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7KH� ;HUR[� 5HVHDUFK� &HQWUH� (XURSH� �;5&(�� VHH

KWWS���ZZZ�U[FH�[HUR[�FRP�IRU�PRUH�LQIRUPDWLRQ��SXUVXHV

D� YLVLRQ� RI� GRFXPHQW� WHFKQRORJ\� ZKHUH� ODQJXDJH�

SK\VLFDO�ORFDWLRQ�DQG�PHGLXP���HOHFWURQLF��SDSHU�RU�RWKHU

��LPSRVH�QR�EDUULHU�WR�HIIHFWLYH�XVH�

2XU�SULPDU\�DFWLYLW\�LV�UHVHDUFK��2XU�VHFRQG�DFWLYLW\�LV�D

3URJUDP� RI� $GYDQFHG� 7HFKQRORJ\� 'HYHORSPHQW�� WR

FUHDWH�QHZ�GRFXPHQW�VHUYLFHV�EDVHG�RQ�RXU�RZQ�UHVHDUFK

DQG� WKDW� RI� WKH� ZLGHU� ;HUR[� FRPPXQLW\�� :H� DOVR

SDUWLFLSDWH�DFWLYHO\�LQ�H[FKDQJH�SURJUDPV�ZLWK�(XURSHDQ

SDUWQHUV�

/DQJXDJH� LVVXHV� FRYHU� LPSRUWDQW� DVSHFWV� LQ� WKH

SURGXFWLRQ�DQG�XVH�RI�GRFXPHQWV��$V�VXFK��ODQJXDJH�LV�D

FHQWUDO� WKHPH� RI� RXU� UHVHDUFK� DFWLYLWLHV�� 0RUH

SDUWLFXODUO\��RXU�&HQWUH�IRFXVHV�RQ�PXOWLOLQJXDO�DVSHFWV�RI

1DWXUDO� /DQJXDJH� 3URFHVVLQJ� �1/3��� 2XU� FXUUHQW

GHYHORSPHQWV� FRYHU� PRUH� WKDQ� ILIWHHQ� (XURSHDQ

ODQJXDJHV� DQG� VRPH� QRQ�(XURSHDQ� ODQJXDJHV� VXFK� DV

$UDELF��7XUNLVK�RU�&KLQHVH��6RPH�RI�WKHVH�GHYHORSPHQWV

DUH�FRQGXFWHG�WKURXJK�GLUHFW�FROODERUDWLRQ�ZLWK�DFDGHPLF

LQVWLWXWLRQV�DOO�RYHU�(XURSH�

7KH� SUHVHQW� DUWLFOH� LV� DQ� LQWURGXFWLRQ� WR� RXU� EDVLF

OLQJXLVWLF� FRPSRQHQWV� DQG� WR� VRPH� RI� WKHLU� PXOWLOLQJXDO

DSSOLFDWLRQV�

�� /,1*8,67,&�&20321(176

7KH� 0/77� �0XOWLOLQJXDO� 7KHRU\� DQG� 7HFKQRORJ\�� WHDP

FUHDWHV� EDVLF� FRPSRQHQWV� IRU� OLQJXLVWLF� DQDO\VLV�� H�J�

PRUSKRORJLFDO�DQDO\VHUV�� WDJJHUV��SDUVLQJ�DQG�JHQHUDWLRQ

SODWIRUPV�� 7KHVH� FRPSRQHQWV� DUH� XVHG� WR� GHYHORS

GHVFULSWLRQV� RI� YDULRXV� ODQJXDJHV� DQG� WKH� UHODWLRQ

EHWZHHQ�WKHP��7KH\�DUH�ODWHU�LQWHJUDWHG�LQWR�KLJKHU�OHYHO

DSSOLFDWLRQV��VXFK�DV� WHUPLQRORJ\�H[WUDFWLRQ�� LQIRUPDWLRQ

UHWULHYDO� RU� WUDQVODWLRQ� DLG�� 7KH� ;HUR[� /LQJXLVWLF

'HYHORSPHQW� $UFKLWHFWXUH� �;H/'$�� GHYHORSHG� E\� WKH

$GYDQFHG� 7HFKQRORJ\� 6\VWHPV� JURXS� LQFRUSRUDWHV� WKH

0/77�ODQJXDJH�WHFKQRORJ\�

)LQLWH�VWDWH� WHFKQRORJ\� LV� WKH� IXQGDPHQWDO� WHFKQRORJ\�RQ

ZKLFK� ;HUR[� ODQJXDJH� 5	'� LV� EDVHG�� ,W� HQFRPSDVVHV

ERWK�ZRUN�RQ�WKH�EDVLF�FDOFXOXV�DQG�RQ�OLQJXLVWLF�WRROV��LQ

SDUWLFXODU�LQ�WKH�GRPDLQ�RI�PRUSKRORJ\�DQG�V\QWD[�

���� )LQLWH�VWDWH�FDOFXOXV

7KH� EDVLF� FDOFXOXV� LV� EXLOW� RQ� D� FHQWUDO� OLEUDU\� WKDW

LPSOHPHQWV� WKH� IXQGDPHQWDO� RSHUDWLRQV� RQ� ILQLWH�VWDWH

QHWZRUNV�� ,W� LV� EDVHG� RQ� ORQJ�WHUP� ;HUR[� UHVHDUFK�

RULJLQDWHG�DW�3$5&� LQ� WKH� HDUO\� ����V�� 7KH� PRVW� UHFHQW

GHYHORSPHQW�LQ�WKH�ILQLWH�VWDWH�FDOFXOXV�LV�WKH�LQWURGXFWLRQ

RI�WKH�UHSODFH�RSHUDWRU�>��@��7KH�UHSODFHPHQW�RSHUDWLRQ�LV

GHILQHG�LQ�D�YHU\�JHQHUDO�ZD\��DOORZLQJ�UHSODFHPHQW�WR�EH

FRQVWUDLQHG�E\�LQSXW�DQG�RXWSXW�FRQWH[WV��DV� LQ� WZR�OHYHO

UXOHV� EXW� ZLWKRXW� WKH� UHVWULFWLRQ� RI� RQO\� VLQJOH�V\PERO

UHSODFHPHQWV��5HSODFHPHQWV�FDQ�EH�FRPELQHG�ZLWK�RWKHU

NLQGV� RI� RSHUDWLRQV�� VXFK� DV� FRPSRVLWLRQ� DQG� XQLRQ�� WR

IRUP�FRPSOH[�H[SUHVVLRQV�

7KH� ILQLWH�VWDWH� FDOFXOXV� LV� ZLGHO\� XVHG� LQ� RXU� OLQJXLVWLF

GHYHORSPHQW�� WR� FUHDWH� WRNHQLVHUV�� PRUSKRORJLFDO

DQDO\VHUV�� QRXQ� SKUDVH� H[WUDFWRUV�� VKDOORZ� SDUVHUV� DQG

RWKHU�ODQJXDJH�VSHFLILF�OLQJXLVWLF�FRPSRQHQWV�

7KH� ;5&(� ZHE� VLWH� SURYLGHV� WXWRULDOV� RQ� ILQLWH�VWDWH

WHFKQRORJ\�DV�ZHOO�DV�LQWHUDFWLYH�WHVWV�

���� 0RUSKRORJ\

7KH� 0/77� ZRUN� RQ� PRUSKRORJ\� LV� EDVHG� RQ� WKH

IXQGDPHQWDO� LQVLJKW� WKDW� ZRUG� IRUPDWLRQ� DQG

PRUSKRORJLFDO� RU� RUWKRJUDSKLF� DOWHUQDWLRQ� FDQ� EH� VROYHG

ZLWK�WKH�KHOS�RI�ILQLWH�DXWRPDWD�>�����@�

��� WKH� DOORZHG� FRPELQDWLRQV� RI� PRUSKHPHV� FDQ� EH

HQFRGHG�DV�D�ILQLWH�VWDWH�QHWZRUN�

��� WKH� UXOHV� WKDW�GHWHUPLQH� WKH� IRUP�RI�HDFK�PRUSKHPH

FDQ�EH�LPSOHPHQWHG�DV�ILQLWH�VWDWH�WUDQVGXFHUV�

��� WKH� OH[LFRQ� QHWZRUN� DQG� WKH� UXOH� WUDQVGXFHUV� FDQ� EH

FRPSRVHG� LQWR� D� VLQJOH� DXWRPDWRQ�� D� OH[LFDO

WUDQVGXFHU�� WKDW� FRQWDLQV� DOO� WKH� PRUSKRORJLFDO

LQIRUPDWLRQ�DERXW�WKH�ODQJXDJH�LQFOXGLQJ�GHULYDWLRQ�

LQIOHFWLRQ��DQG�FRPSRXQGLQJ�

/H[LFDO� WUDQVGXFHUV� KDYH� PDQ\� DGYDQWDJHV�� 7KH\� DUH� EL�

GLUHFWLRQDO� �WKH� VDPH� QHWZRUN� IRU� ERWK� DQDO\VLV� DQG

JHQHUDWLRQ��� IDVW� �WKRXVDQGV� RI� ZRUGV� SHU� VHFRQG��� DQG

FRPSDFW�

:H�KDYH�FUHDWHG�FRPSUHKHQVLYH�PRUSKRORJLFDO�DQDO\VHUV

IRU� PDQ\� ODQJXDJHV� LQFOXGLQJ� (QJOLVK�� *HUPDQ�� 'XWFK�

)UHQFK�� ,WDOLDQ�� 6SDQLVK�� DQG� 3RUWXJXHVH�� 0RUH� UHFHQW

GHYHORSPHQWV�LQFOXGH�&]HFK��+XQJDULDQ��3ROLVK��5XVVLDQ�

6FDQGLQDYLDQ�ODQJXDJHV�DQG�$UDELF�



���� 3DUW�RI�VSHHFK�WDJJLQJ

7KH�JHQHUDO�SXUSRVH�RI�D�SDUW�RI�VSHHFK�WDJJHU�>������@�LV

