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/LQX[��,QWHUQDWLRQDO�81,;�DQG�)UHHZDUH�IRU�6WDWLVWLFLDQV

&KDUOHV�0��)OHPLQJ

-DPHVRQ�%XUW

1DWLRQDO�$JULFXOWXUDO�6WDWLVWLFV�6HUYLFH��8�6��'HSDUWPHQW�RI�$JULFXOWXUH

$%675$&7���3DFNDJHV�IRU�KLJK�TXDOLW\�VWDWLVWLFDO�GDWD�DQDO\VLV��PDWKHPDWLFDO�W\SHVHWWLQJ��QHWZRUNLQJ��DQG�,QWHUQHW�VRIWZDUH
KDYH�EHHQ�FRS\ULJKWHG�XQGHU�WKH�*HQHUDO�3XEOLF�/LFHQVH�DQG�KHQFH�DUH�IUHH���%\�XVLQJ�WKHVH�SDFNDJHV��DQ�RUJDQL]DWLRQ�DQ\ZKHUH
LQ�WKH�ZRUOG�KDYLQJ�WKH�ULJKW�WHFKQLFDO�WDOHQW�FDQ�EXLOG�D�IXOO\�FDSDEOH�VWDWLVWLFDO�ZRUNVKRS�FRPSDUDEOH�WR�WKDW�RI�D�PDMRU�UHVHDUFK
LQVWLWXWLRQ�

8VHIXO�VWDWLVWLFDO�VRIWZDUH�GHSHQGV�RQ�WKH�RSHUDWLQJ�V\VWHP�RI�WKH�FRPSXWHU�WR�PDNH�LW�IXQFWLRQ�UHOLDEO\��
2I�WKH�DYDLODEOH�RSHUDWLQJ�V\VWHPV��/LQX[�LV�HQMR\LQJ�ZRUOGZLGH�UHFRJQLWLRQ�IRU�LWV�H[WUDRUGLQDU\
UHOLDELOLW\��YHUVDWLOLW\��GHYHORSPHQW�WRROV��XWLOLWLHV��HDVH�RI�XVH��DQG�SULFH�

/LQX[�FDQ�EH�LQVWDOOHG�RQ�,QWHO�[����'(&�$OSKD��'(&�9$;��0,36��6SDUF��+3��$SSOH��DQG�PRVW
UHFHQWO\�RQ�3DOP3LORW�SODWIRUPV���/LQX[�VXSSRUWV����ILOH�V\VWHPV�LQFOXGLQJ�$,;��26����'26�����ELW�
%6',��17)6��1RYHOO��DQG�&3�0���0HPEHUV�RI�VXFK�SUHVWLJLRXV�LQVWLWXWLRQV�DV�WKH�1DWLRQDO
$HURQDXWLFDO�DQG�6SDFH�$GPLQLVWUDWLRQ��1$6$���1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\
�1,67���(XURSHDQ�/DERUDWRU\�IRU�3DUWLFOH�3K\VLFV��&(51���DQG�QXPHURXV�UHVHDUFK�XQLYHUVLWLHV
FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�/LQX[�

7KH�OLQHDJH�RI�/LQX[�LV�81,;��VR�/LQX[·V�UHPDUNDEOH�VXFFHVV�FDQ�EH�DWWULEXWHG�WR����\HDUV�RI�81,;
GHYHORSPHQW�DQG�WR�SURYLVLRQV�RI�WKH�*HQHUDO�3XEOLF�/LFHQVH��*3/����8QGHU�WKH�WHUPV�RI�WKH�*3/��WKH
VRXUFH�FRGH�RI�D�SURJUDP�PXVW�EH�PDGH�IUHHO\�DYDLODEOH�WR�DQ\RQH���)XUWKHUPRUH��WKH�VRXUFH�FRGH�RI�D
SURSULHWDU\�VRIWZDUH�SDFNDJH�ZKLFK�LQFRUSRUDWHV�VRPH�SRUWLRQ�RI�D�*3/�VRIWZDUH�FRGH�PXVW�DOVR�EH
PDGH�IUHHO\�DYDLODEOH�LQ�LWV�HQWLUHW\���7KHUHIRUH��/LQX[�RU�DQ\�GHULYDWLYH�RI�LW�ZLOO�DOZD\V�UHPDLQ�IUHHO\
DYDLODEOH�

([SHULHQFH�VKRZV�WKDW�WKH�IDFLOLW\�WR�LQVSHFW�DQG�WR�PRGLI\�VRXUFH�FRGH��ZKLFK�WKH�*3/�JXDUDQWHHV��LV
PRUH�LPSRUWDQW�WKDQ�WKH�IUHH�FRVW�RI�WKH�VRIWZDUH���%HFDXVH�DQ\RQH�FDQ�GHWHUPLQH�KRZ�/LQX[�RU�DQ\
RWKHU�*3/�VRIWZDUH�H[HFXWHV�D�IXQFWLRQ��DQ\RQH�FDQ�PRGLI\�WKH�VRXUFH�FRGH�LQ�RUGHU�WR�DFFRPPRGDWH�D
VSHFLDO�QHHG���,I�WKH�LPSURYHPHQW�LV�GHHPHG�WR�EH�D�JRRG�RQH��LW�FDQ�EH�VXEPLWWHG�WR�WKH�/LQX[
FRPPXQLW\�IRU�JHQHUDO�LPSOHPHQWDWLRQ�

7KLV�FROODERUDWLYH�DFWLYLW\�KDV�OHG�WR�WKH�FUHDWLRQ�RI�LQWHUQDWLRQDO�/LQX[�WHDPV�ZKLFK�ZRUN�DURXQG�WKH
FORFN�E\�KDQGLQJ�WKHLU�ODWHVW�FRGH�DFURVV�WLPH�]RQHV�WR�RWKHU�PHPEHUV�RI�WKHLU�WHDP���7KH�'HELDQ�/LQX[
WHDP�DORQH�FRQVLVWV�RI�����PDLQWDLQHUV�IURP�$UJHQWLQD��$XVWULD��%HOJLXP��%UD]LO��&DQDGD��&ROXPELD�
&]HFK�5HSXEOLF��)LQODQG��)UDQFH��*HUPDQ\��+RQJ�.RQJ��+XQJU\��,VUDHO��,WDO\��-DSDQ��1HWKHUODQGV�
6SDLQ��6ZHGHQ��6ZLW]HUODQG��DQG�8.���6XFK�FROODERUDWLRQ�IURP�WHQV�RI�WKRXVDQGV�RI�/LQX[�EHWD�WHVWHUV
DQG�FRQWULEXWRUV�KDV�FUHDWHG�FROOHFWLYHO\�D�GHYHORSPHQW�WHDP�IDU�ODUJHU�DQG�PRUH�WDOHQWHG�WKDQ�DQ\
FRPPHUFLDO�HQWHUSULVH�FDQ�VXSSRUW���)RU�WKLV�YHU\�UHDVRQ��ZKLFK�WKH�/LQX[�SDSHU��7KH�&DWKHGUDO�DQG
WKH�%D]DDU���KWWS���ZZZ�HDUWKVSDFH�QHW�aHVU�ZULWLQJV�FDWKHGUDO�ED]DDU��QLFHO\�GLVFXVVHV��WKH�RZQHUV
RI�1HWVFDSH�ZLOO�IUHHO\�GLVWULEXWH�WKH�VRXUFH�FRGH�RI�WKHLU�SURGXFW�VR�WKDW�LW�PLJKW�DWWUDFW�WKH�VDPH�OHYHO
RI�YLJRURXV�GHYHORSPHQW�WKDW�/LQX[�DWWUDFWHG�
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/LQX[�FRPHV�WR�WKH�ZRUOG�DV�D�SURGXFW�GHVLJQHG�WR�EH�YHUVDWLOH�DQG�UHOLDEOH���$V�D�UHVXOW��ZKLOH�/LQX[
ZLOO�UXQ�RQ���0%�PHPRU\�FRPSXWHUV��LW�ZLOO�DOVR�UXQ�RQ�FRPSXWHUV�ZLWK���*%�RI�PHPRU\�
���SURFHVVRUV��DQG���HWKHUQHW�LQWHUIDFHV�DV�GHPRQVWUDWHG�E\�UHVHDUFKHUV�DW�/RV�$ODPRV�1DWLRQDO
/DERUDWRU\���%HFDXVH�HYHU\�/LQX[�FRPSXWHU�UXQV�SHHU�WR�SHHU��DQ\�VLQJOH�FRPSXWHU�LQ�D�QHWZRUN�FDQ
VLPXOWDQHRXVO\�VHUYH�VRIWZDUH�DQG�DFFHSW�ERWK�PXOWLSOH�PRGHP�DQG�PXOWLSOH�HWKHUQHW�ORJLQV���/LQX[�KDV
SURYHQ�LWV�UHOLDELOLW\�LQ�PDQ\�RUJDQL]DWLRQV���,Q�SDUWLFXODU��RXU�/LQX[�QHWZRUN�RI�VWDWLVWLFDO�DQG
DQFLOODU\�XWLOLWLHV�KDV�QRW�IDLOHG�LQ�WKUHH�\HDUV�RI�FRQWLQXRXV�RSHUDWLRQ�

+XQGUHGV�RI�VWDQGDUG�81,;�FRPPDQGV��E\�GHVLJQ��KDYH�WKH�FDSDFLW\�WR�ZRUN�WRJHWKHU�DV�RQH
VXSHUWRRO���:KHQ�SODFHG�LQ�WKH�KDQGV�RI�D�FRPSHWHQW�V\VWHP�DGPLQLVWUDWRU��WKH\�FRQVWLWXWH�D�SRZHUIXO
VHW�RI�WRROV�IRU�PDQDJLQJ�D�FRPSXWHU�QHWZRUN���$�/LQX[�QHWZRUN�FDQ�VHUYH�0LFURVRIW�DQG�$SSOH
VRIWZDUH�WR�0LFURVRIW�:LQGRZV��17��DQG�0DF,QWRVK�FRPSXWHUV��UXQ�SULQW�VHUYHUV�DV�&LVFR�GRHV�WR�LWV
�����SULQWHUV�ZRUOGZLGH��RSHUDWH�EHKLQG�D�QDWLYHO\�HTXLSSHG�ILUHZDOO��PDLQWDLQ�WKH�SRSXODU�$SDFKH
ZHE�VHUYHU�ZKLFK�VHUYHV����SHUFHQW�RI�WKH�ZRUOG·V�ZHE�SDJHV��SURYLGH�WKH�VDPH�IWS�VHUYHU�XVHG�E\
���*%�IWS�VLWHV�IRXQG�RQ�WKH�,QWHUQHW��RIIHU�6HFXUH�6KHOO�IRU�HQFU\SWHG�SHHU�WR�SHHU�FRQQHFWLRQV��DQG
FUHDWH�D�&U\SWRJUDSKLF�)LOH�6\VWHP�WR�SURWHFW�DQ\�GLUHFWRU\�

/LQX[�PDLQWHQDQFH�WRROV�LQFOXGH�D�IDFLOLW\�WR�LQVWDOO�DQG�XSJUDGH�DOO�VRIWZDUH�RYHU�WHOHSKRQH�OLQHV���:H
NHHS�D�FXUUHQW�����*%�PLUURU�RI�WKH�ODWHVW�/LQX[�VRIWZDUH�E\�PHDQV�RI�WKHVH�WRROV���)RU�D�VPDOO�VLWH�
HYHQ�D�PLUURU�RI�WKLV�VL]H�FDQ�EH�NHSW�FXUUHQW�ZLWK�OLWWOH�GLIILFXOW\�E\�UXQQLQJ�/LQX[�DQG�XVLQJ�D�VLPSOH
WHOHSKRQH�OLQH�FRQQHFWLRQ�WKURXJK�D������.ESV�PRGHP���/LQX[�SURYLGHV�RWKHU�VDYLQJV��IRU�H[DPSOH��DQ
RIILFH�QHHG�SD\�IRU�EXW�RQH�,3�DGGUHVV�LI�LW�XVHV�WKH�FRPPRQ�WHFKQLTXH�RI�,3�PDVTXHUDGLQJ���%HFDXVH�RI
WKHVH�FDSDELOLWLHV�DQG�WKH�UHSXWDWLRQ�IRU�EHLQJ�UREXVW��/LQX[�DW�SUHVHQW�DFFRXQWV�IRU�RQH�WKLUG�RI�DOO
81,;�FRPSXWHUV�LQ�WKH�ZRUOG�

,Q�DQ\�VWDWLVWLFDO�RIILFH��D�VWDWLVWLFLDQ�QHHGV�DGHTXDWH�VRIWZDUH�WR�DQDO\]H�GDWD��WR�PDNH�JUDSKV��WR�VKDUH
LQIRUPDWLRQ�ZLWK�RWKHU�UHVHDUFKHUV��DQG�WR�SXEOLVK�KLV�KHU�ILQGLQJV���,Q�D�SRRU�FRXQWU\�ZKHUH�D
SURIHVVLRQDO�HGXFDWRU�RU�VWDWLVWLFLDQ�PD\�HDUQ������SHU�PRQWK��VHWWLQJ�XS�D�VWDWLVWLFDO�ZRUNVKRS�WKDW
XVHV�D�FRPPHUFLDO�RSHUDWLQJ�V\VWHP�DQG�FRPPHUFLDO�VRIWZDUH�PD\�FRVW�PRUH�WKDQ�D�\HDU·V�VDODU\�IRU
RQO\�RQH�VHW�RI�OLFHQVHV���,W�LV�LQ�WKLV�FRQWH[W�WKDW�/LQX[�DQG�RSHQ�VRXUFH�VWDWLVWLFDO�VRIWZDUH�PLJKW�EH
KHOSIXO�

/LQX[�LQFOXGHV�DOO�WKH�VWDQGDUG�SURJUDPPLQJ�ODQJXDJHV��VXFK�DV�)2575$1��3DVFDO��&��&����DQG
/LVS���$7	7�GHYHORSHG�WKH�SRZHUIXO�VWDWLVWLFDO�ODQJXDJH�FDOOHG�6���&DUQHJLH�0HOORQ�8QLYHUVLW\
PDLQWDLQV�D�VLWH�WR�ZKLFK�SULQFLSDOO\�DFDGHPLF�VWDWLVWLFLDQV�FRQWULEXWH�VWDWLVWLFDO�SURJUDPV�ZULWWHQ�LQ�6��
:LWK�6�QR�ORQJHU�IUHHO\�DYDLODEOH��D�*3/�LPSOHPHQWDWLRQ�RI�6��FDOOHG�5��DURVH���/LNH�/LQX[��5�GUDZV
FRQWULEXWRUV�IURP�DURXQG�WKH�ZRUOG���,Q�VRPH�FUXFLDO�DVSHFWV��5�LV�VXSHULRU�WR�DQG�PRUH�FXUUHQW�WKDQ
6SOXV��D�FRPPHUFLDO�GHULYDWLYH�RI�6���7KH�SRZHUIXO�SDFNDJHV�2FWDYH�DQG�6FL/DE�QXPHULFDOO\�VROYH
GLIIHUHQWLDO�HTXDWLRQV�DQG�V\VWHPV�RI�OLQHDU�HTXDWLRQV��RIWHQ�ZLWK�WKH�VDPH�FRPPDQGV�RQH�ZRXOG�XVH�LQ
WKH�FRPPHUFLDO�SDFNDJH�0DW/DE�

64/�VHUYHUV�WRJHWKHU�ZLWK�REMHFW�RULHQWHG�DQG�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHPV�DERXQG�LQ�WKH
/LQX[�ZRUOG��LQFOXGLQJ�WKH�*18�64/�VHUYHU�WKDW�ZDV�GHYHORSHG�XQGHU�WKH�DXVSLFHV�RI�WKH�5XVVLDQ
$FDGHP\�RI�6FLHQFH��WKH�5XVVLDQ�)RXQGDWLRQ�IRU�%DVLF�5HVHDUFK��DQG�WKH�)UHH�6RIWZDUH�)RXQGDWLRQ��
%D\ORU�8QLYHUVLW\�QRZ�PDLQWDLQV�WKH�IUHHO\�DYDLODEOH�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP��*,6��RULJLQDOO\
GHYHORSHG�E\�WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�FDOOHG�*5$66�

*183ORW�DQG�[ILJ�SURYLGH�YHU\�KDQG\�XWLOLWLHV�IRU�PDNLQJ�JUDSKV�DQG�GUDZLQJV���)RU�H[WHQVLYH
YLVXDOL]DWLRQ�RI�VFLHQWLILF�GDWD��RQH�FDQ�XVH�'DWDSORW�GHYHORSHG�E\�1,67���7KH�SUHPLHU�W\SHVHWWLQJ
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SDFNDJH�IRU�WKH�PDWKHPDWLFDO�DQG�VWDWLVWLFDO�FRPPXQLWLHV�LV�/D7H;���2ULJLQDOO\�GHYHORSHG�E\�WKH
$PHULFDQ�0DWKHPDWLFDO�6RFLHW\��1DWLRQDO�6FLHQFH�)RXQGDWLRQ��DQG�6WDQIRUG�8QLYHUVLW\��/D7H;�KDV
EHHQ�LPSOHPHQWHG�LQ�/LQX[�EHWWHU�DQG�PRUH�WKRURXJKO\�WKDQ�LQ�DQ\�RWKHU�RSHUDWLQJ�V\VWHP�

&UHDWLQJ�D�IUHH�VWDWLVWLFDO�ZRUNVKRS�LV�IHDVLEOH�ZKHUHYHU�WKHUH�LV�DQ�LQGXVWULRXV�VWDWLVWLFLDQ���/LQX[�DQG
VWDWLVWLFDO�IUHHZDUH�SURYLGH�WKH�PHDQV�IRU�D�VWDWLVWLFDO�RIILFH�DQ\ZKHUH�LQ�WKH�ZRUOG�WR�FUHDWH�D
VRSKLVWLFDWHG�VWDWLVWLFDO�ZRUNVKRS�IRU�IUHH���7KH�H[HFXWLYH�GLUHFWRU�RI�WKH�RUJDQL]DWLRQ��´)RRG�IRU�WKH
+XQJU\µ��ORFDWHG�LQ�:DVKLQJWRQ��'�&���´ILUPO\�EHOLHYHV�WKDW�/LQX[�LV�DQ�LPSRUWDQW�DVVHW�IRU�WKH
GHYHORSLQJ�ZRUOG�DQG�FDQ�KDVWHQ�WKH�ZLULQJ�RI�$IULFD�µ

)RU�LQVLJKWV�DQG�SUREOHPV��/LQX[�KDV�QXPHURXV�RQ�OLQH�ERRNV��TXLFN�´+2:72µ�GRFXPHQWV�FRYHULQJ
����VXEMHFWV��ZHE�SDJHV�ZLWK�WKHLU�RZQ�VHDUFK�HQJLQHV��DQG�PDLO�DUFKLYHV���7KURXJKRXW�WKH�ZRUOG�WKHUH
H[LVW�8VHUV·�*URXSV�RI�/LQX[��5��*5$66��7H;��DQG�RWKHU�SDFNDJHV���7KH\�DUH�DFFHVVLEOH�YLD�WKH
,QWHUQHW���+HOS�LQ�DQVZHULQJ�TXHVWLRQV�RIWHQ�FRPHV�ZLWKLQ���KRXUV�


