLGHV� RI� UXOH� LQ� WZR� SDUDOOHO� UHDOL]DWLRQ�
JUDPPDUV�FDQ�DSSHDU�LQ�D�GLIIHUHQW�RUGHU��ZKLFK�SHUPLWV�
FHUWDLQ�UHRUJDQL]DWLRQV�RI�WKH�OLQJXLVWLF�PDWHULDO��VLWXDWLRQ�
QRW�VKRZQ�LQ�WKH�H[DPSOH�� 
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consult::action(severe) --!�́ FDOO�\RXU�GRFWRUµ� 

 
warnSymp(S, A)::warning --!�´(Q�FDV�GHµ��

6��V\PSWRP�6HYHULW\���´��´���

A::action(SeveULW\����´�µ�� 

weak::symptom(mild) --!�´IDWLJXHµ� 

conv::symptom(severe) --!�´FRQYXOVLRQVµ� 

hea::symptom(severe) --!�´PDX[�GH�WrWHµ� 

rest::action(mild) --!�´SUHQH]�GX�UHSRVµ� 

consult::action(severe) --!�´FRQVXOWH]�YRWUH�

PpGHFLQµ� 

 
7KH�ORJLF�SURJUDPPLQJ�UHSUHVHQWDWLRQ�RI�VXFK�D�JUDPPDU�

KDV�UXOHV�RI�WKH�IROORZLQJ�IRUP� 
a1(B,C,...)::a(D,...)-english[X,Y, ...] --> 

  B::b(E,...)-english[X, ...] , 

  ´�����µ�� 

  C::c(F,...)-english[Y, ...] , 

  ... 

  {constraints(B,C,...,D,E,F,...)}, 

  {conditional_code(X, Y, ...)}. 