WR�DVVRFLDWH�HDFK�ZRUG�LQ�D�WH[W�ZLWK�LWV�PRUSKRV\QWDFWLF

FDWHJRU\� �UHSUHVHQWHG� E\� D� WDJ��� DV� LQ� WKH� IROORZLQJ

H[DPSOH�

7KLV��3521����LV��9$8;B�6*����D��'(7

VHQWHQFH��1281B6*�������6(17

7KH�SURFHVV�RI�WDJJLQJ�FRQVLVWV�LQ�WKUHH�VWHSV�

��� WRNHQLVDWLRQ��EUHDN�D�WH[W�LQWR�WRNHQV

��� OH[LFDO� ORRNXS�� SURYLGH� DOO� SRWHQWLDO� WDJV� IRU� HDFK

WRNHQ

��� GLVDPELJXDWLRQ��DVVLJQ�WR�HDFK�WRNHQ�D�VLQJOH�WDJ

(DFK�VWHS�LV�SHUIRUPHG�E\�DQ�DSSOLFDWLRQ�SURJUDP��ZKLFK

XVHV�ODQJXDJH�VSHFLILF�GDWD�

�� 7KH�WRNHQLVDWLRQ�VWHS�XVHV�D�ILQLWH�VWDWH�WUDQVGXFHU�WR

LQVHUW� WRNHQ� ERXQGDULHV� DURXQG� VLPSOH� ZRUGV� �RU

PXOWL�ZRUG�H[SUHVVLRQV���SXQFWXDWLRQ��QXPEHUV��HWF�

�� /H[LFDO� ORRNXS�UHTXLUHV�D�PRUSKRORJLFDO�DQDO\VHU� WR

DVVRFLDWH� HDFK� WRNHQ� ZLWK� RQH� RU� PRUH� UHDGLQJV�� $

JXHVVHU� ZKLFK� SURYLGHV� SRWHQWLDO� SDUW�RI�VSHHFK

FDWHJRULHV� EDVHG� RQ� DIIL[� SDWWHUQV� KDQGOHV� XQNQRZQ

ZRUGV�

�� 'LVDPELJXDWLRQ� LV� GRQH� ZLWK� VWDWLVWLFDO� PHWKRGV

�+LGGHQ� 0DUNRY� 0RGHO��� DOWKRXJK� ZH� DOVR

H[SHULPHQW�ZLWK�UXOH�EDVHG�PHWKRGV�

���� ,QFUHPHQWDO�ILQLWH�VWDWH�SDUVLQJ

)LQLWH�6WDWH� 3DUVLQJ� LV� DQ� H[WHQVLRQ� RI� ILQLWH� VWDWH

WHFKQRORJ\�WR�WKH�OHYHO�RI�SKUDVHV�DQG�VHQWHQFHV�

2XU� ZRUN� >���@� FRQFHQWUDWHV� RQ� VKDOORZ� SDUVLQJ� RI

XQUHVWULFWHG� WH[WV�� H�J�� WHFKQLFDO� GRFXPHQWDWLRQ�

QHZVSDSHU� DUWLFOHV�� ZHE� SDJHV�� :H� FRPSXWH� V\QWDFWLF

VWUXFWXUHV�� ZLWKRXW� IXOO\� DQDO\VLQJ� OLQJXLVWLF� SKHQRPHQD

WKDW� UHTXLUH� GHHS� VHPDQWLF� RU� SUDJPDWLF� NQRZOHGJH�� )RU

LQVWDQFH�� 33�DWWDFKPHQW�� FR�RUGLQDWHG� RU� HOOLSWLF

VWUXFWXUHV� DUH� QRW� DOZD\V� IXOO\� DQDO\VHG�� 7KH� DQQRWDWLRQ

VFKHPH� UHPDLQV� XQGHUVSHFLILHG� ZLWK� UHVSHFW� WR� \HW

XQUHVROYHG� LVVXHV�� 2Q� WKH� RWKHU� KDQG�� VXFK� XQUHVROYHG

SKHQRPHQD�GR�QRW�FDXVH�SDUVH�IDLOXUHV��HYHQ�RQ�FRPSOH[

VHQWHQFHV�

6\QWDFWLF�LQIRUPDWLRQ�LV�DGGHG�DW�WKH�VHQWHQFH�OHYHO�LQ�DQ

LQFUHPHQWDO� ZD\�� GHSHQGLQJ� RQ� WKH� FRQWH[WXDO

LQIRUPDWLRQ� DYDLODEOH� DW� D� JLYHQ� VWDJH�� 7KH

LPSOHPHQWDWLRQ� UHOLHV� RQ� D� VHTXHQFH� RI� QHWZRUNV� EXLOW

ZLWK� WKH� UHSODFH� RSHUDWRU�� 7KH� FXUUHQW� V\VWHP� KDV� EHHQ

LPSOHPHQWHG� IRU� )UHQFK� DQG� LV� EHLQJ� H[SDQGHG� WR� QHZ

ODQJXDJHV��7KH�SDUVLQJ�SURFHVV�LV�LQFUHPHQWDO�LQ�WKH�VHQVH

WKDW� WKH� OLQJXLVWLF� GHVFULSWLRQ� DWWDFKHG� WR� D� JLYHQ

WUDQVGXFHU� LQ� WKH� VHTXHQFH� UHOLHV� RQ� WKH� SUHFHGLQJ

VHTXHQFH�RI�WUDQVGXFHUV��FRYHUV�RQO\�VRPH�RFFXUUHQFHV�RI

D� JLYHQ� OLQJXLVWLF� SKHQRPHQRQ� DQG� FDQ� EH� UHYLVHG� DW� D

ODWHU�VWDJH�

�7KH�SDUVHU�RXWSXW�FDQ�EH�XVHG�IRU�IXUWKHU�SURFHVVLQJ�VXFK

DV� H[WUDFWLRQ� RI� GHSHQGHQF\� UHODWLRQV� RYHU� XQUHVWULFWHG

FRUSRUD�� ,Q� WHVWV� RQ� )UHQFK� FRUSRUD� �WHFKQLFDO� PDQXDOV�

QHZVSDSHU����SUHFLVLRQ�LV�DURXQG��������IRU�VXEMHFWV�����

���� IRU�REMHFWV�� DQG� UHFDOO� DURXQG� ������� IRU� VXEMHFWV

��������IRU�REMHFWV��

���� 7KH�/)*�3$5*5$0�SURMHFW

7KH� /)*� 3$5*5$0� SURMHFW� >���������@� LV� D

FROODERUDWLYH� HIIRUW� LQYROYLQJ� UHVHDUFKHUV� IURP� ;HUR[

3$5&� LQ� 3DOR� $OWR�� WKH� ;HUR[� 5HVHDUFK� &HQWUH� LQ

*UHQREOH�� )UDQFH�� DQG� WKH� 8QLYHUVLW\� RI� 6WXWWJDUW� LQ

6WXWWJDUW��*HUPDQ\��7KH�DLP�RI�WKH�SURMHFW� LV� WR�SURGXFH

ZLGH� FRYHUDJH� /)*� JUDPPDUV� IRU� (QJOLVK�� )UHQFK�� DQG

*HUPDQ� ZKLFK� DUH� ZULWWHQ� FROODERUDWLYHO\�� EDVHG� RQ� D

FRPPRQ�VHW�RI�OLQJXLVWLF�SULQFLSOHV�DQG�ZLWK�D�FRPPRQO\

DJUHHG�XSRQ�VHW�RI�JUDPPDWLFDO�IHDWXUHV�

7KH� JUDPPDULDQV� XVH� D� QHZ� SODWIRUP�� WKH� ;HUR[

/LQJXLVWLF�(QYLURQPHQW��ZKLFK�LV�VWLOO�XQGHU�GHYHORSPHQW�

D�XQLILFDWLRQ�EDVHG�JHQHUDWRU�LV�DOVR�XQGHU�GHYHORSPHQW�

7KH� JUDPPDUV� FRQVLVW� RI� SKUDVH�VWUXFWXUH� UXOHV� DQG

DEEUHYLDWRU\�UXOH�PDFURV��/)*�DOORZV�WKH�ULJKW�KDQG�VLGH

RI�SKUDVH�VWUXFWXUH�UXOHV�WR�FRQVLVW�RI�UHJXODU�H[SUHVVLRQV

�LQFOXGLQJ� WKH� .OHHQH� 6WDU� QRWDWLRQ�� DQG� DUELWUDU\

%RROHDQ�FRPELQDWLRQV�RI� UHJXODU�SUHGLFDWHV�� VR� WKH� UXOHV

LQ� WKH� JUDPPDU� DFWXDOO\� DEEUHYLDWH� D� ODUJH� VHW� RI� UXOHV

ZULWWHQ� LQ�D�PRUH� FRQYHQWLRQDO� IUDPHZRUN��7KH� OH[LFRQV

XVHG� E\� WKH� VLWHV� FRQVLVW� RI� HQWULHV� IRU� VWHPV�� WHPSODWH

GHILQLWLRQV�� DQG� OH[LFDO� UXOHV�� 7KH� ;HUR[� /LQJXLVWLF

(QYLURQPHQW�DOORZV�IRU�DQ�LQWHUIDFH�WR�DQ�H[WHUQDO�ILQLWH�

VWDWH�PRUSKRORJLFDO�DQDO\VHU��DQG�VR�WKH�OH[LFRQV�LQFOXGH

HQWULHV�IRU�WKH�LQIRUPDWLRQ�DERXW�PRUSKRORJLFDO�LQIOHFWLRQ

VXSSOLHG�E\�WKH�DQDO\VHU�

�� 08/7,/,1*8$/,7<�$1'�,17(51$7,21$/
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:KHQ� ;5&(� ZDV� FUHDWHG� LQ� ������ ZH� HQJDJHG� LQ� D

