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0\�GHDU�<RXQJ�,QQRYDWRUV��JHWWLQJ�UHDG\�IRU�WKH�6XPPHU�+ROLGD\V"

,W�V�WLPH�WR�IRUJHW�WKH�UHJXODU�V\OODEXV�DQG�KDYH�VRPH�IXQ��7KLV� LVVXH�RI�<RXQJ�6FLHQWLVW�0DJD]LQH

JLYHV� \RX� D� FKDQJH� IURP� WKH� URXWLQH�� :LWK� PDQ\� G\QDPLFV� LQ� ,QWHUQDWLRQDO� &RPPHUFH� UHFHQWO\�

FRXQWULHV�DUH�PRYLQJ�WRZDUGV�VHOI�UHOLDQFH��UHGXFLQJ�GHSHQGHQFLHV�RQ�RWKHUV��$W�RXU�HQG�WRR��WKH

$WPDQLUEKDU� %KDUDW� VWUDWHJ\� QRZ� QHHGV� ,QQRYDWLRQ�� 5HVHDUFK�� 'HYHORSPHQW�� DQG� ,QGLJHQRXV

3URGXFWV�PRUH�WKDQ�HYHU�

7KLV�0DUFK������LVVXH�FRYHUV�,QQRYDWLRQV�IRU�+RPH�WR�WULJJHU�QHZ�LGHDV�DV�\RX�VSHQG�WKH�KROLGD\V

DW� KRPH�� <RX�ZLOO� KDYH� WKH�*<6�$YLVKNDU� $ZDUGV������DQQRXQFHPHQW� VRRQ�� <RX�PLJKW� SLFN� XS

VRPH� VXPPHU� SURMHFWV� WRR�� $V� \RX�ZRUN�ZLWK� WHDPV� DQG� JHDU� XS� WR� SUHVHQW� \RXU� LQQRYDWLRQV� DW

&RPSHWLWLRQV�� WKH� 6L[� +DW� 7KLQNLQJ� WHFKQLTXH� KHOSV� \RX� PDNH� WKH� VROXWLRQ� FRPSUHKHQVLYH�� DQG

6:27�$QDO\VLV�PDNHV�WKH�,QQRYDWLRQ�FRPSHWLWLYH�DV�ZHOO�DV�VXVWDLQDEOH��7KHVH�DUH�WZR�OLIH�VNLOOV�WR

DFTXLUH�

0DQ\�D�WLPH�SHRSOH�DUH�FRQIXVHG�EHWZHHQ�,QQRYDWLRQ�DQG�,QYHQWLRQ��7KHUH�LV�DQ�DUWLFOH�LQ�WKLV�LVVXH

WR�EULQJ�FODULW\��4XDQWXP�&RPSXWLQJ�LV�D�EX]]ZRUG�LQ�UHFHQW�WLPHV�DQG�KHQFH�ZH�SUHVHQWHG�D�OLWWOH

LQVLJKW� KHUH�� ,QGLDQ� KHULWDJH� LV� GULYHQ� E\� LQWHOOHFW�� 7KLV� PRQWK� IHDWXUHV� IRXU� JUHDW� ,QGLDQ

SHUVRQDOLWLHV�� YL]��� 6DQWDQX� %KDWWDFKDU\D�� 6KLYUDP� %DEXUDR� %KRMH�� 9LMD\� 3DQGXUDQJ� %KDWNDU�� DQG

0RNVKDJXQGDP�9LVYHVYDUD\D��'R�ORRN�DW�KRZ�WKH\�FRQWULEXWHG�WR�WKH�1DWLRQ�V�OHJDF\��<RX�PD\�EH

DZDUH� WKDW� WKH� 1DWLRQDO� ,QQRYDWLRQ� )RXQGDWLRQ� �1,)�� LV� WKH� SLQQDFOH� RUJDQL]DWLRQ� IRU� *UDVVURRWV

,QQRYDWLRQ��%HVLGHV�1,)��\RX�ZRXOG�DOVR�JHW�WR�NQRZ�WKUHH�RWKHU�SUHPLHU�RUJDQL]DWLRQV�LQ�WKH�FRXQWU\

WKDW�SURPRWH�6FLHQWLILF�5HVHDUFK�

$V� DOZD\V�� D� IHZ� VXFFHVVIXO� 6WXGHQW� ,QQRYDWLRQV� IURP� FRPSHWLWLRQV� OLNH� ,163,5(� 0$1$.� DQG

$YLVKNDU� DUH� SUHVHQWHG� WR� GHULYH� LQVSLUDWLRQ� IURP�� 7KH� <RXQJ6FLHQWLVW,QGLD�RUJ�ZHEVLWH� KDV� EHHQ

UHYDPSHG� IRU� \RX�� 9LVLW� WR� H[SHULHQFH� YDOXDEOH� FRQWHQW� KHOSIXO� WR� SDUWLFLSDWH� LQ� 6FLHQFH� 	

,QQRYDWLRQ�FRPSHWLWLRQV�GXULQJ�WKLV�6XPPHU�DQG�EH\RQG��'R�ORRN�DW�WKH�$ZDUG�:LQQLQJ�,QQRYDWLRQV

VHFWLRQ�� ,Q� FDVH� \RX� KDYHQ
W� KDG� D� FKDQFH� WR� UHDG� WKH� SUHYLRXV� LVVXHV� RI� <RXQJ� 6FLHQWLVW� ,QGLD

PDJD]LQH�� GR� GRZQORDG� WKHP� IURP� WKH� ZHEVLWH�� <RX� PD\� DOVR� MRLQ� WKH� 7HOHJUDP� &KDQQHO� DQG

:KDWV$SS�&KDQQHO�WR�JHW�LQIRUPDWLRQ�RQ�IRUWKFRPLQJ�HYHQWV�DQG�FRQWHVWV�

ZZZ�\RXQJVFLHQW LVW LQGLD�RUJ0DUFK������_� 3DJH��

0XUDOL�9DOLYHWL���0��7HFK��

&KDLUPDQ��*(7$�6HUYLFH�7UXVW�

3K�����������������

'HDU� 7HDFKHUV� DQG� 6WXGHQWV�� WKH� WLPH� LV� QHYHU

EHWWHU� WKDQ� QRZ�� 7KH� 9LNVLW� %KDUDW� JRDO� WKURZV

PDQ\�RSSRUWXQLWLHV� IRU�HYHU\RQH� WR�SLFN�XS�DQG

H[FHO�� 'R� DYDLO� WKH� QH[W� FRXSOH� RI� PRQWKV

WRZDUGV� MR\IXO� OHDUQLQJ�� DQG�� SUREDEO\�� WR

GHYHORS�VRPH�LQQRYDWLRQV��%HVW�ZLVKHV�WR�\RX�DOO�

$OWHUQDWLYHO\��\RX�PD\�VHQG�GHWDLOV�YLD�:KDWV$SS�1XPEHU������������RU������������

0HQWLRQ�)XOO�1DPH��0RELOH�3KRQH�1XPEHU�DQG�6WDWH��

$OVR��VSHFLI\�ZKHWKHU�\RX�DUH�D�6WXGHQW��7HDFKHU��3DUHQW��RU�DQ�(GXFDWRU�

:4*�.BHB[JOF�4VCTDSJQUJPO�'PSN

6XEVFULSWLRQ�)RUP5HJLVWHU�\RXU�GHWDLOV�WKURXJK�WKH�OLQN��

https://forms.gle/5P2FcLZ2zUHWktnh7


ZZZ�\RXQJVFLHQW LVW LQGLD�RUJ3DJH��

'¬��t¬�P���¬É�ÃÉ

������%KDUDW�5DWQD��,QGLD�V�+LJKHVW�&LYLOLDQ�$ZDUG

0DUFK������_�

���4&1�����������"13�����

$� UHQRZQHG�&LYLO� (QJLQHHU�� $GPLQLVWUDWRU�� DQG

D� 6WDWHVPDQ�� 0RNVKDJXQGDP� 9LVYHVYDUD\D

VHUYHG�DV� WKH� ��WK�'HZDQ�RI�0\VRUH� IURP� ����

WR�������+H�LV�RIWHQ�FDOOHG��WKH�PDNHU�RI�PRGHUQ

0\VRUH��� +LV� ELUWKGD\�� 6HSWHPEHU� ���� LV

FHOHEUDWHG� DV� (QJLQHHU
V� 'D\� LQ� ,QGLD�� 6UL

/DQND��DQG�7DQ]DQLD�

"DIJFWFNFOUT���"DDPNQMJTINFOUT

9LVYHVYDUD\D
V�PDMRU�DFKLHYHPHQW�ZDV� WKH

,SJTIOB�3BKB�4BHBSB�%BN�� FRPSOHWHG� LQ

������ ZKLFK� UHYROXWLRQL]HG� LUULJDWLRQ� LQ

0\VRUH�

+H� GHVLJQHG� 'MPPE� 1SPUFDUJPO� BOE

*SSJHBUJPO� 4ZTUFNT�� ERRVWLQJ� DJULFXOWXUDO

SURGXFWLYLW\�ZLWK�FDQDOV�DQG�HPEDQNPHQWV�

,Q� ������ KH� GHVLJQHG�)ZEFSBCBE³T�8BUFS

4VQQMZ� 4ZTUFN�� LPSURYLQJ� VDQLWDWLRQ� DQG

SXEOLF�KHDOWK�

+H� HVWDEOLVKHG� .ZTPSF� *SPO� BOE� 4UFFM

8PSLT�� LPSURYHG� LQIUDVWUXFWXUH�� DQG

DGYLVHG� RQ� WKH� 0RNDPD� %ULGJH� RYHU� WKH

*DQJD�LQ�%LKDU�

%FXBO�PG�.ZTPSF�	���������


+H� LQWURGXFHG� PDQ\� UHIRUPV� DV� 'HZDQ� RI

0\VRUH�

(VWDEOLVKHG�WKH�8QLYHUVLW\�RI�0\VRUH�LQ������

)RXQGHG� %DQJDORUH� 3RO\WHFKQLF� DQG

*RYHUQPHQW� (QJLQHHULQJ� &ROOHJH� LQ� ����

ZKLFK� LV� QRZ� NQRZQ� DV� 8QLYHUVLW\� RI

9LVYHVYDUD\D� &ROOHJH� RI� (QJLQHHULQJ

�89&(��

%XLOW� 0\VRUH� 6RDS� )DFWRU\� LQ� ������ QRZ

NQRZQ�DV�.DUQDWDND�6RDSV�DQG�'HWHUJHQWV

/LPLWHG��.6'/��

,QVWUXPHQWDO� LQ� IRUPDWLRQ� RI� 6WDWH� %DQN� RI

0\VRUH�LQ������

)RUPHG� .DQQDGD� 3DULVKDW� IRU� WKH

GHYHORSPHQW�RI�WKH�.DQQDGD�ODQJXDJH�

"XBSET�BOE�)POPST

������&RPSDQLRQ�RI�WKH�2UGHU�RI�WKH�,QGLDQ

(PSLUH��&,(��

������ .QLJKW� &RPPDQGHU� RI� WKH� 2UGHU� RI

WKH�,QGLDQ�(PSLUH��.&,(��

������ %KDUDW� 5DWQD�� ,QGLD�V� KLJKHVW� FLYLOLDQ

DZDUG�

������3UHVLGHQW��,QGLDQ�6FLHQFH�&RQJUHVV�

-FHBDZ�BOE�3FDPHOJUJPO

9LVYHVYDUD\D�7HFKQRORJLFDO�8QLYHUVLW\��978�

DQG� 9LVYHVYDUD\D� 1DWLRQDO� ,QVWLWXWH� RI

7HFKQRORJ\��91,7��DUH�QDPHG�DIWHU�KLP�

0HWUR� VWDWLRQV� LQ�%DQJDORUH�DQG�'HOKL�DQG

D� UDLOZD\� WHUPLQDO� LQ� %DQJDORUH� EHDU� KLV

QDPH�



"�4JNQMF�.FOTUSVBUJPO�%FWJDF

7KH� VWXGHQW� LV� DZDUH� RI� WKH� FKDOOHQJHV� WKDW� JLUOV� IDFH� GXULQJ� WKHLU

PHQVWUXDO�SHULRG��%HFDXVH�WKH\�GR�QRW�KDYH�DFFHVV�WR�VDQLWDU\�SDGV�

UXUDO� JLUOV� DUH� UHOXFWDQW� WR� DWWHQG� VFKRRO�� 'XH� WR� WKH� KLJK� FRVW� RI

VDQLWDU\�SDGV������RI�JLUOV� LQ� UXUDO� UHJLRQV�VWLOO�XVH�UHXVDEOH�FORWKHV

LQVWHDG�RI�SDGV��8VLQJ�FORWKHV�WR�PDLQWDLQ�K\JLHQH�GXULQJ�PHQVWUXDO

F\FOHV� LV� WRXJK� IRU� JLUOV�� :LWK� WKLV� LQ� PLQG�� 6KULYDOOL� FUHDWHG� D

PXOWLSXUSRVH�PHQVWUXDWLRQ�WRRO�NLW�WKDW�PD\�DVVLVW�DQ\�JLUO�WKURXJKRXW

KHU�PRQWKO\� SHULRG�� UHGXFH� SDLQ�� DQG� LPSURYH� K\JLHQH� DQG� VDIHW\�

7ZR�ERZOV��D�EDVNHW��DQG�VWULQJ�DUH�WKH�HVVHQWLDO�FRPSRQHQWV�RI�WKLV

NLW��7KH�VWXGHQW�FUHDWHG�D�WRRO�WR�ZDVK��GU\�DQG�FDUU\�WKH�FORWK�HDVLO\

ZRUQ�GXULQJ�PHQVWUXDWLRQ�

�UI�$MBTT
,IVTIWFFS�,BVS

ZZZ�\RXQJVFLHQW LVW LQGLD�RUJ3DJH��

'XULQJ�6XPPHU��FRROHUV�DUH�NHSW�RXWVLGH�RI

ZLQGRZV�� ,Q� PDQ\� KRPHV�� ZLQGRZV� YDU\� LQ

VL]H� DQG� KHLJKW�� 6LQFH� QRW� HYHU\� ZLQGRZ

FDQ� DFFRPPRGDWH� D� FRROHU� RI� WKH� VDPH

VL]H�� .KXVKYHHU� FUHDWHG� DQ� DGMXVWDEOH

FRROHU�VWDQG��,W�LV�DGMXVWDEOH�LQ�KHLJKW��,W�KDV

ZKHHOV� �PDNLQJ� LW�PRYDEOH�WR�DQ\� ORFDWLRQ�

7KHVH�ZKHHOV�DUH�URWDWDEOH�VR�WKDW�LW�FDQ�EH

VHW�WR�WKH�GHVLUHG�GLUHFWLRQ�

"EKVTUBCMF�4UBOE�GPS�$PPMFS

4BJMV�4BJ�4ISJWBMMJ
�UI�$MBTT

'¬¬²×tÉ�²¬��²¿�'¬Ã¼�¿tÉ�²¬

0DUFK������_�

7KLV�ZDVKLQJ�WRRO�XVHV�OHVV�GHWHUJHQW�DQG�ZDWHU�WKDQ�D�EDUUHO��7KH�IDEULF

ZLOO� ULQJ� DV� D� UHVXOW� RI� WKH� VSLQQLQJ� DFWLRQ�� UHGXFLQJ� WKH� GU\LQJ� WLPH�

6WXGHQW�DOVR�QRWLFHG�WKDW�JLUOV�DUH�KHVLWDQW�WR�GU\�WKHLU�FORWKHV�LQ�WKH�VXQ�

VR�VKH�FUHDWHG�D�EDVNHW�RXW�RI�SDSHU�ZDVWH��:LWKRXW�EHLQJ�VK\��JLUOV�FDQ

HIIRUWOHVVO\�GU\�WKHLU�FORWKHV�LQ�WKLV�EDVNHW��6KULYDOOL�PDGH�D�SRXFK�RXW�RI

KLJK�GHQVLW\�SRO\HWK\OHQH�ILEHU�WR�FDUU\�XVHG�DQG�XQXVHG�SDGV�WR�VFKRRO