7KRVH� UXOHV� DUH� FORVH� WR� WKH� JUDPPDU� UXOHV�� ZLWK�

DGGLWLRQDO� ODQJXDJH-VSHFLILF� SDUDPHWHUV� WR� GHDO� ZLWK�
FRQVWUDLQWV�WKDW�DUH�VSHFLILF�WR�RQH�ODQJXDJH� 
 
$V�WKH�UHDGHU�FDQ�VHH��WKH�FUHDWLRQ�RI�D�0'$�WHPSODWH�ZDV�

D� FRPSOH[� WDVN�� UHTXLULQJ� XQXVXDO� VNLOOV�� QDPHO\� WKH�

NQRZOHGJH� RI� GHILQLWH� FODXVH� JUDPPDUV� DQG�3URORJ��2Q�

WKH�RWKHU�KDQG�ZH�ZHUH�DWWUDFWHG�E\�WKH�SRZHU�RI�WKH�WRRO�

DQG� FKRVH� WR� XVH� LW� DV� WDUJHW� SODWIRUP� IRU� RXU� QHZ�

IRUPDOLVP�� 

4. ([WHQGLQJ�7UDQVODWLRQ�0HPRULHV 
:KLOH� WKH� LQWHUDFWLRQ� JUDPPDUV� �,*�� SUHVHQWHG� DERYH�

SURYHG�WR�DSSO\�ZHOO�WR�WKH�SUREOHP�RI�PRGHOOLQJ�DJHQWV¶�

UHSOLHV��RU�PRUH�JHQHUDOO\�DJHQWV¶�ODQJXDJH��WKHLU�FUHDWLRQ�

ZDV� VRPHKRZ� FRPSOH[� DQG� UHTXLULQJ� XQFRPPRQ�

H[SHUWLVH�� :H� WKHUHIRUH� ORRNHG� IRU� VRPH� DOWHUQDWLYH�

IRUPDOLVP��,Q�SDUWLFXODU��ZH�FRQVLGHUHG�WKH�VWUXFWXUH�RI�D�

WUDQVODWLRQ� PHPRU\�� VLQFH� LW� LQWULQVLFDOO\� FDSWXUHV� WKH�

GHVLUHG� SDUDOOHOLVP� EHWZHHQ� RQH� VRXUFH� ODQJXDJH� DQG�

VRPH�WDUJHW�V��RQH�V���,W�KRZHYHU�ODFNV�RI�WKH�SRZHU�RI�D�

JUDPPDU�WR�GHILQH�RU�JXLGH�WKH�DJHQW¶V�ODQJXDJH��:H�KDYH�

WKHUHIRUH� GHILQHG� D� PLQLPDO� VHW� RI� PHFKDQLVPV� WKDW�

VKRXOG� EH� DGGHG� WR� D� WUDQVODWLRQ� PHPRU\� VWUXFWXUH� WR�

VXSSRUW�RXU�JRDO�� 
7KH�SURSRVDO�FRQVLVWV�LQ�IROORZLQJ�D�7UDQVODWLRQ�0HPRU\�

�70�� SDUDGLJP�� ZLWK� D� VHW� RI� H[WHQVLRQV� WRZDUGV�

VXSSRUWLQJ� WKH� FUHDWLRQ� RI� GRFXPHQW� WHPSODWH� IRU�

PXOWLOLQJXDO�GRFXPHQW�DXWKRULQJ�E\�D�PRQROLQJXDO�XVHU��

2XU�DLP�LV�WR�IDFLOLWDWH�WKH�GHVLJQ�RI�GRFXPHQW�JUDPPDU�

IRU�PXOWLOLQJXDO�GRFXPHQW�DXWKRULQJ�E\�QRQ-H[SHUWV 
0RUH� SUHFLVHO\�� ZKHUH� D� WUDQVODWLRQ� PHPRU\� VWRUHV�

GRFXPHQW� IUDJPHQWV� WRJHWKHU� ZLWK� WKH� FRUUHVSRQGLQJ�

WUDQVODWLRQ��RXU�H[WHQVLRQ�FRQVLVWV�LQ�DGGLQJ�WKH�QRWLRQ�RI�

IUDJPHQW�W\SH��DOORZLQJ�D�IUDJPHQW�WR�EH�JHQHUDOL]HG�WR�D�

FHUWDLQ� W\SH� RI� WH[WXDO� FRQWHQW�� ZH� DOVR� LQWURGXFH� WKH�

QRWLRQ�RI�JOREDO�YDULDEOH��DOORZLQJ�VRPH�WH[WXDO�FRQWHQWV�

WR�EH�VKDUHG�DFURVV�D�GRFXPHQW��(DFK� IUDJPHQW�UHPDLQV�

DOLJQHG�ZLWK� LWV� FRXQWHUSDUW�V�� LQ� WKH� RWKHU� ODQJXDJH�V���

$GGLWLRQDO� PHFKDQLVPV� LQFOXGH� FRQVWUDLQWV� DQG�

FRQGLWLRQDO�UHDOL]DWLRQ� 
:LWKRXW� ORVV� RI� JHQHUDOLW\�� OHW¶V� FRQVLGHU� WKH� FDVH� RI�

JHQHUDWLQJ�VRPH�GRFXPHQW�LQ�(QJOLVK�DQG�)UHQFK� 
:H�ZLOO�FDOO�µGHVLJQHU¶�WKH�SHUVRQ�LQ�FKDUJH�RI�GHVLJQLQJ�D�

GRFXPHQW�JUDPPDU��ZKLFK�FDQ�WKHQ�EH�XVHG�E\�D�µXVHU¶�RI�

WKH�0'$�WRRO 

���� $� WUDQVODWLRQ� PHPRU\� DSSURDFK� ZLWK�
&RQWH[W�)UHH�*UDPPDU�SRZHU 
:KHUH� D� VWDQGDUG� WUDQVODWLRQ� PHPRU\� ZRXOG� EH� D�

WZR-FROXPQV�WDEOH��ZLWK�SDUDOOHO�VHJPHQWV�LQ�(QJOLVK�DQG�
)UHQFK�� RXU� H[WHQGHG� 70� ZLOO� EH� D� VHTXHQFH� RI�

IRXU-FROXPQV�WDEOHV� 
x &ROXPQ���LV�WKH�VR-FDOOHG�case��LW�XQLTXHO\�LGHQWLILHV��

DQG�ODEHOV��D�VSHFLILF�URZ�ZLWKLQ�D�WDEOH� 
x &ROXPQ���LV�WKH�VR-FDOOHG�wizard��LW�LV�XVHG�WR�JXLGH�

WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� PXOWLOLQJXDO� DXWKRULQJ�

WRRO��H�J��OHJDF\�0'$��WRRO�DQG�WKH�XVHU��ZKHQ�VKH�KH�

DXWKRUV�D�QHZ�GRFXPHQW� 
x &ROXPQ� �� DQG� �� DUH� WKH� English� DQG� French�

FROXPQV�� WKH\� FRQWDLQ� WKH� UHDOL]DWLRQV� �FRQFUHWH�

UHDOL]DWLRQV�DV�FKDUDFWHU�VWULQJ��RI�WKH�VHJPHQW�LQ�WKH�

WZR�ODQJXDJHV� 
x (DFK�DGGLWLRQDO�ODQJXDJH�ZRXOG�UHTXLUH�RQH�DGGLWLRQ�

FROXPQ� 
(DFK�VXFK�WDEOH�LV�FDOOHG�D�type�DQG�KDV�D�XQLTXH�QDPH�DV�

ZHOO��6HH� WKH� WDEOH�QDPHG� ³0\7\SH´� LQ� ILJXUH����6RPH�

FRPPRQ� W\SHV� VXFK� DV� STRING�� NUMBER� DQG� DATE� DUH�

SUH-GHILQHG�LQ�WKH�IRUPDOLVP�DQG�LQ�WKH�WRRO� 
7KH� XQGHUO\LQJ� IRUPDOLVP� KDV� WLHV� ZLWK� &RQWH[W� )UHH�

*UDPPDUV� �&)*��� VLQFH� D� W\SH� FDQ� EH� VHHQ� DV� D� &)*�

QRQ-WHUPLQDO��ZKLOH�WKH�FDVHV�FRUUHVSRQG�WR�HQXPHUDWLQJ�
DQG� QDPLQJ� WKH� SRVVLEOH� SURGXFWLRQ� UXOHV� IRU� WKDW�

QRQ-WHUPLQDO��0RUH�SUHFLVHO\��WKLV�IRUPDOLVP�KDV�WLHV�ZLWK�

6\QFKURQRXV�&RQWH[W�)UHH�*UDPPDU��&KLDQJ�	�.QLJKW��

������� 
/HW¶V�FRQVLGHU�D�VLPSOH�&)*�JUDPPDU�OLNH� 
Document -> 'HW�1RXQ�$GM�´�µ 

Det -> ´RQHµ 

Det -> ´WZRµ 

Noun -> « 

« 

 
:H�ZRXOG�H[SUHVV�VXFK�D�&)*�DV�WKH�VHTXHQFH�RI�WDEOHV�

VKRZQ�LQ�ILJXUH��� 
:H� VHH� WKDW� WKH� ZL]DUG� DOORZV� WKH� WHPSODWH� GHVLJQHU� WR�

DVVRFLDWH�D�TXHVWLRQ�ZLWK�D�JLYHQ� W\SH��7\SLFDOO\�� LQ� WKH�

0'$�WRRO��ZKHQ�D�XVHU�DXWKRUV�D�QHZ�GRFXPHQW���WKH�WRRO�

ZLOO�GLVSOD\�WKH�TXHVWLRQ�DQG�SURSRVH��VRPH�RU�DOO�RI��WKH�

FDVH�QDPHV�IRU�WKDW�W\SH�DV�SRVVLEOH�DQVZHUV�WR�WKH�XVHU� 
7KH�(QJOLVK�DQG�)UHQFK�FROXPQV�RI�D�FDVH�FDQ�UHIHU��]HUR�

RU�PXOWLSOH�WLPHV��WR�WKH�W\SHV�OLVWHG�LQ�WKH�wizard�SDUW�RI�

WKH� FDVH�� LQ� DQ\� RUGHU�� DQG� FDQ� LQWHUOHDYH� WKHP� ZLWK�

WHUPLQDO� VWULQJV�� ,Q� WKH� SUHYLRXV� H[DPSOH�� REVHUYH� KRZ�

WKH� (QJOLVK� DQG� )UHQFK� UHDOL]DWLRQV� UH-RUGHU� WKH�

QRQ-WHUPLQDOV� 
:H� ZLOO� FDOO� µW\SH� FDOO¶� D� QRQ-WHUPLQDO� LQ� WKH� :L]DUG��

(QJOLVK� DQG� )UHQFK� FROXPQV�� VLQFH� LW� FDQ� EH� VHHQ� DV�
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µFDOOLQJ¶� D� W\SH� WKDW� LV� GHILQHG� LQ� LWV� RZQ� H[WHQGHG�70�

WDEOH� 
,Q�DGGLWLRQ��EHFDXVH� WKH�(QJOLVK�DQG�)UHQFK�UHIHU� WR� WKH�

ZL]DUG� W\SH� FDOOV�� LW� PD\� EH� QHFHVVDU\� WR� GLVWLQJXLVK�

PXOWLSOH� FDOOV� WR� WKH� VDPH� W\SH�� H�J�� IRU� D� UXOH� OLNH�

Document -> Det Noun Verb  Det Noun� 
6R�D�W\SH�FDOO�PD\�EH�QDPHG�IRU�IXUWKHU�UHIHUHQFH�ZLWKLQ�

WKH�VDPH�FDVH�IURP�WKH�(QJOLVK�RU�)UHQFK�UHDOL]DWLRQ��DV�

IRU�LQVWDQFH�LQ�ILJXUH��� 
7KLV� 7UDQVODWLRQ� 0HPRU\� *UDPPDU� �70*�� DSSURDFK�

PDNHV� RQH� VWHS� WRZDUGV� VXSSRUWLQJ� PXOWLOLQJXDO�

GRFXPHQW� DXWKRULQJ� XVLQJ� SDUDOOHO� FRQWH[W-IUHH�
JUDPPDUV�� EXW� UHTXLUHV� DGGLWLRQDO� PHFKDQLVP� WR� EH�

DYDLODEOH��DV�ZH�ZLOO�VHH�EHORZ� 

���� $� WUDQVODWLRQ� PHPRU\� DSSURDFK� ZLWK�
,QWHUDFWLRQ�*UDPPDU�SRZHU 
:H� DUH� KHUH� H[WHQGLQJ� RXU� 70*� IRUPDOLVP� WR� VXSSRUW�

GHSHQGHQFLHV�EHWZHHQ�W\SHV�DV�ZHOO�DV�GHDOLQJ�ZLWK�H[WUD�

FRQGLWLRQV� RQ� WKH� UHDOL]DWLRQ� LQ� QDWXUDO� ODQJXDJH�� $V�

H[SODLQHG�LQ�VHFWLRQ������WKH�H[LVWLQJ�0'$�WRRO�UHOLHV�RQ�

WKH� VR-FDOOHG� ,QWHUDFWLYH� *UDPPDUV� �,*�� IRUPDOLVP��
ZKLFK�LV�D�VSHFLDOL]DWLRQ�RI�WKH�'HILQLWH�&ODXVH�*UDPPDUV�

�3HUHLUD�	�:DUUHQ�������� LQVSLUHG�E\� WKH�*)�IRUPDOLVP�

�5DQWD���������3OHDVH�UHIHU�WR��%UXQ�HW�DO���������IRU�IXOO�

GHWDLOV�RQ�WKLV�IRUPDOLVP� 
�:H� UHSURGXFH� EHORZ� WKH� ,*� DEVWUDFW� JUDPPDU� �ZKLFK�

GRHV�QRW�VKRZV�WHUPLQDOV��RI�WKH�GUXJ�ZDUQLQJ�H[DPSOH� 
warnSymp(S,A)::warning --> 

S::symptom(SympClass), 

A::action(SympClass). 

weak::symptom(mild)  --> []. 

conv::symptom(severe)  --> []. 

hea::symptom(severe)  --> []. 

rest::action(mild)  --> []. 

consult::action(severe) --> []. 

 
:H�SURSRVH�KHUH�D�VLPSOH�ZD\�WR�LQMHFW�VRPH�NH\�DVSHFW�I�

WKH�,*�IRUPDOLVP�LQ�RXU�70-EDVHG�IRUPDOLVP�WR�GHDO�ZLWK�
GHSHQGHQFLHV�DPRQJ�W\SHV� 
)RU�GRLQJ�VR��D�W\SH�PD\�KDYH�RQH�RU�PXOWLSOH�DWWULEXWH�V���

WKH� YDOXH� RI� ZKLFK� FDQ� EH� FRQVWUDLQHG� E\� DQ� HTXDOLW\�

RSHUDWRU�� 7KH� FRQVWUDLQW� FDQ� LQYROYH� DQ� DWWULEXWH� DQG� D�

FRQVWDQW� RU� WZR� DWWULEXWHV�� 1RWH� WKDW� WKH� µ=¶� RSHUDWRU� LV�

DVVHUWLQJ� D� FRQVWUDLQW� UDWKHU� WKDQ� H[SUHVVLQJ� DQ�

DVVLJQPHQW� 
6R� WKH� DERYH� H[DPSOH� ZRXOG� EH� UHIOHFWHG� DV� VKRZQ� LQ�

ILJXUH���� 
6FRSLQJ�� WKH�DWWULEXWHV�RI�D� W\SH�DUH�DFFHVVLEOH� IURP�WKH�

W\SH�LWVHOI�XVLQJ�WKH�NH\ZRUG�this��RU�YLD�D�UHIHUHQFH�RI�D�

ZL]DUG¶V� W\SH� FDOO�ZLWKLQ� D� FDVH��$Q� DWWULEXWH� VHW� LQ� WKH�

ZL]DUG�FROXPQ�LV�YLVLEOH�LQ�RWKHU�FROXPQV��ZKLOH�LI�VHW�LQ�

WKH� µ)UHQFK¶� FROXPQ�� LW� ZLOO� RQO\� EH� YLVLEOH� IURP� D�

µ)UHQFK¶�FROXPQ� 
0RUHRYHU�� LW� LV� FRPPRQ� ZKHQ� GHVLJQLQJ� D� JUDPPDU� WR�

UHTXLUH� DFFHVV� WR� FHUWDLQ� LQIRUPDWLRQ� IURP� VHYHUDO�

GLIIHUHQW�SODFHV��7\SLFDOO\��ZKHQ�GHVLJQLQJ�D�WHPSODWH�RI�D�

OHWWHU�WR�D�FXVWRPHU��WKH�GHVLJQHU�PD\�QHHG�WR�DFFHVV�WKH�

FXVWRPHU� QDPH� IURP� VHYHUDO� SDUWV� RI� WKH� GRFXPHQWV��

ZKLFK� ZLOO� W\SLFDOO\� FRUUHVSRQG� WR� DFFHVVLQJ� LW� IURP�

VHYHUDO�W\SHV�RI�WKH�70-OLNH�WHPSODWH� 
:H�WKHUHIRUH�LQWURGXFH�RQH�PRUH�PHFKDQLVP�DOORZLQJ�WKH�

GHVLJQHU� WR� GHFODUH� D� VR-FDOOHG�global� E\� DVVRFLDWLQJ� D�
�JUDPPDU-�XQLTXH�QDPH�ZLWK�D�W\SH��7KLV�QDPH�FDQ�WKHQ�
EH�XVHG�DV�UHIHUHQFH�LQ�DQ\�FDVH�RI�DQ\�W\SH� 
%DFN� WR� WKH� GUXJ� ZDUQLQJ�� WKH� GHVLJQHU� FRXOG� KDYH� IRU�

LQVWDQFH�GHFODUHG�DrugName�DV�D�JOREDO�RI�W\SH�STRING�WR�

FRQYHQLHQWO\�LQVHUW�WKH�QDPH�RI�WKH�GUXJ�LQ�D�UHDOL]DWLRQ��

,Q� DGGLWLRQ�� WKH� GHVLJQHU� FRXOG� KDYH� GHFODUHG� D� JOREDO�

DrugForm� RI� W\SH� pharm_form� �VHH� LQ� QH[W� VHFWLRQ�� WR�

UHIOHFW� WKH� SKDUPDFHXWLFDO� IRUP� RI� WKH� GUXJ� �WDEOHW��

FDSVXOH��V\UXS��H\H�GURS�� 

���� &RQGLWLRQDO�5HDOL]DWLRQ 
:H� LQWURGXFH� WKH� ODVW� PHFKDQLVP� WR� GHDO� ZLWK� ILQH�

UHDOL]DWLRQ� LVVXHV��7\SLFDOO\�� LQ�)UHQFK� WKH� QRXQ� µWDEOHW¶�

KDV�D�JHQUH�ZKLFK�PXVW�EH�WDNHQ�LQWR�DFFRXQW�E\�D�UHODWHG�

DGMHFWLYH�RU�SDVW-SDUWLFLSOH��DPRQJ�RWKHUV«�� 
:H�LQWURGXFH�FRQGLWLRQDO�UHDOL]DWLRQ��ZKHUH�WKH�GHVLJQHU�

FDQ�FRQGLWLRQ�WKH�UHDOL]DWLRQ�E\�FRQVWUDLQWV�RQ�DWWULEXWHV��

�7KH�FRQVWUDLQW� LV�HQIRUFHG� ORFDOO\� WR� WKH�FDVH��XQOHVV� LW�

LQYROYHV�D�JOREDO�� 
7KH�H[DPSOH�LQ�ILJXUH���EHORZ�LOOXVWUDWHV�WKLV� 
7KH� JHQHUDWHG� JUDPPDU� DOVR� LQFOXGHV� D� FDWFK-DOO�
PHFKDQLVP� VR� WKDW� LI� QR� FRQGLWLRQ� LV� PHW�� VRPH� HUURU�

PHVVDJH�LV�SURGXFHG�DQG�VKRZQ�WR�WKH�XVHU� 
:LWK� VXFK� IRUPDOLVP�� WKH� LQWHUDFWLRQ� JUDPPDU� H[DPSOH�

JLYHQ�LQ�VHFWLRQ�����LV�VKRZQ�LQ�ILJXUH��� 
 
:H�EHOLHYHG�WKLV�IRUPDOLVP�WR�FRQVLGHUDEO\�DOOHYLDWH�WKH�

FRPSOH[LW\�RI� GHILQLQJ� WKH� UHVRXUFH� UHTXLUHG� WR� VXSSRUW�

PXOWLOLQJXDO�DXWKRULQJ�DQG�ZHUH�LQWHUHVWHG�LQ�WHVWLQJ�WKLV�

EHOLHI��DV�GHVFULEHG�LQ�QH[W�VHFWLRQV� 

5. ,PSOHPHQWDWLRQ��GHGLFDWHG�WRRO�VXLWH�IRU�
WKH�70�*UDPPDU 

(GLWLQJ� VXFK� D� 70� JUDPPDU� LV� QRW� VWUDLJKWIRUZDUG�

EHFDXVH� RI� LWV� VWUXFWXUH� DV� ZHOO� DV� WKH� PXOWLSOH� LQQHU�

UHIHUHQFHV�WR�W\SHV��DWWULEXWHV��HWF��:H�WKHUHIRUH�GHFLGHG�

WR�FUHDWH�VRPH�GHGLFDWHG�HGLWLQJ�WRRO� 

���� ;0/�/LQJXD 
)LUVW� DQ� ;0/� UHSUHVHQWDWLRQ� ZDV� GHILQHG� WKDQNV� WR� D�

5HOD[1*� �&ODUN� 	� 0XUDWD�� ������ ;0/� VFKHPD�� $Q\�

70*� �WUDQVODWLRQ-PHPRU\� JUDPPDU�� H[SUHVVHG� LQ� WKLV�
;0/�ODQJXDJH�FDQ�WKHQ�EH�GLVSOD\HG�LQ�WKH�DERYH�WDEXODU�

VWUXFWXUH�WKDQNV�WR�D�&66�VW\OHVKHHW�� 
:H�WKHQ�H[SORUHG� WKH�SRVVLEOH�XVH�RI�VRPH�RII-WKH-VKHOI�
VFKHPD-DZDUH�;0/�HGLWRU��EXW�QRQH�ZHUH�VXSSRUWLQJ�WKH�

&66� YLHZ� LQ� HGLWLQJ� PRGH�� 6R� WKH� XVH� RI� DQ� ;0/�

UHSUHVHQWDWLRQ�ZDV�ERWK�FRQYHQLHQW�DQG�JRRG�HQJLQHHULQJ�

SUDFWLFH�EXW�ZDV�QRW�DSSURSULDWH�IRU�HGLWLQJ�SXUSRVH� 

���� 'RPDLQ�6SHFLILF�/DQJXDJH 
:H� WKHUHIRUH� GHFLGHG� WR� GHVLJQ� D� 'RPDLQ� 6SHFLILF�

/DQJXDJH� �'6/�� IRU� RXU� WUDQVODWLRQ-PHPRU\� JUDPPDUV�
DQG� LPSOHPHQWHG� LW� XVLQJ� WKH� (FOLSVH�;WH[W�;WHQG�

IUDPHZRUN��ZZZ�HFOLSVH�RUJ�RUJ���(FOLSVH�LV�DQ�³DQ�RSHQ�
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GHYHORSPHQW� SODWIRUP� FRPSULVHG� RI� H[WHQVLEOH�

IUDPHZRUNV�� WRROV� DQG� UXQWLPHV� IRU� EXLOGLQJ�� GHSOR\LQJ�

DQG�PDQDJLQJ�VRIWZDUH�DFURVV�WKH�OLIHF\FOH³��;WH[W�LV�³D�

IUDPHZRUN� IRU� GHYHORSPHQW� RI� SURJUDPPLQJ� ODQJXDJHV�

DQG�GRPDLQ�VSHFLILF�ODQJXDJHV´��;WHQG�LV�³D�IOH[LEOH�DQG�

H[SUHVVLYH�GLDOHFW�RI�-DYD´� 
7KH� UHVXOW� LV� DQ� HGLWRU� ZLWK� V\QWD[� FRORULQJ�� FRQWHQW�

DVVLVWDQFH�� RXWOLQH�� YDOLGDWLRQ� DQG� TXLFN� IL[� IDFLOLWLHV�

LQWHJUDWHG� LQWR� WKH�(FOLSVH� ,'(��ZKLFK� FRPHV�ZLWK� ULFK�

IXQFWLRQDOLWLHV�IRU�YHUVLRQLQJ�HWF��DQG�DEOH�WR�JHQHUDWH�WKH�

;0/�UHSUHVHQWDWLRQ�RI�D�WUDQVODWLRQ-PHPRU\�JUDPPDU� 
,Q�;WH[W��GHVLJQLQJ�D�'6/�LQYROYHV�VSHFLI\LQJ�D�SDUWLFXODU�

NLQG� RI� %1)� IRU� WKH� ODQJXDJH� WR� GHVFULEH� WKH� FRQFUHWH�

V\QWD[� DQG� KRZ� LW� LV� PDSSHG� WR� DQ� LQ-PHPRU\�
UHSUHVHQWDWLRQ� -� WKH�VHPDQWLF�PRGHO��7KLV�PRGHO�ZLOO�EH�
SURGXFHG� E\� WKH� SDUVHU� RQ-WKH-IO\�ZKHQ� LW� FRQVXPHV� DQ�
LQSXW�ILOH��7KH�IXOO-IOHGJHG�HGLWRU�DQG�UHTXLUHG�SDUVHU�DUH�
DXWRPDWLFDOO\�JHQHUDWHG�IURP�WKH�VSHFLDO�%1)� 
,Q�;WHQG��RQH�FDQ�IXUWKHU�HQULFK�WKH�HGLWRU��IRU�LQVWDQFH�WR�

GHILQH�WKH�RXWOLQH�YLHZ�DSSHDULQJ�RQ�WKH�ULJKW�SDQHO�LQ�WKH�

VFUHHQVKRW�EHORZ��%XW�PRUH�LPSRUWDQWO\��ZH�XVHG�;WHQG�

WR� DXWRPDWLFDOO\� JHQHUDWH� WKH� ;0/� FRUUHVSRQGLQJ� WR� D�

70*�EHLQJ�HGLWHG� 
,Q�RUGHU�WR�JHQHUDWH�WKH�,*�JUDPPDU�UHTXLUHG�IRU�WKH�0'$�

WRRO�JLYHQ�D�70*�LQVWDQFH��ZH�VSHFLILFDOO\�GHYHORSHG�D�

FRPSLOHU�IURP�;0/�WR�,*� 
)LJXUH� �� VKRZV� WKH� VDPH� 6\PSWRP�$FWLRQ� H[DPSOH�

FUHDWHG�ZLWKLQ�WKLV�'6/� 

6. ([SHULPHQW 
:H� H[SHULPHQWHG� WKH� 0'$� WRRO� DQG� WKH�
WUDQVODWLRQ-PHPRU\� JUDPPDU� �70*�� ZLWK� WKH� KHOS� RI�
FROOHDJXHV� IURP� ;HUR[� VHUYLFH� ZKR� DUH� UXQQLQJ� WKH�
$FFRXQW-3D\DEOH� RIILFH� RI� D� ;HUR[� FXVWRPHU�� ,Q� WKLV�
RIILFH��;HUR[�DJHQWV�DUH�UHFHLYLQJ�HPDLOV�IURP�VXSSOLHUV�
RI�WKH�;HUR[�FXVWRPHU�UHJDUGLQJ�LQYRLFHV��SD\PHQWV��HWF��
7KH� DJHQWV� XVH� WKH� FXVWRPHU� GDWDEDVH� DQG� ,7�
LQIUDVWUXFWXUH�WR�DQVZHU�WKH�UHTXHVWRUV�E\�HPDLO�DV�ZHOO��
7KH� FRQWUDFWXDO� ODQJXDJH� LV� *HUPDQ� DQG� WKLV� ZDV�
UHTXLULQJ�WKH�DJHQWV�WR�EH�IOXHQW�LQ�*HUPDQ�LQ�DGGLWLRQ�WR�
WKH�MRE-VSHFLILF�VNLOOV� 
;HUR[� VHUYLFH� ZDV� LQWHUHVWHG� LQ� WHVWLQJ� LI� FRPELQLQJ�
PDFKLQH� WUDQVODWLRQ� DQG� PXOWLOLQJXDO� DXWKRULQJ� ZRXOG�
DOORZ�D�PRQROLQJXDO�(QJOLVK-VSHDNLQJ� DJHQW� WR�ZRUN� LQ�
WKLV�FRQWH[W�ZKHUH� WKH�EXVLQHVV� ODQJXDJH��FRQWUDFWHG�E\�
WKH�FXVWRPHU��LV�*HUPDQ��0RUH�SUHFLVHO\��WKH�JRDO�ZDV�WR�
HYDOXDWH�WKH�SURSRUWLRQ�RI�UHSOLHV�WKDW�FRXOG�EH�KDQGOHG�E\�
DQ� (QJOLVK� DJHQW� XVLQJ� 0'$�� DVVXPLQJ� WKH� PDFKLQH�
WUDQVODWLRQ� RI� WKH� UHTXHVW� ZDV� VDWLVIDFWRU\�� 6KRXOG� WKH�
WUDQVODWLRQ� EH� XQVDWLVIDFWRU\� RU� 0'$� LQDSSURSULDWH� WR�
DXWKRU�D� UHSO\�� WKHQ� WKH� UHTXHVW�ZRXOG�EH�HVFDODWHG� WR�D�
*HUPDQ-VSHDNLQJ�DJHQW� 
:LWK�WKH�DLP�RI�KDQGOLQJ�WKH�KLJKHVW�SRVVLEOH�SURSRUWLRQ�
RI�UHSOLHV��WKH�VHUYLFH�WHDP�SURYLGHG�XV�ZLWK�D�W\SRORJ\�RI�
UHSOLHV� DQG� VHOHFWHG� WKH� PRVW� IUHTXHQW� W\SHV� IRU� XV� WR�
HQFRGH�WKRVH�W\SHV�LQ�D�70*��*LYHQ�WKLV�OLVW�RI�SDLUV�RI�
�(QJOLVK�� *HUPDQ�� WH[WV�� ZH� WKHQ� GHYLVHG� D� 70*��
/RRNLQJ�DW�WKH�UHJXODULWLHV��ZH�VWUXFWXUHG�HDFK�UHSO\�DV�D�
VHTXHQFH�PDGH�RI��JUHHWLQJV��WKDQNV"��PHVVDJH���HQGLQJ�
�ZKHUH�"�GHQRWHV�DQ�RSWLRQDO�LWHP�DQG���DQ�LWHP�RFFXUULQJ�
RQH� RU� PRUH� WLPHV���:H� LGHQWLILHG� �� GLIIHUHQW� IRUPV� RI�
JUHHWLQJV� DQG� HQGLQJ�� 7KH� FRUH� RI� WKH� UHSO\� FRXOG� EH�

VWUXFWXUHG�IXUWKHU�LQWR���VXE-W\SHV��WRWDOL]LQJ����FDVHV��DV�
WKH\�DUH�FDOOHG�LQ�70*� 
,Q�RUGHU�WR�MRLQWO\�GHVLJQ�WKH�70*�ZLWK�WKH�;HUR[�VHUYLFH�
WHDP��ZH�H[SRVHG�WKHP�WR�WKH�70*�WKDQNV�WR�WKH�WDEXODU�
YLHZ�FUHDWHG�E\�XVH�RI�WKH�&66�RQ�WKH�;0/�ILOH��'HVSLWH�
VRPH� RI� RXU� FROOHDJXHV� ZHUH� QRW� ,7� H[SHUW�� WKH� WDEXODU�
VWUXFWXUH� ZDV� HDV\� WR� XQGHUVWDQG�� 6R� ZH� HQGHG� XS�
H[FKDQJLQJ� DQQRWDWHG� GRFXPHQW�� QDPHO\� 06-:RUG�
GRFXPHQW�LQ�WUDFN�FKDQJH�PRGH��VR�DV�WR�ZRUN�MRLQWO\�RQ�
WKH� 70*�� :H� VKRZ� LQ� ILJXUH� �� DQ� H[FHUSW� RI� VXFK� D�
GRFXPHQW� VHQW� EDFN� IURP� RXU� VHUYLFH� FROOHDJXHV� ZKR�
IL[HG� WKH� *HUPDQ� VLGH� RI� WKH� FDVH�
³$3��B0LVVLQJB,QYRLFH´� 
7KUHH�URXQGV�RI�WHVWV�ZHUH�UHTXLUHG�WR�UHDFK�D�VDWLVIDFWRU\�
OHYHO��DIWHU�D�GR]HQ�RI�H[FKDQJH�RI�WKH�70*�EHWZHHQ�WKH�
UHVHDUFK� DQG� VHUYLFH� WHDPV�� )RU� HDFK� WHVWV�� WKH� VHUYLFH�
WHDP�HYDOXDWHG�LI�D�UHSO\�ZDV�ERWK�GRDEOH�ZLWK�0'$�DQG�
RI�DFFHSWDEOH�TXDOLW\��RQ�DERXW�����UHTXHVWV��E\�DVNLQJ�D�
PRQROLQJXDO� (QJOLVK� DJHQW� WR� DQVZHU� D�
�PDFKLQH-�WUDQVODWHG�UHTXHVW�� 
7KH�WDEOH�EHORZ�VXPPDUL]HV�WKH�UHVXOWV� 
7HVW�UHVXOWV 5RXQG�� 5RXQG�� 5RXQG�� 
2XWERXQG�
XQDFFHSWDEOH 

��� ��� �� 

2XWERXQG�
DFFHSWDEOH 

��� ��� ��� 

 
7KH�FUHDWLRQ�RI�WKH�ILUVW�YHUVLRQ�RI�70*�WRRN�DERXW���GD\V�
RI� ZRUN�� ZKLOH� WKH� IROORZLQJ� WZR� QH[W� YHUVLRQV� WRRN� ��
GD\V� HDFK�� 7KH� UHVXOW� REWDLQHG� DW� URXQG� �� LV� TXLWH�
VDWLVIDFWRU\�� 7KH� XVH� RI� D� KXPDQ-UHDGDEOH� WDEXODU�
VWUXFWXUH� SURYHG� WR� EH� YDOXDEOH� LQ� WKLV� FRQWH[W� ZKHUH�
DFWRUV� ZLWK� GLIIHUHQW� H[SHUWLVH�� OLQJXLVWLF�EXVLQHVV�,7��
QHHG�WR�FRRSHUDWH� 
+RZHYHU�� WKH�70*�ZH�FUHDWHG�UHPDLQV�UDWKHU�VLPSOH�LQ�
WKH�VHQVH�WKDW�RQO\�IHZ�VHPDQWLF�FRQVWUDLQWV�DQG�OLQJXLVWLF�
GLIILFXOWLHV� ZHUH� WR� EH� KDQGOHG��$FWXDOO\�� WKLV� UHODWLYHO\�
ORZ�FRPSOH[LW\�PD\�DOVR�EH�FKDUDFWHULVWLF�RI�WKH�GRPDLQ�
RI� DSSOLFDWLRQ� EHFDXVH� DJHQWV¶� GLVFRXUVH� RIWHQ� IROORZV�
VRPH�FRPSDQ\�SROLF\�� 
,W�UHPDLQV�XQFOHDU�KRZ�ZHOO�WKH�70*�FDQ�VFDOH�WR�PRUH�
VRSKLVWLFDWHG� DQG� DGYDQFHG� DQVZHU� ZULWLQJ� VLQFH� WKH�
FRPSOH[LW\� RI� WKH� JUDPPDU� PD\� EHFRPH� WRR� KLJK� IRU�
KDQGFUDIWLQJ�LW��,Q������%UXQ�HW�DO��FKRVH�D�UDWKHU�FRPSOH[�
H[DPSOH� LQYROYLQJ� SKDUPDFHXWLFDO� QRWLFHV�� :H� EHOLHYH�
WKLV�H[DPSOH�ZRXOG�EH�PXFK�HDVLHU�WR�ZULWH�ZLWK�WKH�70*�
WKDQ� ZLWK� WKH� ����� RULJLQDO� IRUPDOLVP��:H� DUH� ORRNLQJ�
IRUZDUG� WR�QHZ�H[DPSOH�RI� SUDFWLFDO� XVH� WR� DQVZHU� WKLV�
LPSRUWDQW�TXHVWLRQ� 