V\VWHPDWLF� HIIRUW� WR� H[SDQG� ;HUR[� ODQJXDJH� FRPSRQHQWV

WR�D�ODUJH�VHW�RI�QHZ�ODQJXDJHV�

6XFK� GHYHORSPHQWV� ZHUH� LQLWLDOO\� FRQGXFWHG� LQ�KRXVH

�(QJOLVK�� )UHQFK�� *HUPDQ�� ,WDOLDQ�� 6SDQLVK�� 3RUWXJXHVH�

'XWFK��� +RZHYHU�� LW� VRRQ� EHFDPH� FOHDU� WKDW� RXU

HQGHDYRXUV� KDG� WR� EH� VXSSRUWHG� E\� LQWHUQDWLRQDO� FR�

RSHUDWLRQ��WR�WDNH�DGYDQWDJH�RI�WKH�H[SHUWLVH�DQG�SUHYLRXV

ZRUN� GRQH� LQ� WKH� DFDGHPLF� FRPPXQLWLHV� DQG� VRPHWLPHV

LQ�60(V�RI�WKH�YDULRXV�FRXQWULHV�ZKHUH�WKH�ODQJXDJHV�DUH

VSRNHQ�

7KLV� LQWHUQDWLRQDO� HIIRUW� VWDUWHG� LQ� ����� LQ� GLUHFWLRQ� RI

&HQWUDO�DQG�(DVWHUQ�(XURSH��&((��

2XU� GHYHORSPHQWV� IRU� &((� ODQJXDJHV� VWURQJO\� UHO\� RQ

FROODERUDWLRQV�� ZKLFK� LQFOXGH� GLUHFW� FROODERUDWLRQV� ZLWK

DFDGHPLF�RU�FRPPHUFLDO�SDUWQHUV�DV�ZHOO�DV�SDUWLFLSDWLRQ

LQ�(XURSHDQ�SURMHFWV�� VXFK� DV�7(/5,��(OVQHW�*RHV�(DVW

RU� WKH� &RSHUQLFXV� SURJUDP�� 2XU� DFDGHPLF� SDUWQHUV

LQFOXGH�� DPRQJ� RWKHUV�� WKH� 8QLYHUVLWLHV� RI� 3UDJXH� DQG

:DUVDZ�� WKH�$FDGHPLHV�RI�6FLHQFH� LQ�5XVVLD��5RPDQLD

DQG�%XOJDULD��2XU� FROODERUDWLRQ� DOVR� LQFOXGHV� H[FKDQJH

SURJUDPV�VXFK�DV�YLVLWV�DQG�WUDLQLQJ�VHVVLRQV�LQ�*UHQREOH



RU� LQ�&((�DQG�SDUWLFLSDWLRQ� LQ� VXPPHU� VFKRROV� VXFK�DV

(852/$1����LQ�7XVQDG�

2XU� VWUDWHJ\� ZLWK� UHVSHFW� WR� WKH� GHYHORSPHQW� RI� &((

ODQJXDJHV�� DV� IRU� DQ\� QHZ� ODQJXDJH�� LV� WR� DGRSW� DQ

LQFUHPHQWDO�DSSURDFK��:H�ILUVW�ZDQW�WR�EXLOG�EDVLF�WRROV

WKDW� FDQ� EH� LQWHJUDWHG� LQWR� H[LVWLQJ� SODWIRUPV� DQG

DSSOLFDWLRQV�� :KLOH� FROODERUDWLRQ� GHYHORSV� RQ� VXFK

JURXQGV�� ZH� KRSH� WR� HVWDEOLVK� ORQJ� WHUP� UHODWLRQV� ZLWK

WKH�UHVHDUFK� ODEV� LQ�&((��DQG�� LQ�SDUDOOHO��ZH�H[SHFW� WR

VHH� QHZ� EXVLQHVV� RSSRUWXQLWLHV� HPHUJH� IRU� ODQJXDJH

WHFKQRORJLHV�

$V� IDU� DV� DSSOLFDWLRQV� DUH� FRQFHUQHG�� RXU� PDMRU� ILHOG� RI

LQWHUHVW� LV� LQ� DXWKRULQJ� DQG� WUDQVODWLRQ� WRROV� DQG

FRPSUHKHQVLRQ� DLG� RI� IRUHLJQ� ODQJXDJH� WH[WV�� $QRWKHU

DUHD�RI�LQWHUHVW�LV�WKDW�RI�GLJLWDO�OLEUDULHV��D�PHDQV�WR�JLYH

TXLFNHU� DQG� EURDGHU� DFFHVV� WR� ODUJH� UHSRVLWRULHV� RI

NQRZOHGJH�YLD�WKH�QHWZRUN�

$W� WKH� PRPHQW�� RQ�JRLQJ� FROODERUDWLRQV� LQFOXGH� WKH

H[WHQVLRQ� RI� RXU� EDVLF� OLQJXLVWLF� WHFKQRORJ\� �H�J�

PRUSKRORJLFDO� DQDO\VLV�� SDUW�RI�VSHHFK� GLVDPELJXDWLRQ�

WR� QHZ� ODQJXDJHV� VXFK� DV� &]HFK�� +XQJDULDQ�� 3ROLVK�

5RPDQLDQ�DQG�5XVVLDQ��0RUSKRORJLFDO�DQDO\VHUV�IRU�VXFK

ODQJXDJHV�DUH�DOUHDG\�DYDLODEOH��DV�ZHOO�DV�SDUW�RI�VSHHFK

WDJJHUV�

:H�FHUWDLQO\�ZDQW�WR�GHYHORS�QHZ�ODQJXDJH�UHVRXUFHV�WKDW

ZLOO� FUHDWH�QHZ� RSSRUWXQLWLHV� IRU� GRFXPHQW� PDQDJHPHQW

LQ� PXOWLOLQJXDO� HQYLURQPHQWV�� %XW� WKHUH� LV� PRUH� WR� WKLV

LQWHUQDWLRQDO� FROODERUDWLRQ�� :H� EHQHILW� D� ORW� IURP

H[FKDQJHV�DQG�VKDUHG�H[SHUWLVH��,W�EULQJV�LQ�QHZ�UHVHDUFK

LGHDV�� 7KH� VLPXOWDQHRXV� VWXG\� RI� GLIIHUHQW� ODQJXDJHV

VWLPXODWHV� WKH� GHYHORSPHQW� RI� QHZ� DOJRULWKPV� DQG� RI

PRUH� SRZHUIXO� DUFKLWHFWXUHV�� $FWXDOO\�� EH\RQG

GHYHORSLQJ� EDVLF� ODQJXDJH� WRROV�� ZH� DOUHDG\� FROODERUDWH

ZLWK� &((� SDUWQHUV� RQ� EURDGHU� WKHPHV�� VXFK� DV� PDFKLQH

OHDUQLQJ� �LQGXFWLYH� ORJLF� SURJUDPPLQJ�� LQ� FROODERUDWLRQ

ZLWK�-R]HI�6WHIDQ� ,QVWLWXWH��/MXEOMDQD��RU� WUDQVODWLRQ� DLGV

DQG� PXOWLOLQJXDO� OH[LFDO� GDWDEDVHV� ZLWKLQ� YDULRXV

(XURSHDQ�SURMHFWV�

���� (XURSHDQ�SURMHFWV

7KH� (8� SURJUDPV� GHDOLQJ� ZLWK� &((� DUH� JUHDW� HQDEOHUV

IRU� RXU� SXUSRVH�� :H� SDUWLFLSDWHG� LQ� FRQIHUHQFHV� DQG

DZDUHQHVV�VHPLQDUV�RUJDQLVHG�E\�(OVQHW�*RHV�(DVW�RU�E\

7(/5,��6XFK�HYHQWV�DUH�H[WUHPHO\�XVHIXO�WR�XV�DQG�PRVW

RI� RXU� RQ�JRLQJ� FROODERUDWLRQV� ZHUH� DFWXDOO\� LQLWLDWHG

WKURXJK�VXFK�HYHQWV�

$W�WKH�VDPH�WLPH��ZH�SDUWLFLSDWH�LQ�(XURSHDQ�&RSHUQLFXV

SURMHFWV��*/266(5��ZKLFK�ZDV�VXFFHVVIXOO\�FRPSOHWHG�

67((/�DQG�&21&('(�

6XFK� (XURSHDQ� SURMHFWV� DGGUHVV� SUREOHPV� RI� HIIHFWLYH

FRPPXQLFDWLRQ��ZKLFK�DUH�HVSHFLDOO\�UHOHYDQW�LQ�&((��DQ

HPHUJLQJ�PDUNHW�ZLWK�EURDG�ODQJXDJH�GLYHUVLW\�

*/266(5

*/266(5� DLPV� DW� DSSO\LQJ� VWDWH�RI�WKH�DUW� OLQJXLVWLF

WHFKQRORJ\� WR� &RPSXWHU�$VVLVWHG� /DQJXDJH� /HDUQLQJ�

7KH�SURMHFW�UDQ�IRU�WZR�\HDUV��XQWLO�$SULO������DQG�EXLOW

WKUHH�VRIWZDUH�SURWRW\SHV�DV�D�GHPRQVWUDWLRQ�RI�FRQFHSW�

7KH� */266(5� SURWRW\SHV� DUH� GHVLJQHG� WR� KHOS� SHRSOH

ZKR� SDUWLDOO\� NQRZ� D� ODQJXDJH� EXW� FDQQRW� UHDG� LW

TXLFNO\��7KH�SURMHFW�YLVLRQ�LV�WKDW�VSHDNHUV�RI�%XOJDULDQ�

(VWRQLDQ� RU� +XQJDULDQ�� ZLWK� SDUWLDO� NQRZOHGJH� RI

(QJOLVK�PLJKW�UHDG�H�J��D�VRIWZDUH�PDQXDO�RQ�WKH�VFUHHQ�

8SRQ�HQFRXQWHULQJ�DQ�XQNQRZQ�RU�DQ�XQIDPLOLDU�XVH�RI

NQRZQ� ZRUGV� WKH� XVHU� FDQ� PRXVH� LW� WR� LQYRNH� RQ�OLQH

KHOS� �IROORZ� D� G\QDPLF� K\SHUOLQN��� +HOS� SURYLGHV� WKH

IROORZLQJ�IDFLOLWLHV�

�� D�PRUSKR�V\QWDFWLF�DQDO\VLV�RI�WKH�FOLFNHG�ZRUGV

�� WKH�HQWU\�RI�WKH�FRUUHVSRQGLQJ�VWHP�LQ�D�ELOLQJXDO

GLFWLRQDU\

�� VLPLODU�H[DPSOHV�LQ�RQ�OLQH�ELOLQJXDO�FRUSRUD�

�7KH� SURMHFW� FRYHUV� %XOJDULDQ�� (VWRQLDQ� DQG� +XQJDULDQ

DV�IDU�DV�&((�ODQJXDJHV�DUH�FRQFHUQHG��7KH�SURMHFW�ZDV

FR�RUGLQDWHG�E\�$OID�LQIRUPDWLFD�� *URQLQJHQ� 8QLYHUVLW\

DQG� LQYROYHG� WKH� %XOJDULDQ� $FDGHP\� RI� 6FLHQFH

�/LQJXLVWLF� 0RGHOOLQJ� /DERUDWRU\� DVVLVWHG� E\� WKH