RU�ZKHUHYHU�HOVH��$FFRUGLQJ� WR� WKH� VWXGHQW��E\�XWLOL]LQJ�KHU� NLW��JLUOV�ZLOO

KDYH�DFFHVV�WR�GU\�DQG�FOHDQ�SDGV��3UHYHQWLQJ�GLVHDVH�DQG�PDNLQJ�WKHP

PRUH�SK\VLFDOO\�DQG�HPRWLRQDOO\�FRPIRUWDEOH���0HQVWUXDO�LVVXHV�ZLOO�QHYHU

VWDQG�LQ�WKH�ZD\�RI�D�JLUO
V�GUHDPV�RU�DPELWLRQV���VD\V�6KULYDOOL�

�6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�

�6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�

https://inspireawards-dst.gov.in/UserP/nlepc-compendium.aspx
https://inspireawards-dst.gov.in/UserP/nlepc-compendium.aspx


ZZZ�\RXQJVFLHQWLVWLQGLD�RUJ3DJH��0DUFK������_ �

*OUSPEVDUJPO

7KH�6L[�7KLQNLQJ�+DWV�WHFKQLTXH��GHYHORSHG�E\

(GZDUG� GH� %RQR�� LV� D� SRZHUIXO� WRRO� IRU

VWUXFWXUHG� WKLQNLQJ�� FUHDWLYLW\�� DQG� SUREOHP�

VROYLQJ—LGHDO� IRU� VWXGHQWV� ZRUNLQJ� RQ� VFLHQFH

DQG�LQQRYDWLRQ�SURMHFWV��,W�KHOSV�WHDP�PHPEHUV

ORRN� DW� SUREOHPV� IURP� PXOWLSOH� SHUVSHFWLYHV

DQG� VWUHDPOLQH� WKHLU� WKLQNLQJ�� 7KLV� WHFKQLTXH

RIIHUV� D� V\VWHPDWLF� ZD\� WR� EUDLQVWRUP�

HYDOXDWH��DQG�UHILQH�LGHDV�

(DFK� ˜KDW™� UHSUHVHQWV� D� GLIIHUHQW� PRGH� RI

WKLQNLQJ�� 7KH� :KLWH� +DW� IRFXVHV� RQ� IDFWV� DQG

GDWD�� WKH� 5HG� +DW� DOORZV� LQWXLWLYH� DQG

HPRWLRQDO� LQVLJKWV�� WKH� %ODFN� +DW� KLJKOLJKWV

SRWHQWLDO� ULVNV� DQG� FKDOOHQJHV�� WKH� <HOORZ� +DW

H[SORUHV�EHQHILWV�DQG�RSSRUWXQLWLHV��WKH�*UHHQ

+DW�IRVWHUV�FUHDWLYH�VROXWLRQV��DQG�WKH�%OXH�+DW

HQVXUHV� RUJDQL]HG� WKLQNLQJ� DQG� SURFHVV

PDQDJHPHQW�� %\� LQWHQWLRQDOO\� ˜ZHDULQJ™� HDFK

KDW� GXULQJ� GLVFXVVLRQV�� VWXGHQWV� FDQ� H[SORUH

VROXWLRQV�PRUH�WKRURXJKO\�DQG�FROODERUDWLYHO\�

7KLV� WHFKQLTXH� LV� SDUWLFXODUO\� YDOXDEOH� IRU

IRVWHULQJ� ERWK� LQGLYLGXDO� FULWLFDO� WKLQNLQJ� DQG

HIIHFWLYH�WHDPZRUN�� ,QVWHDG�RI�WHDP�PHPEHUV

JHWWLQJ� ERJJHG� GRZQ� LQ� VLPXOWDQHRXV

DUJXPHQWV� RU� XQIRFXVHG� GLVFXVVLRQV�� WKH� 6L[

7KLQNLQJ�+DWV�DOORZV�IRU�SDUDOOHO�WKLQNLQJ��ZKHUH

HYHU\RQH� IRFXVHV� RQ� RQH� VSHFLILF� PRGH� RI

WKRXJKW�DW�WKH�VDPH�WLPH��%\�PDVWHULQJ�WKH�6L[

7KLQNLQJ� +DWV�� RQH� VKRXOG� EH� DEOH� WR� DFKLHYH

PRUH� VXFFHVVIXO� LQQRYDWLRQV� IRU� ,163,5(

0$1$.�� *<6� $YLVKNDU� $ZDUGV�� $7/� 7LQNHUIHVW�

1&6&��HWF�

#FOFGJUT

'HYHORSV�6WUXFWXUHG�$SSURDFK��%OXH�+DW�
,PSURYHV�&UHDWLYLW\��*UHHQ�+DW�
(QFRXUDJHV�&ULWLFDO�7KLQNLQJ��%ODFN�+DW�
3URPRWHV� (PSDWK\� DQG� (PRWLRQDO
$ZDUHQHVV��5HG�+DW�
(QKDQFHV� (IILFLHQW� 'HFLVLRQ�0DNLQJ
�<HOORZ�+DW�
)DFLOLWDWHV�)DFW�EDVHG�5HDVRQLQJ��:KLWH
+DW�
7UDLQV�RQ�7HDP�&ROODERUDWLRQ�DQG�)RFXV
6WUHQJWKHQV�+ROLVWLF�7KLQNLQJ

5IF�5FDIOJRVF

6FKHGXOH�D�VHVVLRQ�IRU�RQH�WR�WZR�KRXUV�ZKHUH
VL[�VWXGHQWV�SDUWLFLSDWH��7KH�IDFLOLWDWRU�JLYHV�D
KDW�WR�HDFK�RI�WKHP�LQ�VL[�GLIIHUHQW�FRORUV��L�H��
:KLWH�� UHG�� %ODFN�� <HOORZ�� *UHHQ�� DQG� %OXH�
([SODLQV� UROHV�� 7KH� WHDP� PHPEHUV� FRQWULEXWH
LGHDV� DQG� WKRXJKWV� VWULFWO\� IURP� WKH
SHUVSHFWLYH�RI�WKH�GHVLJQDWHG�KDW��

4JY�5IJOLJOH�)BUT
8QORFN�<RXU�%HVW�,GHDV�

'¬¬²×tÉ˜²¬� V¿t˜¬˜¬“� 8²…Î¦‰
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$POUFYU�� 6RODU�3RZHUHG� ,UULJDWLRQ� 6\VWHP� IRU

6PDOO�)DUPV�LQ�0DKDUDVKWUD

2� �:KDW�SHUFHQWDJH�RI�IDUPHUV�LQ�RXU�VWDWH�UHO\

RQ�UDLQ�IHG�DJULFXOWXUH"

"� � ���� RI� VPDOO� IDUPHUV� GHSHQG� VROHO\� RQ

PRQVRRQ�UDLQV��$JULFXOWXUH�'HSW�������UHSRUW��

2� �:KDW›V�WKH�DYHUDJH�ODQGKROGLQJ�VL]H�RI�ORFDO

IDUPHUV"

"� �����DFUHV�������ODQG�UHFRUGV��

2� �:KDW›V�WKH�DYHUDJH�ZDWHU�UHTXLUHPHQW�IRU��

DFUH�RI�YHJHWDEOHV"

"� � ������OLWHUV�GD\� LQ�VXPPHU� �,&$5�LUULJDWLRQ

JXLGHOLQHV��

���5IF�3FE�)BU���&NPUJPOT�BOE�*OUVJUJPO��7KLV
VWXGHQW� IRFXVHV� RQ� IHHOLQJV�� KXQFKHV�� JXW
UHDFWLRQV�� DQG� VXEMHFWLYH� RSLQLRQV� ZLWKRXW� WKH
QHHG�IRU�MXVWLILFDWLRQ�

$POUFYU�� 6RODU�3RZHUHG� :DWHU� 3XULILHU� IRU
5XUDO�$UHDV

2� � +RZ� GR� ZH� IHHO� DERXW� ZRUNLQJ� RQ� WKLV
SUREOHP"
"� � ([FLWHG� EXW� QHUYRXV� –� FOHDQ� ZDWHU� FRXOG
VDYH� OLYHV�� EXW� WKH� WHFKQLFDO� FKDOOHQJHV� VHHP
GDXQWLQJ�

4JY�)BUT
�4JY�3PMFT
+HUH
V� D� UROH� HDFK� RI� WKHP� WR� SOD\� EDVHG� RQ
WKH� KDW� WKH\� DUH� ZHDULQJ� DORQJ� ZLWK
LOOXVWUDWLRQV�

2� �:KDW�LUULJDWLRQ�PHWKRGV�DUH�FXUUHQWO\�XVHG"

"�� ����XVH�IORRG�LUULJDWLRQ��ZDVWLQJ�����ZDWHU

2�� :KDW� VRODU� SDQHO� HIILFLHQF\� FDQ� ZH

UHDOLVWLFDOO\�DFKLHYH"

"�� ������� ZLWK� UHF\FOHG� SDQHOV�� ������� ZLWK

QHZ�PRQRFU\VWDOOLQH�

2� � :KDW� VRODU� SDQHO� HIILFLHQF\� FDQ� ZH

UHDOLVWLFDOO\�DFKLHYH"

"� � ������� ZLWK� UHF\FOHG� SDQHOV�� ������� ZLWK

QHZ�PRQRFU\VWDOOLQH�

2� � :KDW›V� WKH� FRVW� RI� D� FRPPHUFLDO� VRODU

SXPS"

"� � � �������IRU��+3�V\VWHPV�–�WRR�H[SHQVLYH�IRU

VPDOO�IDUPHUV�

2� �:KDW�JRYHUQPHQW�VXEVLGLHV�DUH�DYDLODEOH"

"� � 30�.8680� JLYHV� ���� VXEVLG\� RQ� VRODU

SXPSV�

���5IF�8IJUF�)BU���'BDUT�BOE�*OGPSNBUJPO��
7KLV� VWXGHQW� IRFXVHV� RQ� XQGHUVWDQGLQJ� WKH
SUREOHP��REMHFWLYH�GDWD��DYDLODEOH�LQIRUPDWLRQ�
HYLGHQFH�� DQG� LGHQWLI\LQJ� ZKDW� LQIRUPDWLRQ� LV
PLVVLQJ�

7KH� IDFLOLWDWRU� HQVXUHV� HYHU\RQH� SDUWLFLSDWHV
DQG� VWD\V� IRFXVHG�� (DFK� VWXGHQW� ZULWHV� GRZQ
TXHVWLRQV� DV� ZHOO� DV� DQVZHUV� IRU� ODWHU� XVH�
)DFLOLWDWRU� PRGHUDWHV� LQSXWV� IURP� WHDP
PHPEHUV� JLYLQJ� D� FRXSOH� RI� PLQXWHV� WR� HDFK
DQG�PRYLQJ�RQ�WR�WKH�QH[W�RQH��*RHV�WKURXJK��
WR� ��URXQGV��6XPPDUL]HV�RXWFRPHV�DW�WKH�HQG
RI�WKH�VHVVLRQ�

7KH� %OXH� +DW� PD\� SOD\� WKH� UROH� RI� WKH
)DFLOLWDWRU�ZLWKRXW�LQYROYLQJ�WKH�7HDFKHU��5ROHV
�+DWV�� PD\� EH� VKXIIOHG� DIWHU� D� FRXSOH� RI
URXQGV�� LI� KHOSIXO�� :RUNVKHHWV� ZLWK� JXLGHG
TXHVWLRQV� IRU� HDFK� +DW� PD\� EH� XVHG�� LI
SUHIHUUHG�
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2� � +RZ� PLJKW� UXUDO� IDPLOLHV� IHHO� DERXW� RXU
VROXWLRQ"
"� � 6NHSWLFDO� DW� ILUVW�� EXW� RSHQ� WR� WU\LQJ� LI� ZH
LQYROYH�ORFDO�OHDGHUV�LQ�GHPRV�

2� � :KDW� FXOWXUDO� VHQVLWLYLWLHV� PLJKW� DIIHFW
DGRSWLRQ"
"� � (OGHUV� PLJKW� UHVLVW� šVWXGHQW�PDGH›� WHFK� –
ZH›OO�KLJKOLJKW�JXUX�VKLVK\D�WUDGLWLRQ�

2� �:KDW�H[FLWHV�XV�PRVW�DERXW�WKH�GHVLJQ"
"� �8VLQJ�GLVFDUGHG�SODVWLF�ERWWOHV�–�WXUQV�WUDVK
LQWR�WUHDVXUH�

2� �:KDW�LQWXLWLYH�KXQFKHV�JXLGH�RXU�DSSURDFK"�
"� � *XW� VD\V� FRFRQXW� ILEHU� PLJKW� ZRUN� EHWWHU
WKDQ�DFWLYDWHG�FKDUFRDO�

2� �+RZ�GRHV�WKLV�SURMHFW�DOLJQ�ZLWK�RXU�YDOXHV"�
"� � 0DWFKHV� RXU� EHOLHI� LQ� š-DO� 6KDNWL›� –� HYHU\
GURS�FRXQWV�

��� 5IF� #MBDL� )BU� �� $BVUJPO� BOE� $SJUJDBM
+VEHNFOU��7KLV�VWXGHQW�IRFXVHV�RQ�LGHQWLI\LQJ
SRWHQWLDO� SUREOHPV�� ULVNV�� ZHDNQHVVHV�� DQG
REVWDFOHV�� (QFRXUDJHV� FULWLFDO� WKLQNLQJ� DQG
KHOSV�DQWLFLSDWH�FKDOOHQJHV�

$POUFYU�� /RZ�&RVW� $LU� 4XDOLW\� 0RQLWRU� IRU
6FKRRO�&DPSXVHV

2�� :KDW�LI�WHDFKHUV�ILQG�WKH�GDWD�WRR�WHFKQLFDO

WR�LQWHUSUHW"

"�� $GGLQJ� FRORU�FRGHG� DOHUWV� �JUHHQ�\HOORZ�

UHG��EDVHG�RQ�&3&%�VWDQGDUGV�

2�� &RXOG� H[WUHPH� VXPPHU� KHDW� GDPDJH� WKH

HOHFWURQLFV"�

"� �&RPSRQHQWV�IDLO�DW���‚&�–�DGGLQJ�DOXPLQXP

KHDW�VLQNV�

2�� +RZ�PLJKW�YDQGDOLVP�DIIHFW�LQVWDOOHG�XQLWV"�

"�� 0RXQWLQJ� VHQVRUV� �P� KLJK� ZLWK� WDPSHU�

SURRI�VFUHZV�

2�� +RZ� PLJKW� GXVW� DIIHFW� RXWGRRU� VHQVRU
DFFXUDF\"
"� � 30���� UHDGLQJV� GULIW� E\� ���� ZHHNO\� –
GHVLJQLQJ�ZLSHU�PHFKDQLVPV�

2� � &RXOG� WKH� DODUP� IXQFWLRQ� FDXVH� SDQLF

GXULQJ�FODVV"

"�� 5HSODFLQJ� VRXQG� DOHUWV� ZLWK� VLOHQW� 606� WR

WHDFKHUV�

2� � +RZ� PLJKW� VHQVRU� SODFHPHQW� DIIHFW

UHDGLQJV"

"�� $YRLGLQJ�$&�H[KDXVW�]RQHV�–�FUHDWLQJ�D����

SRLQW�SODFHPHQW�JXLGH�

2 �� +RZ� PLJKW� SRZHU� RXWDJHV� DIIHFW

FRQWLQXRXV�PRQLWRULQJ"