7. &RQFOXVLRQ 
,Q� WKLV� SDSHU� ZH� KDYH� SUHVHQWHG� D� QRYHO� IRUPDOLVP� IRU�
PXOWLOLQJXDO�DXWKRULQJ�VR�DV�WR�VXSSRUW�D�XVHU�LQ�FUHDWLQJ�D�
GRFXPHQW� LQ� ³KLV´� ODQJXDJH� ZKLOH� DXWRPDWLFDOO\�
JHQHUDWLQJ�WKH�VDPH�FRQWHQW�LQ�VRPH�IRUHLJQ�ODQJXDJH�V���
7KH�SURSRVHG�IRUPDOLVP�FRQVLVWV�LQ�D�WUDQVODWLRQ�PHPRU\�
VWUXFWXUH�ZLWK�D�PLQLPDO�VHW�RI�DGGLWLRQDO�PHFKDQLVPV��WR�
IRUP� ZKDW� ZH� FDOO� D� 7UDQVODWLRQ� 0HPRU\� *UDPPDU�
�70*�� 
7R� RSHUDWLRQDOO\� LPSOHPHQW� LW�� ZH� KDYH� UHOLHG� RQ� D�
SUH-H[LVWLQJ� WRRO� FDOOHG� 0'$� DQG� RQ� LWV� XQGHUO\LQJ�
LQWHUDFWLYH�JUDPPDUV��,*���WKHPVHOYHV�LPSOHPHQWHG�LQ�D�
ORJLF�SURJUDPPLQJ� ODQJXDJH��:KLOH� ORJLF�SURJUDPPLQJ�
ZDV�FRQYHQLHQW��ZH�EHOLHYH�WKHUH�DUH�DOWHUQDWLYH�ZD\V�WR�
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LPSOHPHQW�RXU�SURSRVHG�IRUPDOLVP� 
7R� VXSSRUW� WKH� HGLWLQJ� RI� WKH�70*��ZH� KDYH� GHYLVHG� D�
GRPDLQ� VSHFLILF� ODQJXDJH� XVLQJ� PRGHUQ� VRIWZDUH�
HQJLQHHULQJ�WHFKQLTXHV� 
6LQFH�ZH�LQWURGXFHG�WKLV�WRRO�LQ�WKH�FRQWH[W�RI�D�SDUWLFXODU�
EXVLQHVV�QHHG��ZH�KDYH�GHVFULEHG�WKH�H[SHULPHQW�ZH�GLG�
ZLWK�RXU�FROOHDJXHV�IURP�WKH�VHUYLFH�DUP�RI�RXU�FRPSDQ\��
LQ� WKH�FRQWH[W�RI�D�FRQWUDFWHG�SURYLVLRQ�RI�VHUYLFH� WR�DQ�
H[WHUQDO�FXVWRPHU� 
)URP�WKH�H[SHULPHQW��ZH�GUDZ�WKH�IROORZLQJ�FRQFOXVLRQV� 
x 7KH� WDEXODU� VWUXFWXUH� LV� YDOXDEOH� IRU� VXSSRUWLQJ� WKH�

QHFHVVDU\� LQWHUDFWLRQ� EHWZHHQ� WHDP� PHPEHUV� ZLWK�
GLIIHUHQW� DQG� FRPSOHPHQWDU\� H[SHUWLVH�� OLQJXLVWLF�
�VRXUFH� DQG� WDUJHW� ODQJXDJHV��� EXVLQHVV� �$FFRXQW�
SD\DEOH�KHUH���,7��IRU�FUHDWLQJ�WKH�70*�� 

x %DVLF� OLQJXLVWLF� SKHQRPHQRQ� FDQ� EH� FDSWXUHG� E\�
VLPSOH� V\QWD[LF� HQFRGLQJ� LQ� WKH� WDEXODU� VWUXFWXUH��
SURYLGHG� WKH� ,7�SHUVRQ�KDV� UXGLPHQWDU\�NQRZOHGJH�
RI�ERWK�WKH�VRXUFH�DQG�WDUJHW�ODQJXDJHV� 

x 7KH� (FOLSVH�;WH[W�;WHQG� IUDPHZRUN� DOORZHG� XV� WR�
FUHDWH�D�UREXVW�'6/� 

x 7KH�7UDQVODWLRQ�0HPRU\�JUDPPDU�ZDV�SRZHUIXO�DQG�
H[SUHVVLYH� HQRXJK� IRU� DQVZHULQJ� WKHVH� EXVLQHVV�
QHHGV� 

8QIRUWXQDWHO\�� DW� WKH� WLPH� RI� ZULWLQJ� RI� WKLV� DUWLFOH� ZH�
KDYH� QR� IHHGEDFN� IURP� WKH� ILHOG� UHJDUGLQJ� WKH� XVHU�
DFFHSWDQFH�RI�WKH�WRRO�DQG�KRZ�WKH�QHZ�SUDFWLFH�FRPSDUHV�
WR�SUHYLRXV� RQH� LQ� WHUP�RI� HIIRUW�UHVRXUFH��2Q� WKH�RWKHU�
KDQG��GXULQJ�WHVW�SKDVHV��QR�FRQFHUQ�ZDV�UDLVHG�UHJDUGLQJ�
WKLV�PDWWHU��VR�ZH�DUH�RSWLPLVWLF� 
:H� DUH� QRZ� ORRNLQJ� IRUZDUG� WR� H[SHULPHQWLQJ� ZLWK�
WUDQVIHUULQJ� WKH� 70*� HGLWLQJ� WRRO� VXLWH� WR� RXU� VHUYLFH�
FROOHDJXHV�VR�DV�WR�YDOLGDWH�WKH�XVH�RI�WKLV�IRUPDOLVP�E\�
QRQ-VSHFLDOLVWV� 

8. $FNQRZOHGJHPHQWV 
:H�WKDQN�&DUROLQH�%UXQ�DQG�9HURQLND�/X[�DV�WKHLU�ZRUN�

DQG�SXEOLFDWLRQV�RQ�0'$��MRLQWO\�ZLWK�0DUF�'\PHWPDQ��

DUH�FHQWUDO�WR�WKH�SUHVHQW�ZRUN��:H�DUH�DOVR�WKDQNIXO�WR�RXU�

FROOHDJXHV� IURP�;HUR[� VHUYLFH� IRU� WKHLU� SDUWLFLSDWLRQ� LQ�

WKH�H[SHULPHQW� 

9. 5HIHUHQFHV 
%ODW]��-���)LW]JHUDOG��(���)RVWHU��*���*DQGUDEXU��6���*RXWWH��

&��� .XOHV]D�� $��� 6DQFKLV�� 1��� 8HIILQJ�� 1�� �������

$XJXVW��� &RQILGHQFH� HVWLPDWLRQ� IRU� PDFKLQH�

WUDQVODWLRQ�� ,Q� 3URFHHGLQJV� RI� WKH� ��WK� LQWHUQDWLRQDO�

FRQIHUHQFH� RQ� &RPSXWDWLRQDO� /LQJXLVWLFV�S�� ������

$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�� 
%UXQ�� &��� '\PHWPDQ�� 0��� 	� /X[�� 9�� ������� -XQH���

'RFXPHQW� VWUXFWXUH� DQG� PXOWLOLQJXDO� DXWKRULQJ�� ,Q�

3URFHHGLQJV� RI� WKH� ILUVW� LQWHUQDWLRQDO� FRQIHUHQFH� RQ�

1DWXUDO� ODQJXDJH� JHQHUDWLRQ-9ROXPH� ��� �SS�� ��-�����
$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�� 

&KLDQJ�� '��� 	� .QLJKW�� .�� �������� $Q� LQWURGXFWLRQ� WR�

V\QFKURQRXV� JUDPPDUV�� 7XWRULDO� DYDLODEOH� DW�

KWWS���ZZZ��LVL��HGX���FKLDQJ�SDSHUV�V\QFKWXW��SGI�� 
&ODUN��-���	�0XUDWD��0��5(/$;�1*�6SHFLILFDWLRQ��2DVLV��

'HFHPEHU������� 
+DUWOH\�� $���	� 3DULV�� &�� ��������0XOWLOLQJXDO� GRFXPHQW�

SURGXFWLRQ�IURP�VXSSRUW� IRU� WUDQVODWLQJ� WR�VXSSRUW� IRU�

DXWKRULQJ��0DFKLQH�7UDQVODWLRQ������-�������-����� 

3HUHLUD�� )��&���	�:DUUHQ��'��+�� ��������'HILQLWH� FODXVH�

JUDPPDUV� IRU� ODQJXDJH� DQDO\VLV²D� VXUYH\� RI� WKH�

IRUPDOLVP�DQG�D�FRPSDULVRQ�ZLWK�DXJPHQWHG�WUDQVLWLRQ�

QHWZRUNV��$UWLILFLDO�LQWHOOLJHQFH������������-����� 
3RZHU�� 5��� 	� 6FRWW�� '�� ������� $XJXVW��� 0XOWLOLQJXDO�

DXWKRULQJ�XVLQJ� IHHGEDFN� WH[WV�� ,Q�3URFHHGLQJV�RI� WKH�

��WK� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� &RPSXWDWLRQDO�

OLQJXLVWLFV-9ROXPH����SS������-�������$VVRFLDWLRQ�IRU�
&RPSXWDWLRQDO�/LQJXLVWLFV�� 

5DQWD�� $�� �������� *UDPPDWLFDO� IUDPHZRUN�� -RXUQDO� RI�

)XQFWLRQDO�3URJUDPPLQJ������������-����� 
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10. )LJXUHV 
 

 
0\7\SH �:L]DUG� �(QJOLVK� �)UHQFK� 
&DVH�-QDPH « « « 
&DVH�-QDPH « « « 
«    

 
)LJXUH����D�W\SH�QDPHG�³0\7\SH´�LQ�WDEXODU�YLHZ� 

 
 

'RFXPHQW �:L]DUG� �(QJOLVK� �)UHQFK� 
2QH-QRXQ-SKUDVH-GRFXPHQW ³&KRRVH�D�GHWHUPLQHU�´�'HW� 

³&KRRVH�D�QRXQ�´�1RXQ� 
³&KRRVH�DQ�DGMHFWLYH�´�$GM 

'HW�$GM�1RXQ�³�´ 'HW�1RXQ�$GM�³�´ 

 
'HW �:L]DUG� �(QJOLVK� �)UHQFK� 
&DVHBRQH  ³RQH´ ³XQ´ 
&DVHBWZR  ³WZR´ ³GHX[´ 
« 

)LJXUH����([DPSOH�RI�&)*�LQ�WKH�SURSRVHG�IRUPDOLVP� 
 
 

'RFXPHQW �:L]DUG� �(QJOLVK� �)UHQFK� 
2QH-VLPSOH-VHQWHQFH-GRFXPHQW ³&KRRVH� D� GHWHUPLQHU�´�

'HW�G�� 
³&KRRVH�D�QRXQ�´�1RXQ�Q�� 
³&KRRVH�D�YHUE�´�9HUE 
³&KRRVH� D� GHWHUPLQHU�´�
'HW�G�� 
³&KRRVH�D�QRXQ�´�1RXQ�Q� 
 

G��Q��9HUE�G��Q��³�´ G��Q��9HUE�G��Q��³�´ 

 
)LJXUH����5HIHUHQFH�WR�W\SH�FDOOV 

 
 

ZDUQLQJ �:L]DUG� �(QJOLVK� �)UHQFK� 
ZDUQ6\PS ³&KRRVH� D� V\PSWRP�´�

V\PSWRP�6� 
³&KRRVH�DQ�DFWLRQ�´�DFWLRQ�$� 
6�VHYHULW\� $�VHYHULW\ 

´,Q�FDVH�RI´�6�´�´�$�³�´ �(Q�FDV�GH��6�����$���� 

 
 
V\PSWRP �:L]DUG� �(QJOLVK� �)UHQFK� 
ZHDN WKLV�VHYHULW\ PLOG ³ZHDNQHVV´ « 
FRQY WKLV�VHYHULW\ VHYHUH ³FRQYXOVLRQV´ « 
KHD WKLV�VHYHULW\ VHYHUH ³KHDGDFKH´ « 
 
 
DFWLRQ �:L]DUG� �(QJOLVK� �)UHQFK� 
UHVW WKLV�VHYHULW\ PLOG ´WDNH�VRPH�UHVW´� « 
FRQVXOW WKLV�VHYHULW\ VHYHUH ³FRQVXOW�LPPHGLDWHO\´ « 

 
)LJXUH����$Q�H[DPSOH�RI�FRQVWUDLQW 

 
 
SKDUPBIRUP �:L]DUG� �(QJOLVK� �)UHQFK� 
WDEOHW  ³WDEOHW´ ´FRPSULPp´�� 

WKLV�JHQGHU P 
FDSVXOH  ³FDSVXOH´ ´JpOXOH� 

WKLV�JHQGHU I 
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FRUUHVSRQGLQJ�0'$�,*�JUDPPDU 
 

 

 
)LJXUH��� 06-:RUG�ZDV�XVHG�LQ�WUDFN-FKDQJH�PRGH�WR�LQWHUDFW�ZLWK�WKH�VHUYLFH�WHDP��1RWH�WKDW�FRQGLWLRQDO�WH[W��

VXUURXQGHG�E\�GRXEOH-�UHG�SDUHQWKHVHV��ZDV�QRW�DQ�LVVXH�IRU�WKHP� 
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