,QVWLWXWH� IRU� %XOJDULDQ� /DQJXDJH��� WKH� 8QLYHUVLW\� RI

7DUWX� DVVLVWHG� E\� WKH� ,QVWLWXWH� IRU� (VWRQLDQ� /DQJXDJH

�7DOOLQQ��� 0RUSKRORJLF� IURP� %XGDSHVW� DQG� WKH� ;HUR[

5HVHDUFK�&HQWUH�(XURSH�

67((/

�7KH� 67((/� SURMHFW� ZLOO� H[WHQG� WKH� IXQFWLRQDOLW\� RI

H[LVWLQJ� WUDQVODWLRQ�DLG� WRROV� WR�&]HFK�DQG�3ROLVK�ZLWK� D

VSHFLDO� LQWHUHVW� LQ� SURYLGLQJ� WUDQVODWLRQ� DVVLVWDQFH� IRU

WHFKQLFDO� DQG� VSHFLDOLVHG� GRFXPHQWDWLRQ�� 7KLV� FDQ� EH

XVHIXO�IRU�FRPSUHKHQGLQJ�GRFXPHQWV�VXFK�DV�WH[WERRNV�RU

PDQXDOV� WKDW�RIWHQ�FRQWDLQ� VSHFLDO� WHUPLQRORJ\��ZKLFK� LV

QRW�SDUW�RI�D�IRUHLJQ�UHDGHU¶V�EDVLF�YRFDEXODU\�

7KH� SURMHFW� ZLOO� FDSLWDOLVH� RQ� H[SHULHQFH� DQG� WRROV

SUHYLRXVO\� EXLOW� DV� SDUW� RI� WKH� /RFROH[�&203$66� (8

SURMHFW��FRPSUHKHQVLRQ�DVVLVWDQW�IRU�(QJOLVK��)UHQFK�DQG

*HUPDQ� WH[WV��� ,Q� SDUWLFXODU�� WKH� 67((/� SURMHFW� ZLOO

UHXVH�DQG�DGDSW�WKH�/RFROH[�HQJLQH�DQG�LQWHUIDFH�

7HFKQLFDOO\�� WKH� SURMHFW� ZLOO� IRFXV� RQ� WKH� IROORZLQJ

DVSHFWV�

�� XSGDWLQJ�H[LVWLQJ�ELOLQJXDO�UHVRXUFHV��&]HFK�RU

3ROLVK�DV�RQH�ODQJXDJH�DQG�(QJOLVK�DV�WKH�RWKHU

RQH��DQG�FRQYHUWLQJ�VXFK�UHVRXUFHV�WR�WKH�IRUPDW

UHTXLUHG�E\�WKH�/RFROH[�HQJLQH�

�� FUHDWLQJ�QHZ�ELOLQJXDO�WHUPLQRORJLFDO�UHVRXUFHV

�LQFOXGLQJ�&]HFK�RU�3ROLVK�DV�RQH�ODQJXDJH��LQ�D

VHPL�DXWRPDWLF�IDVKLRQ�

�� DGDSWLQJ�WKH�/RFROH[�HQJLQH�DQG�LQWHUIDFH�WR�WKH

QHZ�ODQJXDJHV�DQG�WR�QHZ�XVHU�QHHGV�LQ�WKH

VSHFLDOLVHG�GRPDLQ�RI�WHUPLQRORJ\�

7KH� SURMHFW� LQFOXGHV� OH[LFRJUDSKLF� ZRUN� �GLFWLRQDU\

UHYLVLRQ� DQG� HQKDQFHPHQW�� YDOLGDWLRQ� RI� WHUPLQRORJ\

H[WUDFWLRQ��YDOLGDWLRQ�RI�WKH�UHVXOWLQJ�WUDQVODWLRQ�DLG�WRRO�

DQG�FRPSXWDWLRQDO�ZRUN��DGDSWDWLRQ�RI�H[LVWLQJ�VRIWZDUH



WR� QHZ� ODQJXDJHV�� LQWHJUDWLRQ� RI� QHZO\� GHYHORSHG

OLQJXLVWLF�UHVRXUFHV�LQ�&]HFK�DQG�3ROLVK�IRU�WHUPLQRORJ\

H[WUDFWLRQ�DQG�DOLJQPHQW��LQWHJUDWLRQ�RI�DOO�WKH�WRROV�LQWR

WKH�HQG�XVHU�DSSOLFDWLRQ��

2XU�67((/�SDUWQHUV�LQFOXGH�3UDJXH��:DUVDZ��7XELQJHQ

DQG� /\RQ� 8QLYHUVLWLHV�� DV� ZHOO� DV� WZR� 60(V�� 0RUDYLD

7UDQVODWLRQV�IURP�%UQR�DQG�/H[LV�IURP�:URFODZ�

&21&('(

;5&(� UHFHQWO\� MRLQHG� D� QHZ� (XURSHDQ� SURMHFW�

&21&('(�� 7KH� SURMHFW� ZLOO� GHYHORS� OH[LFDO� GDWDEDVHV

IRU� VL[� &((� ODQJXDJHV�� %XOJDULDQ�� &]HFK�� (VWRQLDQ�

+XQJDULDQ�� 5RPDQLDQ� DQG� 6ORYHQH�� ,W� ZLOO� GHOLYHU

PHGLXP�VL]H� 7(,� �7H[W� (QFRGLQJ� ,QLWLDWLYH�� FRQIRUPDQW

OH[LFRQV�� VXLWDEOH� IRU� /DQJXDJH� (QJLQHHULQJ� XVH�� 7KH

&21&('(� OH[LFDO� GDWDEDVHV� ZLOO� EH� GHULYHG� IURP� DQG

LQWHJUDWHG� ZLWK� WKH� 08/7(;7�($67� SDUDOOHO� DOLJQHG

FRUSXV�� 7KH� FRPELQHG� UHVXOWV� RI� WKH� WZR� SURMHFWV� ZLOO

FRQVWLWXWH�DQ�LQWHJUDWHG�PXOWLOLQJXDO�UHVRXUFH��ZKLFK�IXOO\

H[SORLWV�WKH�UHVXOWV�RI�ERWK�SURMHFWV�

3DUWLFLSDWLQJ� LQ� WKLV� SURMHFW� LV� D� JUHDW� RSSRUWXQLW\� IRU

;HUR[��)RU�RQH�WKLQJ��LW�LV�D�QDWXUDO�FRQWLQXDWLRQ�RI�PDQ\

RI� WKH�SDUWQHUVKLSV�ZH�KDYH� DOUHDG\� HVWDEOLVKHG� LQ� &((�

DQG� D� JRRG� VLJQ� WKDW� VXFK� FROODERUDWLRQV� IHUWLOLVH� 5	'�

6HFRQG�� LW� DGGUHVVHV� WHFKQLFDO� LVVXHV� ZKLFK� DUH� RI

VWUDWHJLF� LPSRUWDQFH� IRU� RXU� UHVHDUFK�� VXFK� DV� OH[LFDO

GDWDEDVHV�DQG�PXOWLOLQJXDOLW\��DQG�ZH�H[SHFW�WR�JDLQ�D�ORW

IURP�MRLQW�ZRUN�ZLWK�WKH�EHVW�H[SHUWV�LQ�(XURSH�DW�ODUJH�

%DVHG� RQ� WKH� SRVLWLYH� OHVVRQV� OHDUQW� IURP� RXU

FROODERUDWLRQ� LQ�&((��ZH�ZLOO�QRZ�GHYHORS� LQWHUQDWLRQDO

FROODERUDWLRQ� LQ� D� PRUH� V\VWHPDWLF� ZD\�� WKURXJK� WKH

QHZO\� HVWDEOLVKHG� ;HUR[� /DQJXDJH� 5HVRXUFHV� *URXS�

7KLV� JURXS� ZLOO� FRRUGLQDWH� DFWLYLWLHV� FRQFHUQLQJ� WKH

DFTXLVLWLRQ�� GHYHORSPHQW�� PDLQWHQDQFH� DQG� WHVWLQJ� RI

ODQJXDJH� UHVRXUFHV�� VXFK� DV� PRQR�� DQG� PXOWLOLQJXDO

GLFWLRQDULHV� DQG� FRUSRUD�� SDUW�RI�VSHHFK� WDJJHUV� DQG

VKDOORZ� SDUVHUV�� 7KLV� ZLOO� LQFOXGH� GHYHORSLQJ� D� ODUJH

FRPPXQLW\�RI�XVHUV�DQG�H[SHULPHQWHUV�IRU�RXU�EDVLF�WRROV�

WKURXJK� UHVHDUFK� OLFHQVHV�� ZKLFK� ZLOO� JLYH� DOO� RI� XV� D

PXFK�EHWWHU�YLHZ�RI� WKH� WHFKQLFDO�DQG�KXPDQ�FKDOOHQJHV

LQYROYHG�E\�WKH�PXOWLOLQJXDO�LQIRUPDWLRQ�VRFLHW\�

�� $33/,&$7,216

���� /2&2/(;��D�0DFKLQH�$LGHG�&RPSUHKHQVLRQ

'LFWLRQDU\

/2&2/(;� LV� DQ� RQ�OLQH� ELOLQJXDO� FRPSUHKHQVLRQ

GLFWLRQDU\�� ZKLFK� DLGV� WKH� XQGHUVWDQGLQJ� RI� HOHFWURQLF

GRFXPHQWV� ZULWWHQ� LQ� D� IRUHLJQ� ODQJXDJH� >�������@�� ,W

GLVSOD\V� RQO\� WKH� DSSURSULDWH� SDUW� RI� D� GLFWLRQDU\� HQWU\

ZKHQ� D� XVHU� FOLFNV� RQ� D� ZRUG� LQ� D� JLYHQ� FRQWH[W�� 7KH

V\VWHP� GLVDPELJXDWHV� SDUWV� RI� VSHHFK� DQG� UHFRJQLVHV

PXOWLZRUG� H[SUHVVLRQV� VXFK� DV� FRPSRXQGV� �H�J�� KHDUW

DWWDFN��� SKUDVDO� YHUEV� �H�J�� WR� QLW� SLFN��� LGLRPDWLF

H[SUHVVLRQV� �H�J�� WR� WDNH� WKH� EXOO� E\� WKH� KRUQV�� DQG

SURYHUEV� �H�J�� ELUGV�RI� D� IHDWKHU� IORFN� WRJHWKHU��� ,Q� VXFK

FDVHV� /2&2/(;� GLVSOD\V� WKH� WUDQVODWLRQ� RI� WKH� ZKROH

SKUDVH� DQG� QRW� WKH� WUDQVODWLRQ� RI� WKH� ZRUG� WKH� XVHU� KDV

FOLFNHG�RQ�

)RU� LQVWDQFH�� VRPHRQH� PD\� XVH� D� )UHQFK�(QJOLVK

GLFWLRQDU\� WR� XQGHUVWDQG� WKH� IROORZLQJ� WH[W� ZULWWHQ� LQ

)UHQFK�

/RUVTX
RQ� pYRTXH� GHYDQW� OHV� FDGUHV� OD

VpSDUDWLRQ� QpJRFLpH�� OHV� UXPHXUV� IDQWDLVLVWHV� YRQW

DSSDUHPPHQW�WRXMRXUV�ERQ�WUDLQ�

:KHQ� WKH� XVHU� FOLFNV� RQ� WKH� ZRUG� FDGUHV�� /2&2/(;

LGHQWLILHV� LWV� 326� DQG� EDVH� IRUP�� ,W� WKHQ� GLVSOD\V� WKH

FRUUHVSRQGLQJ� HQWU\�� KHUH� WKH� QRXQ� FDGUH�� ZLWK� LWV

GLIIHUHQW�VHQVH� LQGLFDWRUV�DQG�DVVRFLDWHG� WUDQVODWLRQV�� � ,Q

WKLV� SDUWLFXODU� FRQWH[W�� WKH� YHUE� UHDGLQJ� RI� FDGUHV� LV

LJQRUHG� E\� /2&2/(;�� $FWXDOO\�� LQ� RUGHU� WR� PDNH� WKH

HQWU\�HDVLHU�WR�XVH��RQO\�HVVHQWLDO�HOHPHQWV�DUH�GLVSOD\HG�

FDGUH��,����QP

���>FRQVWU�DUW@��RI�D�SLFWXUH��D�ZLQGRZ��IUDPH

����VFHQHU\��VHWWLQJ

����PLOLHX��VXUURXQGLQJV

����VWUXFWXUH��FRQWH[W��IUDPHZRUN

����HPSOR\HH��H[HFXWLYH

����RI�D�ELNH��PRWRUF\FOH��IUDPH

7KH� ZRUG� WUDLQ� LQ� WKH� VDPH� H[DPSOH� DERYH� LV� SDUW� RI� D

YHUEDO� PXOWLZRUG� H[SUHVVLRQ� DOOHU� ERQ� WUDLQ�� ,Q� RXU

H[DPSOH��WKH�H[SUHVVLRQ�LV�LQIOHFWHG�DQG�WZR�DGYHUEV�KDYH

EHHQ�VWXFN�LQ�EHWZHHQ�WKH�KHDG�YHUE�DQG�LWV�FRPSOHPHQW�

6WLOO�/2&2/(;�UHWULHYHV�RQO\� WKH�HTXLYDOHQW�H[SUHVVLRQ

LQ�(QJOLVK�WR�EH�IO\LQJ�DURXQG�DQG�QRW�WKH�HQWLUH�HQWU\�IRU

WUDLQ�

WUDLQ��,����QP

����>UXPHXUV@�DOOHU�ERQ�WUDLQ���WR�EH�IO\LQJ�URXQG

/2&2/(;� XVHV� DQ� 6*0/�WDJJHG� ELOLQJXDO� GLFWLRQDU\

�WKH� 2[IRUG�+DFKHWWH� )UHQFK� (QJOLVK� 'LFWLRQDU\��� 7R

DGDSW� WKLV� GLFWLRQDU\� WR� /2&2/(;� UHTXLUHG� WKH

IROORZLQJ�

�� 5HYLVLRQ� RI� DQ� 6*0/�WDJJHG� 'LFWLRQDU\� WR� EXLOG� D

GLVDPELJXDWHG�DFWLYH�GLFWLRQDU\��'$'��

�� 5HZULWLQJ� PXOWL�ZRUG� H[SUHVVLRQV� DV� UHJXODU

H[SUHVVLRQV�XVLQJ�D�VSHFLDO�JUDPPDU�

�� %XLOGLQJ� D� ILQLWH� VWDWH� PDFKLQH�� ZKLFK� FRPSDFWO\

DVVRFLDWHV�LQGH[�QXPEHUV�ZLWK�GLFWLRQDU\�HQWULHV�

7KH�ORRNXS�SURFHVV�LWVHOI�PD\�EH�UHSUHVHQWHG�DV�IROORZV�

�� VSOLW�WKH�VHQWHQFH�VWULQJ�LQWR�ZRUGV��WRNHQLVDWLRQ��

�� QRUPDOLVH�HDFK�ZRUG�WR�D�VWDQGDUG�IRUP�E\�FKDQJLQJ

FDVHV�DQG�FRQVLGHULQJ�VSHOOLQJ�YDULDQWV�

�� LGHQWLI\� DOO� SRVVLEOH� PRUSKR�V\QWDWLF� XVDJHV� �EDVH

IRUP�DQG�PRUSKR�V\QWDFWLF�WDJV��IRU�HDFK�ZRUG�LQ�WKH

VHQWHQFH�

�� GLVDPELJXDWH�WKH�326�



�� ILQG�UHOHYDQW�HQWULHV��LQFOXGLQJ�SRVVLEOH�KRPRJUDSKV

RU� FRPSRXQGV�� LQ� WKH� GLFWLRQDU\� IRU� WKH� OH[LFDO

IRUP�V��FKRVHQ�E\�WKH�326�GLVDPELJXDWRU�

�� XVH� WKH� UHVXOW� RI� WKH� PRUSKRORJLFDO� DQDO\VLV� DQG

GLVDPELJXDWLRQ�WR�HOLPLQDWH�LUUHOHYDQW�VHFWLRQV�

�� SURFHVV� WKH� UHJXODU� H[SUHVVLRQV� WR� VHH� LI� WKH\�PDWFK

WKH�ZRUG
V�DFWXDO�FRQWH[W� LQ�RUGHU� WR� LGHQWLI\�VSHFLDO

RU�LGLRPDWLF�XVDJHV�

�� GLVSOD\� WR� WKH� XVHU� RQO\� WKH� PRVW� DSSURSULDWH

WUDQVODWLRQ� EDVHG� RQ� WKH� SDUW� RI� VSHHFK� DQG

VXUURXQGLQJ�FRQWH[W�

%HVLGHV� EHLQJ� DQ� HIIHFWLYH� WRRO� IRU� XQGHUVWDQGLQJ�

/2&2/(;� FRXOG� DOVR� EH� XVHIXO� LQ� WKH� IUDPHZRUN� RI

ODQJXDJH� OHDUQLQJ�� /2&2/(;� DOVR� SRLQWV� RXW� WKDW

H[LVWLQJ�RQ�OLQH�GLFWLRQDULHV��HYHQ�ZKHQ�RUJDQLVHG� OLNH� D

GDWDEDVH�UDWKHU�WKDQ�D�VHW�RI�W\SH�VHWWLQJ�LQVWUXFWLRQV��DUH

QRW�QHFHVVDULO\�VXLWDEOH�IRU�1/3�DSSOLFDWLRQV��%\�DGGLQJ

JUDPPDU� UXOHV� WR� WKH� GLFWLRQDU\� LQ� RUGHU� WR� GHVFULEH� WKH

SRVVLEOH� YDULDWLRQV� RI� PXOWLZRUG� H[SUHVVLRQV� ZH� DGG� D

G\QDPLF� IHDWXUH� WR� WKLV� GLFWLRQDU\�� 6*0/� IXQFWLRQV� QR

ORQJHU�SRLQW�WR�WH[W�EXW�WR�SURJUDPV�

���� 7H[W�0LQLQJ�DQG�0XOWLOLQJXDO�,QIRUPDWLRQ

5HWULHYDO

0DQ\� RI� WKH� OLQJXLVWLF� WRROV� EHLQJ� GHYHORSHG� DW� RXU

&HQWUH�DUH�EHLQJ�XVHG�LQ�DSSOLHG�UHVHDUFK�LQWR�WH[W�PLQLQJ

DQG�PXOWLOLQJXDO� LQIRUPDWLRQ� UHWULHYDO� >���@��0XOWLOLQJXDO

LQIRUPDWLRQ� UHWULHYDO� DOORZV� WKH� LQWHUURJDWLRQ� RI� WH[WV

ZULWWHQ�LQ�D�WDUJHW�ODQJXDJH�%�E\�XVHUV�DVNLQJ�TXHVWLRQV�LQ

VRXUFH�ODQJXDJH�$�

,Q�RUGHU�WR�SHUIRUP�WKLV�UHWULHYDO��WKH�IROORZLQJ�OLQJXLVWLF

SURFHVVLQJ�VWHSV�DUH�SHUIRUPHG�RQ�WKH�GRFXPHQWV�DQG�WKH

TXHU\�

�� $XWRPDWLFDOO\�UHFRJQLVH�ODQJXDJH�RI�WKH�WH[W�

�� 3HUIRUP�WKH�PRUSKRORJLFDO�DQDO\VLV�RI�WKH�WH[W�XVLQJ

;HUR[�ILQLWH�VWDWH�DQDO\VHUV�

�� 3DUW�RI�VSHHFK� WDJ� WKH� ZRUGV� LQ� WKH� WH[W� XVLQJ� WKH

SUHFHGLQJ�PRUSKRORJLFDO�DQDO\VLV�DQG�WKH�SUREDELOLW\

RI�ILQGLQJ�SDUW�RI�VSHHFK�WDJ�SDWKV�LQ�WKH�WH[W�

�� /HPPDWLVH�� L�H�� QRUPDOLVH� RU� UHGXFH� WR� GLFWLRQDU\

HQWU\� IRUP�� WKH� ZRUGV� LQ� WKH� WH[W� XVLQJ� WKH� SDUW� RI

VSHHFK�WDJV�

7KLV� PRUSKRORJLFDO� DQDO\VLV�� WDJJLQJ�� DQG� VXEVHTXHQW

OHPPDWLVDWLRQ� RI� DQDO\VHG� ZRUGV� KDV� SURYHG� WR� EH� D

XVHIXO� LPSURYHPHQW� IRU� LQIRUPDWLRQ� UHWULHYDO� DV� DQ\

LQIRUPDWLRQ� UHWULHYDO� VSHFLILF� VWHPPLQJ�� 7R� SURFHVV� D

JLYHQ� TXHU\�� DQ� LQWHUPHGLDWH� IRUP� RI� WKH� TXHU\� PXVW� EH

JHQHUDWHG�ZKLFK�KH�QRUPDOLVHG� ODQJXDJH�RI� WKH�TXHU\� WR

WKH�LQGH[HG�WH[W�RI�WKH�GRFXPHQWV��7KLV�LQWHUPHGLDWH�IRUP

FDQ� EH� FRQVWUXFWHG� E\� UHSODFLQJ� HDFK� ZRUG� ZLWK� WDUJHW

ODQJXDJH� ZRUGV� WKURXJK� DQ� RQ�OLQH� ELOLQJXDO� GLFWLRQDU\�

7KH�LQWHUPHGLDWH�TXHU\��ZKLFK�LV�LQ�WKH�VDPH�ODQJXDJH�DV

WKH� WDUJHW� GRFXPHQWV�� LV� SDVVHG� DORQJ� WR� D� WUDGLWLRQDO

LQIRUPDWLRQ� UHWULHYDO� V\VWHP�� VXFK� DV� 60$57��� 7KLV

VLPSOH�ZRUG�EDVHG�PHWKRG�LV� WKH�ILUVW�DSSURDFK�ZH�KDYH

EHHQ�WHVWLQJ��,QLWLDO�UXQV�LQGLFDWH�WKDW�LQFRUSRUDWLQJ�PXOWL�

ZRUG� H[SUHVVLRQ� PDWFKLQJ� FDQ� VLJQLILFDQWO\� LPSURYH

UHVXOWV�� 7KH� PXOWL�ZRUG� H[SUHVVLRQV� PRVW� LQWHUHVWLQJ� IRU

LQIRUPDWLRQ� UHWULHYDO� DUH� WHUPLQRORJLFDO� H[SUHVVLRQV�

ZKLFK�PRVW�RIWHQ�DSSHDU�DV�QRXQ�SKUDVHV�LQ�(QJOLVK�

���� &DOOLPDTXH��D�FROODERUDWLYH�SURMHFW�IRU�YLUWXDO

OLEUDULHV

'LJLWDO� OLEUDULHV� UHSUHVHQW� D� QHZ� ZD\� RI� DFFHVVLQJ

LQIRUPDWLRQ�GLVWULEXWHG�DOO�RYHU�WKH�ZRUOG��YLD�WKH�XVH�RI�D

FRPSXWHU� FRQQHFWHG� WR� WKH� ,QWHUQHW� QHWZRUN�� :KHUHDV� D

SK\VLFDO� OLEUDU\� GHDOV� SULPDULO\� ZLWK� SK\VLFDO� GDWD�� D

GLJLWDO� OLEUDU\� GHDOV� ZLWK� HOHFWURQLF� GRFXPHQWV� VXFK� DV

WH[WV��SLFWXUHV��VRXQGV�DQG�YLGHR�

:H� H[SHFW� PRUH� IURP� D� GLJLWDO� OLEUDU\� WKDQ� RQO\� WKH

SRVVLELOLW\� RI� EURZVLQJ� LWV� GRFXPHQWV�� $� GLJLWDO� OLEUDU\

IURQW�HQG� VKRXOG� SURYLGH� XVHUV� ZLWK� D� VHW� RI� WRROV� IRU

TXHU\LQJ�DQG�UHWULHYLQJ�LQIRUPDWLRQ��DV�ZHOO�DV�DQQRWDWLQJ

SDJHV�RI�D�GRFXPHQW��GHILQLQJ�K\SHU�OLQNV�EHWZHHQ�SDJHV

RU�KHOSLQJ�WR�XQGHUVWDQG�PXOWLOLQJXDO�GRFXPHQWV�

&DOOLPDTXH�LV�RQH�RI�RXU�SURMHFWV�GHDOLQJ�ZLWK�VXFK�QHZ

IXQFWLRQDOLWLHV� IRU� GLJLWDO� OLEUDULHV�� 0RUH� SUHFLVHO\�

&DOOLPDTXH� LV�D�FROODERUDWLYH�SURMHFW�EHWZHHQ� WKH�;HUR[

5HVHDUFK�&HQWUH�DQG�UHVHDUFK�DFDGHPLF�LQVWLWXWLRQV�RI�WKH

*UHQREOH� DUHD� �,0$*�� ,15,$�� &,&*��� 7KH� JRDO� LV� WR

EXLOG�D�YLUWXDO�OLEUDU\�WKDW�UHFRQVWUXFWV�WKH�HDUO\�KLVWRU\�RI

LQIRUPDWLRQ�WHFKQRORJ\�LQ�)UDQFH��7KH�SURMHFW�LV�EDVHG�RQ

D�VLPLODU�SURMHFW��WKH�&ODVV�SURMHFW��ZKLFK�ZDV�VWDUWHG�E\

WKH� 8QLYHUVLW\� RI� &RUQHOO� VHYHUDO� \HDUV� DJR� XQGHU� WKH

OHDGHUVKLS�RI�6WXDUW�/\QQ�WR�SUHVHUYH�EULWWOLQJ�ROG�ERRNV�

7KH�&ODVV�SURMHFW�UXQV�RYHU�FRQYHQWLRQDO�QHWZRUNV�DQG�DOO

VFDQQHG�PDWHULDO�LV�LQ�(QJOLVK�

7KH�&DOOLPDTXH�SURMHFW�LQFOXGHV�WKH�IROORZLQJ�VWHSV�

�� 6FDQQLQJ�DQG�LQGH[LQJ�DURXQG������WHFKQLFDO�UHSRUWV

DQG� ����� WKHVHV� ZULWWHQ� DW� WKH� 8QLYHUVLW\� RI

*UHQREOH�� XVLQJ� ;HUR[� ;'2'�� D� V\VWHP� LQWHJUDWHG

ZLWK�D� VFDQQHU��D�3&��D�KLJK�VSHHG�SULQWHU�� VRIWZDUH

IRU� GHTXHXHLQJ�� LQGH[LQJ�� VWRULQJ�� HWF�� 1XPHULVHG

GRFXPHQWV�FDQ�EH� UHZRUNHG�SDJH�E\�SDJH� DQG�HYHQ

UHVWUXFWXUHG� DW� WKH�XVHU
V� FRQYHQLHQFH�� ��� *E\WHV� RI

PHPRU\�DUH�QHHGHG�WR�VWRUH�WKH�LPDJHV��$EVWUDFWV�DUH

2&5HG�WR�SHUPLW�WH[WXDO�VHDUFK�

�� 'RFXPHQWV�DUH�UHFRUGHG�RQ�D�UHODWLRQDO�GDWDEDVH�RQ�D

81,;� VHUYHU�� $� QXPEHU� RI� LGHQWLILHUV� �WLWOH�� DXWKRU�

UHIHUHQFH�QXPEHU�� DEVWUDFW�� HWF��� DUH� DVVRFLDWHG� ZLWK

HDFK�GRFXPHQW�WR�IDFLOLWDWH�WKH�VHDUFK

�� 0XOWLOLQJXDO� WHUPLQRORJ\� GHULYHG� IURP� PXOWLOLQJXDO

DEVWUDFWV� DOORZV� WKH� V\VWHP� WR� SURFHVV� QRQ�)UHQFK

TXHULHV�

�� :LWK� D� YLHZ� WR� PDNLQJ� WKHVH� GRFXPHQWV� ZLGHO\

DFFHVVLEOH�� ;HUR[� KDV� GHYHORSHG� VRIWZDUH� ZKLFK

DXWKRULVHV�DFFHVV�WR�WKLV�GDWDEDVH�E\�DQ\�FOLHQW�XVLQJ

WKH�KWWS�SURWRFRO�XVHG�E\�WKH�:RUOG�:LGH�:HE��7KH

EDVH�LV�WKXV�DFFHVVLEOH�YLD�DQ\�3&��0DFLQWRVK��81,;