"�� $GGLQJ� VXSHUFDSDFLWRUV� IRU� ��KRXU� EDFNXS

�FRVW��� ����XQLW��

2�� :KDW� LI� WKH� VHQVRUV� QHHG� IUHTXHQW

UHFDOLEUDWLRQ"

"� � 'HVLJQLQJ� DXWR�FDOLEUDWLRQ� XVLQJ� EDVHOLQH

QLJKWWLPH�UHDGLQJV�

���5IF �:FMMPX�)BU���0QUJNJTN�BOE�#FOFGJUT�

7KLV�VWXGHQW�IRFXVHV�RQ�KLJKOLJKWLQJ�WKH�SRVLWLYH

DVSHFWV��EHQHILWV��RSSRUWXQLWLHV��DQG�IHDVLELOLW\

RI�DQ�LGHD�

$POUFYU��$,�%DVHG� &URS� 'LVHDVH� 'HWHFWLRQ

$SS�IRU�)DUPHUV

2� �+RZ�FRXOG�WKLV�UHGXFH�SHVWLFLGH�RYHUXVH"

"� � (DUO\� GHWHFWLRQ� FRXOG� FXW� FKHPLFDO� XVH� E\

�����VDYLQJ�IDUPHUV�� ������DFUH�VHDVRQ�

2� �:KDW�SHUVRQDO�H[SHULHQFHV�PRWLYDWH�XV"
"� � 6HHLQJ� YLOODJHUV� GULQN� PXGG\� ZDWHU� GXULQJ
RXU�ILHOG�WULS�ODVW�\HDU�

2� �:KDW�IUXVWUDWHV�XV�DERXW�H[LVWLQJ�VROXWLRQV"�
"� �52�V\VWHPV�ZDVWH�ZDWHU�–�IHHOV�XQHWKLFDO�LQ
GURXJKW�SURQH�DUHDV�
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2� �&RXOG�WKLV�GDWD�KHOS�JRYHUQPHQW�DJHQFLHV"��

"� � 'LVWULFW� DJULFXOWXUH� RIILFHUV� QHHG� UHDO�WLPH

EOLJKW�PDSV���ZH�FRXOG�SDUWQHU�

2� �+RZ�PLJKW�WKLV�LPSURYH�IRRG�VHFXULW\"

"� � 6DYLQJ� ���� RI� WRPDWR� FURSV�  � ������ PRUH

PHDOV�\HDU�LQ�RXU�GLVWULFW�

2� � &DQ� ZH� XVH� H[LVWLQJ� VPDUWSKRQH

SHQHWUDWLRQ"

"� � ���� RI� IDUPHUV� RZQ� $QGURLG� SKRQHV� �� QR

H[WUD�KDUGZDUH�FRVWV�

2� �+RZ�FRXOG�WKLV�XWLOL]H�,652
V�GDWD"

"� �,QWHJUDWH�ZLWK�%+89$1�VDWHOOLWH�LPDJHU\�IRU

PDFUR�WUHQGV�

2� �+RZ�PLJKW�WKLV�UHGXFH�PLJUDWLRQ�WR�FLWLHV"

"� �%HWWHU�\LHOGV� �����KLJKHU�LQFRPH�WR�UHWDLQ

\RXWK�LQ�IDUPLQJ�

2� �0LJKW�WKLV�UHGXFH�IDUPHU�VXLFLGH�UDWHV"

"� � (DUO\� GLVHDVH� DOHUWV� FRXOG� SUHYHQW� ���� RI

FRWWRQ�FURS�IDLOXUHV�LQ�9LGDUEKD�

2� �&RXOG�WKLV�FUHDWH�UXUDO�HPSOR\PHQW"

"� � 7UDLQLQJ� ORFDO� \RXWK� DV� 
WHFK� PLWUDV
� WR

RSHUDWH�GURQHV�IRU�LPDJLQJ�

2 ��&RXOG�WKLV�EH�DGDSWHG�IRU�NLWFKHQ�JDUGHQV"��

"� � +RPH� YHUVLRQ� SRVVLEOH� XVLQJ� FKHDSHU� �03

SKRQH�FDPHUDV�

2� � :KDW�OHDUQLQJ�RSSRUWXQLWLHV�GRHV�WKLV�RIIHU

RXU�WHDP"

"� � *DLQ� 3\WKRQ�� ,R7� DQG� DJUL�VFLHQFH� VNLOOV

VLPXOWDQHRXVO\���JUHDW�IRU�FROOHJH�DSSV�

��� 5IF� (SFFO� )BU� �� $SFBUJWJUZ� BOE� /FX

*EFBT��7KLV�VWXGHQW�IRFXVHV�RQ�JHQHUDWLQJ�QHZ

LGHDV�� H[SORULQJ� DOWHUQDWLYHV�� WKLQNLQJ� RXWVLGH

WKH�ER[��DQG�HQFRXUDJLQJ�LQQRYDWLRQ�

$POUFYU��$,�3RZHUHG�6PDUW�'XVWELQ�IRU�6FKRRO

:DVWH�6HJUHJDWLRQ

2� �:KDW�LI�WKH�GXVWELQ�FRXOG��WDON��WR�VWXGHQWV"��

"�� $GG� YRLFH� SURPSWV�� 
7KDQNV� IRU� UHF\FOLQJ

WKDW�SDSHU�
�LQ���ODQJXDJHV�

2� �&RXOG�VRFLDO�PHGLD�LQWHJUDWLRQ�KHOS"�

"� �$XWR�WZHHW�#HFR�FOXE�ZKHQ�ELQ
V�IXOO��
+HOS�

,
P�VWXIIHG�ZLWK�ZUDSSHUV�
�

2� �+RZ�PLJKW�ZH�XVH�VFKRRO�PDVFRW"�

"� �6KDSH�OLNH�RXU�WLJHU�PDVFRW���SDSHU�JRHV�LQ

PRXWK��SODVWLF�LQ�EHOO\�

2� �+RZ�PLJKW�ZH�XVH�VFKRRO�PDVFRW"

"� �6KDSH�OLNH�RXU�WLJHU�PDVFRW���SDSHU�JRHV�LQ

PRXWK��SODVWLF�LQ�EHOO\�

2� �&RXOG�ZH�XVH�VFKRRO�DUW�WR�GHFRUDWH�LW"

"� �6WXGHQW�PXUDO�FRQWHVW���ZLQQLQJ�GHVLJQ�JHWV

�'�SULQWHG�DV�ELQ�FDVLQJ�

2� �:KDW�LI�LW�SUHGLFWHG�ZDVWH�SDWWHUQV"

"�� $,� WUDFNV� WKDW� PRVW� SODVWLF� ZDVWH� FRPHV

IURP�FDQWHHQ�RQ�:HGQHVGD\V��VDPRVD�GD\��

2� �+RZ�FRXOG�IHVWLYDOV�ERRVW�HQJDJHPHQW"

"� � 'LZDOL� VSHFLDO�� )LUHZRUN�VKDSHG� ELQ� WKDW

OLJKWV�XS�ZKHQ�XVHG�

2� � +RZ� PLJKW� JDPLILFDWLRQ� LPSURYH

SDUWLFLSDWLRQ"

"� �+RXVH�SRLQWV�V\VWHP�� ���SRLQWV�NJ�UHF\FOHG�

GLVSOD\HG�RQ�/('�OHDGHUERDUG�
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2� �:KDW�LI�LW�UHZDUGHG�XVHUV�LQVWDQWO\"

"�� 7RNHQ� V\VWHP� �� �� UHF\FODEOHV�  � �� FDQWHHQ

FRXSRQ��VSRQVRUHG�E\�37$��

2 �� :KDW� LI� LW� FRPSRVWHG� RUJDQLF� ZDVWH

DXWRPDWLFDOO\"

"� � ,QWHJUDWH� VRODU�SRZHUHG� URWDWRU� ZLWK� (0

EDFWHULD�SRGV��FRVW��� ����PRQWK��

2� �:KDW�LI�LW�JUHZ�SODQWV"