VWDWLRQ� RU� HYHQ� IURP� D� VLPSOH� $6&,,� WHUPLQDO� �7KH

ZHE�DGGUHVV�LV�KWWS���FDOOLPDTXH�JUHQHW�IU��

�� 3ULQW�RQ�GHPDQG� IDFLOLWLHV� FRQQHFWHG� WR� WKH� QHWZRUN

DOORZ� WKH� XVHUV� WR� PDNH� FRSLHV� RI� WKH� VFDQQHG

PDWHULDO��7KLV� FRQQHFWLRQ� ZLOO� VXEVHTXHQWO\� GHYHORS

WRZDUGV�D�KLJK�RXWSXW�$70�QHWZRUN�

���� 7UDQVODWLRQ�DQG�DXWKRULQJ�V\VWHPV

;HUR[�OLQJXLVWLF�WRROV�DUH�HPEHGGHG�LQ�YDULRXV�SURGXFWV�

LQFOXGLQJ�WUDQVODWLRQ�DQG�DXWKRULQJ�V\VWHPV��7KH\�SURYLGH

SURIHVVLRQDO� DXWKRUV� DQG� WUDQVODWRUV� ZLWK� D� VXLWH� RI

VRIWZDUH� VXSSRUW� WRROV� GHVLJQHG� WR� IDFLOLWDWH� WKHLU� WDVNV

DQG� UHGXFH� WKHLU� ZRUNORDG�� 7KH� RIIHU� LQFOXGHV

WHUPLQRORJ\� PDQDJHPHQW� DQG� WUDQVODWLRQ� PHPRU\�� 6XFK

DSSOLFDWLRQV� DUH� EDVHG� RQ� ;H/'$�� WKH� ;HUR[� OLQJXLVWLF

HQJLQH�� ZKLFK� LQWHJUDWHV� WKH� OLQJXLVWLF� FRPSRQHQWV�

GHVFULEHG�DERYH�

������ 7HUPLQRORJ\�6XLWH

7KH�7HUPLQRORJ\�6XLWH��VHH�WKH�GLDJUDP�EHORZ��LQFOXGHV

WKH�IROORZLQJ�FRPSRQHQWV��LPSOHPHQWHG�IRU�:LQGRZV���

DQG�:LQGRZV�17�����DQG�DERYH�

7HUP)LQGHU��0XOWLOLQJXDO�7HUPLQRORJ\�([WUDFWLRQ

7HUP)LQGHU�HQDEOHV�WKH�XVHU�WR�VHPL�DXWRPDWLFDOO\�FUHDWH

PXOWLOLQJXDO� WHUPLQRORJ\�� KHQFH� HQVXULQJ� D� KXJH

SURGXFWLYLW\� LQFUHDVH� RYHU� PDQXDO� WHUPLQRORJ\� FUHDWLRQ�

7HUP)LQGHU� LV� EDVHG� RQ� WKH� OLQJXLVWLF� FRPSRQHQWV

GHVFULEHG� DERYH�� HVSHFLDOO\� 13� H[WUDFWLRQ� WRROV� DQG

DOLJQPHQW��7HUP)LQGHU� VXSSRUWV� 'XWFK�� (QJOLVK�� )UHQFK�

*HUPDQ�� ,WDOLDQ�� 6SDQLVK�� DQG� 3RUWXJXHVH�� $Q\� RI� WKHVH

ODQJXDJHV�FDQ�EH�VRXUFH�RU�WDUJHW�

,Q�DGGLWLRQ��'DQLVK��6ZHGLVK��)LQQLVK��1RUZHJLDQ��&]HFK�

+XQJDULDQ��5XVVLDQ��5RPDQLDQ��3ROLVK��$UDELF��-DSDQHVH�

.RUHDQ�DUH�XQGHU�GHYHORSPHQW�

%XLOW�RQ�WRS�RI�2SHQ�'DWDEDVH�&RQQHFWLYLW\��2'%&���WKH

GDWDEDVH� LQGHSHQGHQW� OD\HU� IURP� 0LFURVRIW�� 7HUP)LQGHU

LV� LQGHSHQGHQW� IURP� D� VSHFLILF� GDWDEDVH�� 7HUP)LQGHU

VXSSRUWV�6*0/��+70/��;0/��LVR��������DQG�5LFK�7H[W

)RUPDW�GRFXPHQWV�

7HUP0DQDJHU���7HUPLQRORJ\�'DWDEDVH�LQ�&RQWH[W

7HUP0DQDJHU� LV� WKH� FRPSOHPHQW� WR� 7HUP)LQGHU�� ,W

HQDEOHV�RQH� WR�TXLFNO\�PDQDJH� WKH� WHUPLQRORJ\� WKDW�ZDV

FUHDWHG�ZLWK�7HUP)LQGHU��2QH�FDQ�PRGLI\� LW�� DGG� WHUPV�

UHPRYH�RWKHUV��DQG�DGG�VSHFLILF�LQIRUPDWLRQ��7KH�7HUP�,Q

&RQWH[W� YLHZ� HQDEOHV� XVHUV� WR� VHH� DOO� RFFXUUHQFHV� RI� D

WHUP�LQ�WKH�FRQWH[W�RI�WKH�RULJLQDO�VHQWHQFHV�

7HUP0DQDJHU� XVHV� VHYHUDO� YLHZV� WR� GLVSOD\� WKH

WHUPLQRORJ\�� )RUP� 9LHZ�� WR� YLHZ� DOO� WKH� LQIRUPDWLRQ

UHODWHG�WR�D�WHUP��7DEOH�9LHZ��WR�VHH� LQIRUPDWLRQ�UHODWHG

WR� VHYHUDO� WHUPV�� 'LFWLRQDU\� YLHZ�� WR� VHH� WHUPV� WKDW� DUH

UHODWHG��2QH�FDQ�GHILQH�ILOWHUV�WR�VHH�RQO\�D�VXEVHW�RI�WKH

GDWDEDVH�� 2QH� FDQ� FXVWRPLVH� IRQWV�� FRORXUV�� 2QH� FDQ

FUHDWH�RQH¶V�RZQ�ILHOGV�WR�VWRUH�XVHU�GHILQHG�LQIRUPDWLRQ�

7HUP&KHFNHU���&RQWUROOHG�7HUPLQRORJ\�7RRO

7KH�WHUPLQRORJ\�WKDW�KDV�EHHQ�EXLOW�XVLQJ�7HUP)LQGHU�FDQ

WKHQ� EH� XVHG� E\� 7HUP&KHFNHU� WR� SURYLGH� DXWKRUV� ZLWK

LQWHUDFWLYH� IHHGEDFN�� WR� KHOS� WKHP� LQFUHDVH� WKH

WHUPLQRORJ\� FRQVLVWHQF\�� 7KLV� WRRO� FDQ� EH� XVHG� ERWK� E\

WKH� DXWKRU� IRU� WKH� VRXUFH� WHUPLQRORJ\� DQG� E\� WKH

WUDQVODWRU�IRU�WKH�WDUJHW�WHUPLQRORJ\�

7HUP&KHFNHU�LV�IXOO\�LQWHJUDWHG�ZLWK�ZRUG�SURFHVVRUV�� ,W

SURYLGHV� WKH� VDPH� ORRN� DQG� IHHO� WKDQ� WKH� VWDQGDUG� VSHOO

FKHFNHU�IXQFWLRQ�

)LJXUH�����7HUPLQRORJ\�6XLWH
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0XOWLOLQJXDO�$VVLVWDQW���&RPSUHKHQVLRQ�$LG�7RRO

7KLV�0XOWLOLQJXDO�$VVLVWDQW�SURYLGHV�WUDQVODWLRQ�RI�ZRUGV

LQ� FRQWH[W�� XVLQJ� D� JHQHUDO� RU� VSHFLDOLVHG� GLFWLRQDU\�� ,W

FDQ�GLIIHUHQWLDWH�EHWZHHQ�VLPLODU�H[SUHVVLRQV� WKDW� VKRXOG

EH�WUDQVODWHG�GLIIHUHQWO\��³DSSO\�WR´�YV��³DSSO\�VRPHWKLQJ

WR´���7KH�0XOWLOLQJXDO�$VVLVWDQW�LV�EDVHG�RQ�WKH�UHVXOWV�RI

WKH�/RFROH[�SURMHFW�GHVFULEHG�DERYH�

������ 7UDQVODWLRQ�PHPRU\

7UDQVODWLRQ� PHPRU\� KHOSV� WKH� WUDQVODWLRQ� SURFHVV� E\

UHFRJQLVLQJ� SUHYLRXVO\� WUDQVODWHG� WH[WV�� WKH� V\VWHP

�NHHSV�� VHQWHQFHV� WKDW� KDYH� EHHQ� SUHYLRXVO\� WUDQVODWHG�

ZLWK� WKHLU� FRUUHVSRQGLQJ� WUDQVODWLRQ�� :KHQ� D� QHZ

GRFXPHQW�KDV� WR�EH� WUDQVODWHG�� RU� DQ� XSGDWHG� YHUVLRQ� RI

DQ�H[LVWLQJ�GRFXPHQW��WKH�WUDQVODWLRQ�PHPRU\�FDQ�UDSLGO\

ILQG� LGHQWLFDO� RU� VLPLODU� VHQWHQFHV� DQG� UHWULHYH� WKHP� IRU

WKH� WUDQVODWRU� WR� YLHZ�� 7KLV� ZLOO� VDYH� DQ\� XQQHFHVVDU\

GXSOLFDWLRQ� RI� ZRUN� IRU� WKH� WUDQVODWRU� ZKLOVW� LQFUHDVLQJ

FRQVLVWHQF\� DQG�TXDOLW\�RI� WUDQVODWLRQV�� %\� FXWWLQJ� GRZQ

RQ�WKH�UHSHWLWLRXV�DQG�URXWLQH�ZRUN��7UDQVODWLRQ�0HPRU\

IUHHV�XS�WKH� WUDQVODWRU� WR�IRFXV�RQ�QHZ�WH[WV�DQG� WKHUHE\

UHGXFH�WKH�RYHUDOO�WLPH�DQG�FRVW�RI�WUDQVODWLRQ�

7KH� )LOWHU�� $� ILOWHU� UHFHLYHV� WKH� VRXUFH� GRFXPHQW� WR� EH

WUDQVODWHG� ZKLFK� LW� SDUVHV�� H[WUDFWLQJ� LQIRUPDWLRQ� DERXW

WKH� VWUXFWXUH�� VXFK� DV� WLWOHV�� VW\OHV�� SDUDJUDSK� PDUNV� HWF�

7KH� SURFHVV� VLPXOWDQHRXVO\� H[WUDFWV� WKH� WH[W� LWVHOI�� SOXV

VRPH�DGGLWLRQDO�IRUPDWWLQJ��VXFK�DV�FKDUDFWHU�VW\OH���EROG�

LWDOLF�� XQGHUOLQHG«�� LQ� RUGHU� WR� VWRUH� DV� PXFK� GDWD� DV

SRVVLEOH� WR� UHGXFH� WKH� HIIRUWV� RI� WKH� KXPDQ� WUDQVODWRU�

7KLV�IRUPDW�LQIRUPDWLRQ�LV�VWRUHG�LQGHSHQGHQWO\�IURP�WKH

IRUPDW�RI�WKH�LQSXW�GRFXPHQW�DQG�VR�FDQ�UHODWH�WR�SDUWV�RI

WH[W� DV� ZHOO� DV� WKH� ZKROH� WH[W�� $GGLWLRQDO� GDWD� FDQ� EH

DGGHG�VXFK�DV�SDJH�QXPEHUV��GRFXPHQW�LGHQWLILFDWLRQ�HWF�

7KH� ILOWHU� FDQ� UHDG� WKH� PRVW� ZHOO� NQRZQ� GRFXPHQW

IRUPDWV� �57)� 6*0/� +70/� 0,)� ,QWHUOHDI�� DQG� LQ� WKLV

ZD\� LV� ZRUG� SURFHVVRU� LQGHSHQGHQW�� 7KH� ILOWHU� UHDGV

FKDUDFWHU� FRGHV� LQ� (QJOLVK�� )UHQFK�� *HUPDQ�� ,WDOLDQ�

6SDQLVK��3RUWXJXHVH�DQG�'XWFK�IRU�WKH�VRXUFH�GRFXPHQWV�

$Q� LQGHILQLWH� QXPEHU� RI� WDUJHW� ODQJXDJHV� FDQ� EH

VXSSRUWHG�ZKHQ�ZULWWHQ�LQ�8QLFRGH�FKDUDFWHUV�

6HJPHQWDWLRQ�� 7KH� LQSXW� WH[W� LV� VSOLW� XS� LQWR� XQLWV� RI

WUDQVODWLRQ� ZKLFK� DUH� WR� EH� VWRUHG� LQ� WKH� WUDQVODWLRQ

PHPRU\�GDWDEDVH��QRUPDOO\�FRQVLVWLQJ�RI�ZKROH�VHQWHQFHV

DQG� WKHLU� IRUPDWWLQJ�� 7KLV� IRUPDWWLQJ� LV� FRSLHG� WR� WKH

RXWSXW� VHQWHQFHV� ZLWKRXW� DQ\� PRGLILFDWLRQV�� +RZHYHU�

RWKHU� SLHFHV� RI� WH[W� PD\� EH� FRQVLGHUHG� DV� WUDQVODWLRQ

XQLWV��VXFK�DV�WLWOHV��OLVWV��ILJXUHV��FDSWLRQV�HWF��DQG�VWRUHG

DFFRUGLQJO\�� $� OLVW� RI� DEEUHYLDWLRQV� LV� PDLQWDLQHG� WR

HQDEOH� SURSHU� UHFRJQLWLRQ� E\� WKH� XVHU�� IRU� H[DPSOH� WR

DYRLG�LQWHUSUHWLQJ�HYHU\�RFFXUUHQFH�RI�D�SHULRG�DV�WKH�HQG

RI�D�VHQWHQFH��7KLV�OLVW�FDQ�EH�H[WHQGHG�DQG�PRGLILHG

7UDQVODWLRQ�0HPRU\�&RUH�6\VWHP�� LW�SHUIRUPV�VHYHUDO

IXQFWLRQV�

�� 0DQDJHV� WKH� WUDQVODWLRQ� PHPRU\� GDWDEDVH� �VWRUDJH�

DGPLQLVWUDWLRQ��LPSRUW�H[SRUW�

�� 3URFHVVHV� WKH� VRXUFH� VHQWHQFHV� E\� UHWULHYLQJ� WKHP

IURP� WKH� WUDQVODWLRQ� PHPRU\� DQG�RU� E\� UHWULHYLQJ

VLPLODU�VHQWHQFHV

�� 5HWULHYHV� WKH� WUDQVODWLRQ� ZKLFK� KDV� EHHQ� VWRUHG� IRU

PDWFKLQJ� VHQWHQFHV� �SHUIHFW� PDWFKLQJ�� DQG�� LQ� WKH

FDVH�RI�QRQ�LGHQWLFDO�VHQWHQFHV��IX]]\�PDWFKLQJ�RU�QR

PDWFK���JHQHUDWLQJ�D�FORVH�WUDQVODWLRQ�

6WRUDJH� DQG� $GPLQLVWUDWLRQ�� 'RFXPHQWV� WR� EH

WUDQVODWHG� DUH� JURXSHG� WRJHWKHU� WR� IRUP� SURMHFWV� DQG

DVVLJQHG�D�PDQDJHU�ZKR�ZLOO�GHILQH�WKH�FKDUDFWHULVWLFV�RI

WKDW� SURMHFW�� E\� GRPDLQ�� FXVWRPHU�� VRXUFH� ODQJXDJH� DQG

WDUJHW� ODQJXDJH� IRU� H[DPSOH�� 7KH� PDQDJHU� FDQ

DGG�UHPRYH� WH[WV� WR�IURP� WKH� SURMHFW�� GHOHWH� WKHP�� ILOH

WKHP�DQG�PHUJH�WZR�WUDQVODWLRQ�PHPRULHV�LI�UHTXLUHG�

6HDUFK� DQG� 5HWULHYDO�� ,QSXW� IRU� WUDQVODWLRQ� PHPRU\

FRQVLVWV� RI� VHQWHQFHV� ZLWK� VRPH� IRUPDWWLQJ� LQIRUPDWLRQ�

6HDUFKHV�IRU�WKHVH�VHQWHQFHV�FDQ�WDNH�SODFH�LQ�PRUH�WKDQ

RQH� WUDQVODWLRQ� PHPRU\� DQG� FDQ� EH� GHILQHG� DQG

SULRULWLVHG� E\� WKH� XVHU�� WR� REWDLQ� WKH� EHVW� PDWFKHV� ILUVW�

$Q\� GLIIHUHQFHV� EHWZHHQ� WKH� LQSXW� VHQWHQFH� DQG� WKH

PDWFKLQJ� VHQWHQFH� DUH� WDNHQ� LQWR� DFFRXQW� E\� WKH� V\VWHP

DQG�LQFOXGH�

�� IRUPDWWLQJ�GLIIHUHQFHV�� VRPH�FKDUDFWHUV�GR� QRW� KDYH

WKH�VDPH�VW\OH

�� FDVH�GLIIHUHQFHV

�� SXQFWXDWLRQ�GLIIHUHQFHV

�� ZRUGV� DUH� VXEVWLWXWHG�� FKDQJHV� LQ� SURSHU� QRXQV�

DFURQ\PV��QXPEHUV

�� OLQJXLVWLF� GLIIHUHQFHV�� RQH� ZRUG� KDV� WKH� VDPH� EDVH

IRUP�EXW�QRW�WKH�VDPH�VXUIDFH�IRUP���QXPEHU��WHQVH�

JHQGHU

�� LQVHUWLRQ�RU�GHOHWLRQ�RI�RQH�RU�PRUH�ZRUGV��PRGLILHUV

�DGYHUEV�DQG�DGMHFWLYHV��DUH�GLIIHUHQW�EXW�KHDG�ZRUGV

�QRXQV��YHUEV��DUH�WKH�VDPH

�� FKDQJHV�LQ�WKH�RUGHU�RI�SKUDVHV

�� FKDQJHV�LQ�WKH�RUGHU�RI�ZRUGV

7KH� 7UDQVODWRU
V� :RUNEHQFK�� 7KH� ZRUNEHQFK� LV� WKH

VWRUH� IRU� VHQWHQFHV� DQG� WKHLU� PDWFKHV�� ,W� DOORZV� WKH

WUDQVODWRU�WR�WUDQVODWH�VHQWHQFHV�WKDW�KDYH�QRW�EHHQ�IRXQG

DQG�WR�YHULI\�PDWFKHV��SHUIHFW�DQG�IX]]\�� WKDW�KDYH�EHHQ

IRXQG�LQ�WKH�WUDQVODWLRQ�PHPRU\��7KH�ZRUNEHQFK�FDQ�WDNH

LQIRUPDWLRQ� IURP� VHYHUDO� WUDQVODWRUV� DQG� PHUJH

LQIRUPDWLRQ�IURP�VHYHUDO�GRFXPHQWV�

,W�SURYLGHV�D�JUDSKLFDO�LQWHUIDFH��ZKLFK�GLVSOD\V�DV�PXFK

LQIRUPDWLRQ� DV� SRVVLEOH� WR� KHOS� WKH� WUDQVODWRU� ZRUN

TXLFNO\�DQG�HIILFLHQWO\�

�� &21&/86,21

7KLV� DUWLFOH� FDQQRW� FRYHU� DOO� RXU� UHVHDUFK� DQG

GHYHORSPHQW� DFWLYLWLHV� LQ� JUHDW� GHWDLOV�� $V� ZH� EULHIO\



LQGLFDWHG�� QHZ� DUHDV� RI� LQWHUHVW� FRYHU� OH[LFDO� GDWDEDVHV�

EXLOGLQJ�RI�RQWRORJLHV�� VHQVH�GLVDPELJXDWLRQ�RU�PDFKLQH

OHDUQLQJ��LQGXFWLYH�ORJLF�SURJUDPPLQJ��

,I� VRPH� WRROV� DUH� DOUHDG\� LQWHJUDWHG� LQ� UHDO� OLIH�SURGXFWV

DQG� VHUYLFHV�� VXFK� DV� WUDQVODWLRQ� PHPRU\�� PRQR�� DQG

ELOLQJXDO�WHUPLQRORJ\�H[WUDFWLRQ�RU�PXOWLOLQJXDO�DVVLVWDQW�

ZH�GR�SUHSDUH� IRU� WKH�QH[W�JHQHUDWLRQ�RI� OLQJXLVWLF� WRROV

DQG�VHUYLFHV��ZLWK�KLJKHU�DFFXUDF\��EURDGHU�FRYHUDJH�DQG

ILQHU�JUDLQHG�DQDO\VLV�

:H� PD\� IRUHVHH� WKDW�� LQ� WKH� QHDU� IXWXUH�� ODQJXDJH

WHFKQRORJ\� ZLOO� EH� PRUH� V\VWHPDWLFDOO\� HPEHGGHG� LQ

PXOWLSOH� HQYLURQPHQWV�� UDQJLQJ� IURP� LQWHOOLJHQW

QHWZRUNHG� FRSLHUV� WR� ZHE� DSSOLFDWLRQV�� SURYLGLQJ

VXPPDULVDWLRQ��WUDQVODWLRQ�DQG�DXWKRULQJ�DLGV�RU�HIILFLHQW
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