"� �9HUWLFDO�JDUGHQ�RQ�VLGHV�ZDWHUHG�E\�OLTXLG

FRPSRVW�IURP�ELQ�

��� 5IF� #MVF� )BU� �� 1SPDFTT� $POUSPM� BOE

.BOBHFNFOU

7KLV�VWXGHQW�IRFXVHV�RQ�PDQDJLQJ�WKH�WKLQNLQJ

SURFHVV� LWVHOI�� 6HWV� WKH� DJHQGD�� VXPPDUL]HV

GLVFXVVLRQV��DQG�HQVXUHV�WKDW�WKH�JURXS�LV�XVLQJ

WKH�RWKHU�KDWV�HIIHFWLYHO\�

$POUFYU�� ,R7�EDVHG� 6\VWHP� WR� $XWRPDWLFDOO\

&RQWURO�/LJKWV�)DQV�%DVHG�RQ�2FFXSDQF\

2� �:KDW�DUH�RXU�NH\�GHYHORSPHQW�SKDVHV"�

"� � 3KDVH� ��� 6HQVRU� SURWRW\SLQJ� �$XJ�6HSW��

3KDVH����$,�WUDLQLQJ��2FW�1RY���3KDVH����6FKRRO

GHSOR\PHQW��'HF��

2� �+RZ�WR�KDQGOH�VXPPHU�EUHDN�GLVUXSWLRQV"

"� � &RPSOHWH� 3KDVH� ���� EHIRUH� $SULO�� SDXVH

GHSOR\PHQW�XQWLO�QHZ�DFDGHPLF�\HDU�

2� �+RZ�WR�HQVXUH�HTXLWDEOH�ZRUNORDG"

"� �:HHNO\�URWDWLRQ��2QH�WHDP�KDQGOHV�VHQVRUV�

RQH�KDQGOHV�GDWD��RQH�GRFXPHQWV�

2� �:KDW
V�RXU�EXGJHW�EUHDNGRZQ"

" �� � ������WRWDO��� ������IRU�3,5�VHQVRUV��� �����

IRU�5DVSEHUU\�3L��� ������FRQWLQJHQF\�

2 ��+RZ�GR�ZH�GHILQH�VXFFHVV"

"� ��������HQHUJ\�UHGXFWLRQ�����$GRSWLRQ�LQ����

FODVVURRPV�����)HDWXUH�LQ�6FKRRO�QHZVOHWWHU�

2� �:KDW�LI�VHQVRUV�IDLO�GXULQJ�H[DPV"

"� � 0DQXDO� RYHUULGH� VZLWFK� LQVWDOOHG� QHDU

EODFNERDUG�LQ�HDFK�FODVVURRP�

2� �:KDW
V�WKH�F\EHUVHFXULW\�SODQ"

"�� 6HSDUDWH� 9/$1� IRU� ,R7� GHYLFHV� �� UHJXODU

SDVVZRUG�URWDWLRQV�

2�� +RZ�WR�PHDVXUH�VWXGHQW�FRPIRUW�LPSDFW"

"� � 3UH�SRVW�VXUYH\V�RQ�FODVVURRP�HQYLURQPHQW

��WHPSHUDWXUH�ORJV�

2� �+RZ�ZLOO�ZH�SUHVHQW�WR�VFKRRO�ERDUG"

"� � ��VOLGH� GHFN� KLJKOLJKWLQJ� ��\HDU� 52,� �� OLYH

GHPR�RI�ZRUVW�FDVH�VFHQDULRV�

2� �+RZ�ZLOO�ZH�WUDFN�HQHUJ\�VDYLQJV"

"� � &RPSDUH� HOHFWULFLW\� ELOOV� SUH�SRVW

LQVWDOODWLRQ���OLYH�GDVKERDUG�LQ�FRPSXWHU�ODE�

2� �:KDW
V�RXU�GDWD�EDFNXS�V\VWHP"

"� �*LW+XE�IRU�FRGH���*RRJOH�6KHHWV�IRU�VHQVRU

ORJV��DXWR�EDFNXS�GDLO\��

$PODMVTJPO

7KH� 6L[� 7KLQNLQJ� +DWV� WHFKQLTXH� LV� D� SRZHUIXO

WRRO� IRU� VWXGHQWV� ZLWK� D� PXOWLODWHUDO� DSSURDFK

WR� LQQRYDWLRQ� DQG� SUREOHP�VROYLQJ� LQ� WKHLU

SURMHFWV�� 7KLV� PHWKRG� PRYHV� EH\RQG

XQVWUXFWXUHG� EUDLQVWRUPLQJ�� HQDEOLQJ� VWXGHQWV

WR� V\VWHPDWLFDOO\� H[SORUH� GLYHUVH� SHUVSHFWLYHV�

DQWLFLSDWH� FKDOOHQJHV�� DQG� LGHQWLI\

RSSRUWXQLWLHV�LQKHUHQW�LQ�SURMHFWV��

7KH� 6L[� 7KLQNLQJ� +DWV� WHFKQLTXH� KROGV

VLJQLILFDQW�SRWHQWLDO�IRU�QXUWXULQJ�D�JHQHUDWLRQ

RI� WKRXJKWIXO� DQG� UHVRXUFHIXO� SUREOHP�VROYHUV

QRW�RQO\�RI�WKHLU�FXUUHQW�SURMHFWV�EXW�DOVR�LQVWLOOV

LQYDOXDEOH� OLIHORQJ� VNLOOV�� 7KH� DELOLW\� WR� WKLQN

V\VWHPDWLFDOO\��FRQVLGHU�GLYHUVH�YLHZSRLQWV��DQG

FRPPXQLFDWH� HIIHFWLYHO\� SUHSDUHV� WKH� <RXQJ

,QQRYDWRUV�IRU�WKH�IXWXUH�
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$15)�LV�D�OHJDO�ERG\�XQGHU�WKH�'HSDUWPHQW�RI
6FLHQFH�DQG�7HFKQRORJ\��*RYHUQPHQW�RI�,QGLD�
(VWDEOLVKHG�E\�DQ�$FW�LQ�������$15)�UHSODFHV
WKH�4DJFODF� ��&OHJOFFSJOH�3FTFBSDI�#PBSE
	4&3#
��HVWDEOLVKHG�LQ������

$15)�6(5% � ZDV� VHW� XS� IRU� SURPRWLQJ� EDVLF
UHVHDUFK� LQ� VFLHQFH� DQG� HQJLQHHULQJ� DQG� WR
SURYLGH� ILQDQFLDO� DVVLVWDQFH� WR� VFLHQWLVWV�
DFDGHPLF� LQVWLWXWLRQV�� 5	'� ODERUDWRULHV�
LQGXVWULDO� FRQFHUQV� DQG� RWKHU� DJHQFLHV� IRU
VXFK�UHVHDUFK�

1VSQPTF

$15)� 6(5%
V� SULPDU\� PDQGDWH� LV� WR
VXSSRUW� EDVLF� UHVHDUFK� LQ� HPHUJLQJ� DUHDV
RI�VFLHQFH�DQG�HQJLQHHULQJ�
,W�DLPV�WR�HOHYDWH�WKH�TXDOLW\�DQG�UHDFK�RI
,QGLDQ� VFLHQFH� DQG� HQJLQHHULQJ� WR� JOREDO
VWDQGDUGV�

,FZ�0CKFDUJWFT

3URPRWH� LQQRYDWLYH� DQG� KLJK�LPSDFW
UHVHDUFK� WR� FRQWULEXWH� WR� QDWLRQDO
GHYHORSPHQW�
6XSSRUW�LQWHUGLVFLSOLQDU\�UHVHDUFK�
(QFRXUDJH� \RXQJ� VFLHQWLVWV� WKURXJK� HDUO\�
FDUHHU�VXSSRUW�DQG�IHOORZVKLSV�
)DFLOLWDWH�LQWHUQDWLRQDO�FROODERUDWLRQV�

'VODUJPOT

,W�VHUYHV� DV� D� SUHPLHU� QDWLRQDO� IXQGLQJ
DJHQF\�
,W�SURYLGHV�ILQDQFLDO�DVVLVWDQFH�WR�VFLHQWLVWV�
DFDGHPLF� LQVWLWXWLRQV�� 5	'� ODEV�� DQG
LQGXVWULHV�
7KURXJK� LW›V� SURJUDPV�� LW� FRQQHFWV� LQGXVWU\
ZLWK�WKRVH�GRLQJ�UHVHDUFK�

.BKPS�1SPHSBNT�BOE�4DIFNFT

0$+$� ��0LVVLRQ�IRU�$GYDQFHPHQW�LQ�+LJK�

LPSDFW� $UHDV�� WR� DGGUHVV� SULRULW\�� GULYHQ�

VROXWLRQ�IRFXVHG�UHVHDUFK�LQ�PLVVLRQ�PRGH

WKDW� ZRXOG� FDWDO\]H� PXOWL�LQVWLWXWLRQDO�

PXOWL�GLVFLSOLQDU\� DQG� PXOWL�LQYHVWLJDWRU

FROODERUDWLRQ�

30(&5*� �� 3ULPH� 0LQLVWHU� (DUO\� &DUHHU

5HVHDUFK�*UDQW��)RU�LQGLYLGXDO�DQG�JURXS�

OHG�LQGLJHQRXV�UHVHDUFK�DQG�GHYHORSPHQW�

65*���6WDUW�XS�5HVHDUFK�*UDQW��)RU�\RXQJ

UHVHDUFKHUV� WR� HVWDEOLVK� LQGHSHQGHQW

UHVHDUFK�

6835$� �� 6FLHQWLILF� DQG� 8VHIXO� 3URIRXQG

5HVHDUFK� $GYDQFHPHQW�� 7R� IXQG� KLJK�ULVN�

KLJK�UHZDUG�UHVHDUFK�

-&� %RVH� DQG� 5DPDQXMDQ� )HOORZVKLSV�� 7R

SXUVXH�KLJK�HQG�UHVHDUFK�

7$5(� �� 7HDFKHUV� $VVRFLDWHVKLS� IRU

5HVHDUFK�([FHOOHQFH��)RU�IDFXOW\�WR�ZRUN�LQ

SUHPLHU�LQVWLWXWLRQV�

35,60� �� 3URMHFW� ,QIRUPDWLRQ� 6\VWHP� 	

0DQDJHPHQW�� ,W�LV�DQ�RQOLQH�SODWIRUP�WKDW

SURPRWHV�WUDQVSDUHQF\�DQG�DFFRXQWDELOLW\

E\� SURYLGLQJ� LQIRUPDWLRQ� RQ� IXQGHG

UHVHDUFK�

'VOEJOH

5HIOHFWLQJ� WKH� FRPPLWPHQW� WR� LQGLJHQRXV
UHVHDUFK� DQG� GHYHORSPHQW�� WKH� $15)� ZDV
DOORFDWHG� 5V�� ���� FURUH� LQ� )<� ��������� 7KH
VDPH�KDV�EHHQ�LQFUHDVHG�WR�5V��������FURUH�LQ
)<� ��������� &ROODERUDWLQJ� LQGXVWU\� DOVR
FRQWULEXWHV�DW�OHDVW�����WR�WKHVH�SURMHFWV�
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+RPH�LV�D�SODFH�ZKHUH�WKH�IDPLO\�VSHQGV�JRRG

DPRXQW�RI�WLPH�LQ�D�GD\��,QQRYDWLRQV�IRU�+RPH�

LQ�WKH�QDPH�LWVHOI��UHIHUV�WR�WKH�PRGHUQL]DWLRQ

RI� SURGXFWV�� LGHDV�� RU� WHFKQRORJLHV� WKDW� DUH

XVHIXO� IRU� D� KRPH� HQKDQFLQJ� HYHU\GD\� OLIH�

+RPH� LQQRYDWLRQV� LPSURYH� OLYHV� LQ� WHUPV� RI

VDIHW\�� HIILFLHQF\�� SURGXFWLYLW\�� FRQYHQLHQFH�

FRVW�HIIHFWLYHQHVV��ZDVWH�UHGXFWLRQ��UHXVDELOLW\�

DQG�ZKDWQRW�

)RU� WKH� VDNH� RI� FRQYHQLHQFH�� OHW� XV� ORRN� DW

WKHVH�KRPH�LQQRYDWLRQV�LQ�IRXU�FDWHJRULHV��YL]��

���� VPDUW� KRPH� GHYLFHV�� WHFKQRORJLHV�� DQG

DXWRPDWLRQ�� ���� HQHUJ\�HIILFLHQW� DSSOLDQFHV�

���� VSDFH�VDYLQJ� IXUQLWXUH� DV� ZHOO� DV� FUHDWLYH

LQWHULRU� GHVLJQ� VROXWLRQV�� DQG� ���� KHDOWK� DQG

ZHOOQHVV�LQQRYDWLRQV�

ZZZ�\RXQJVFLHQWLVWLQGLD�RUJ3DJH���0DUFK������_ �
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7JEFP� %PPSCFMMT��7KHVH� FRPH� ZLWK� WZR�

ZD\� DXGLR� GHYLFH� VSHFLDOO\� GHVLJQHG� IRU

UHPRWH� FRPPXQLFDWLRQ� DQG� RIIHU

DGYDQFHG� IHDWXUHV� OLNH� 0RWLRQ�DFWLYDWHG

DOHUWV� DQG� QLJKW� YLVLRQ�� ([DPSOHV� DUH� 5LQJ

9LGHR�'RRUEHOO��*RRJOH�1HVW�'RRUEHOO��DQG

(XI\�6HFXULW\�'RRUEHOO�

4NBSU� %PPS� -PDLT��7KHVH� DUH� XVHG� WR

LPSURYH� KRPH� VHFXULW\� YLD� .H\OHVV� HQWU\

WKURXJK�ILQJHUSULQW��3,1��RU�VPDUWSKRQH�DSS

ZLWK� UHPRWH� DFFHVV� WR� ORFN�XQORFN� GRRUV�

([DPSOHV� DUH� $XJXVW� 6PDUW� /RFN�� <DOH

$VVXUH�/RFN��DQG�6FKODJH�(QFRGH�

4NBSU� "MBSN� 4ZTUFNT��7KHVH� FRPH� ZLWK

UHDO�WLPH� VHFXULW\�� LQVWDQW� DOHUWV�� DQG

DXWRPDWLRQ�� ,QWHJUDWHG� ZLWK� FDPHUDV�

PRWLRQ�VHQVRUV��DQG�VPDUW�DVVLVWDQWV��7\SHV

RI�6PDUW�6HQVRUV�DUH�0RWLRQ�VHQVRUV�� 'RRU

	� :LQGRZ� 6HQVRUV�� *ODVV� %UHDN� 6HQVRUV�

6PRNH� 	� &DUERQ� 0RQR[LGH� �&2�

'HWHFWRUV�� :DWHU� /HDN� 	� )ORRG� 6HQVRUV�

7HPSHUDWXUH� 	� +XPLGLW\� 6HQVRUV�� DQG� $LU

4XDOLW\�0RQLWRUV��([DPSOHV�DUH�6LPSOL6DIH�

$'7�6PDUW�+RPH��DQG�$ERGH�6HFXULW\�

"*�1PXFSFE� 5ISFBU� %FUFDUJPO��7KLV

WHFKQRORJ\� ZLOO� LPSURYH� KRPH� VDIHW\� DQG

VHFXULW\� VLPSO\� E\� FDOFXODWLQJ� UHDO�WLPH

GDWD� IURP� FDPHUDV�� VHQVRUV� DQG� DOVR

GHWHFW� SRWHQWLDO� WKUHDWV� ZLWK� WKH� KHOS� RI

DODUPV�� 7KHVH� DUH� FRPSOHWHO\� $,�GULYHQ

V\VWHPV�� PRQLWRU� XQXVXDO� DFWLYLW\�� DQG

SHUIHFWO\�GLVWLQJXLVK�WKH�LGHQWLW\�RI�REMHFWV�

SHRSOH�� DQG� DQLPDOV�� ([DPSOHV� DUH� 'HHS

6HQWLQHO��:\]H�&DP�$,�'HWHFWLRQ�

$W� WLPHV�� \RX� DOVR� LQWHJUDWH� WKHVH� V\VWHPV� DV

DQ�,QWHJUDWHG�6HFXULW\�+XE�

���4NBSU�)PNFT

6PDUW� $VVLVWDQWV� 	� $XWRPDWLRQ�� <RX� FDQ

FRQYHUW� \RXU� KRPHV� LQWR� YRLFH�FRQWUROOHG�

LQWHOOLJHQW�� DQG� VHOI�RSHUDWLQJ� VSDFHV�� 7KH

6PDUW� +RPH� $XWRPDWLRQ� 'HYLFHV� LQFOXGH

6PDUW� +XEV�� 6PDUW� 7KHUPRVWDWV�� 6PDUW

/LJKWV�� 6PDUW� 3OXJV�� 7KHVH� DUH� FRPPRQO\

FRPELQHG� ZLWK� 6HFXULW\� $SSOLDQFHV�

7\SLFDOO\�� \RX� LQVWUXFW� 6PDUW� $VVLVWDQWV

XVLQJ� YRLFH� FRPPDQGV� DQG� PRELOH� DSSV�

([DPSOHV� RI� 6PDUW� $VVLVWDQWV� IRU� +RPH

$XWRPDWLRQ� DUH� $PD]RQ� $OH[D�� *RRJOH

$VVLVWDQW�� $SSOH� +RPH.LW� 	� 6LUL�� DQG

6DPVXQJ�6PDUW7KLQJV�

4NBSU� 4VSWFJMMBODF� $BNFSBT�� 3URYLGH

����� OLYH� VWUHDPLQJ� LQFOXGLQJ� FORXG

VWRUDJH��7KH\�FRPH�ZLWK�DPD]LQJ�IHDWXUHV

RI�$,�SRZHUHG�PRWLRQ�GHWHFWLRQ�DQG�IDFLDO

UHFRJQLWLRQ�� ([DPSOHV� DUH� $UOR� 8OWUD�

*RRJOH�1HVW�&DP��DQG�5LQJ�6WLFN�8S�&DP�
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���&OFSHZ�FGGJDJFOU�BQQMJBODFT

8VLQJ� VPDUWSKRQH� DSSV�� \RX� FDQ� PRQLWRU� DQG

FRQWURO� DSSOLDQFHV� UHPRWHO\�� ORZHU� SRZHU

FRQVXPSWLRQ�� UHGXFH� FRVWV�� <RX� FDQ� VHW

VFKHGXOHV� RU� YRLFH� FRPPDQGV�� %HVLGHV

DSSOLDQFHV��\RX�FDQ�DOVR�PDQDJH�$,�DVVLVWDQWV�

6XFK� DSSV� VHQG� QRWLILFDWLRQV� UHODWHG� WR� ILOWHU

FKDQJHV��SRZHU�XVDJH��RU�PDOIXQFWLRQV�VR�\RX

FDQ� SUHYHQW� KD]DUGV�� &RPPRQO\� FRQQHFWHG

$SSOLDQFHV�IRU�KRPH�DUH•

6PDUW�5HIULJHUDWRUV��6DPVXQJ�)DPLO\�+XE�

ZLWK�WRXFKVFUHHQV�DQG�IRRG�WUDFNLQJ�

6PDUW�2YHQV��0LFURZDYHV�	�$LU�)U\HUV

�-XQH�2YHQ��7RYDOD��ZLWK�UHFLSH

DXWRPDWLRQ�

:DWHU�6DYLQJ�'LVKZDVKHUV��6PDUW�:DVKLQJ

0DFKLQHV�ZLWK�$,�ORDG�GHWHFWLRQ�

7RXFKOHVV�)DXFHWV�ZLWK�PRWLRQ�VHQVRUV�

6PDUW�&RIIHH�PDNHUV��6PDUW�$LU

&RQGLWLRQHUV�	�+HDWHUV��DQG�6PDUW

9DFXXP�&OHDQHUV�	�0RSV�

5RERW�9DFXXPV�	�0RSV��5RRPED�

5RERURFN��1DUZDO��

6HOI�&OHDQLQJ�7RLOHWV�ZLWK�EXLOW�LQ�ELGHWV�

$LU�3XULILHUV�ZLWK�6PDUW�6HQVRUV�IRU�,QGRRU

$LU�4XDOLW\�&RQWURO�

6PDUW�/DZQ�0RZHUV��+XVTYDUQD

$XWRPRZHU��IRU�DXWRPDWHG�\DUG�FDUH�

�²×‰¿� PÉ²¿Þ

7KHUH� DUH� (FR�)ULHQGO\� ,QQRYDWLRQV� IRU� KRPH

WKDW�ZLOO�GHFUHDVH�HQHUJ\�FRQVXPSWLRQ��UHGXFH

HQYLURQPHQWDO� LPSDFW�� DQG� ORZHU� XWLOLW\� ELOOV�

:DWHU� XVDJH� PRQLWRULQJ� DQG� OHDN� SUHYHQWLRQ

KHOSV�FRQVHUYH�ZDWHU��

7\SLFDO� VXVWDLQDEOH� DQG� HFR�IULHQGO\� 6PDUW

+RPH� ,QQRYDWLRQV� DUH� 6PDUW� 7KHUPRVWDWV�

6PDUW�/LJKWLQJ��6RODU�(QHUJ\�	�%DWWHU\�6WRUDJH�

6PDUW�:DWHU�&RQVHUYDWLRQ��6PDUW�3RZHU�6WULSV

	�3OXJV�DQG�6PDUW�:DVWH�	�&RPSRVWLQJ�

4PMBS� &OFSHZ� *OUFHSBUJPO�� 'HFUHDVHV

HOHFWULFLW\� ELOOV�� FDUERQ� IRRWSULQW� DQG

RSWLPLVHV� WKH� FRQVXPSWLRQ� RI� HQHUJ\

VWRUDJH�DQG�HIILFLHQF\��7KHVH�LQFOXGH�+LJK�

(IILFLHQF\� 6RODU� 3DQHOV�� 6PDUW� 6RODU

,QYHUWHUV�� 6PDUW� 6RODU� %DWWHULHV�� 6PDUW

(QHUJ\�0RQLWRUV��DQG�6PDUW�+RPH� 	�6RODU

,QWHJUDWLRQ�

8BUFS� $POTFSWBUJPO� 5FDIOPMPHJFT�

7KHVH� WHFKQRORJLHV� DUH� XVHG� WR� ORZHU� WKH

ZDWHU� ZDVWH�� UHGXFH� XWLOLW\� ELOOV� DQG

LPSURYH�WKH�OLIHVW\OH��6PDUW�OHDN�GHWHFWRUV

DUH� XVHG� WR� SUHYHQW� ZDWHU� GDPDJH� RU

GHWHFW� OHDNDJH�� 6PDUW� LUULJDWLRQ� V\VWHPV

DUH� XVHG� WR� GHFUHDVH� WKH� RXWGRRU� ZDWHU

XVDJH� ZLWK� ZDWHULQJ� VFKHGXOHV� GHSHQGLQJ

XSRQ� WKH� ZHDWKHU� FRQGLWLRQV�� *UH\ZDWHU

UHF\FOLQJ� V\VWHPV� DUH� XVHG� WR� UHXVH� WKH

ZDWHU�

(SFFO� #VJMEJOH� .BUFSJBMT��0DQXIDFWXUHG

IURP� UHF\FOHG�� UHQHZDEOH�� RU� ORZ�LPSDFW

UHVRXUFHV�� 7KH\� DUH� ORZ�FRVW� DQG� SURYLGH

LQVXODWLRQ�� (FR�IULHQGO\�%DPERR�)ORRULQJ�LV

DQ�DOWHUQDWLYH�WR�KDUGZRRG��&RUN�)ORRULQJ�

92&� 3DLQWV� DQG� 5HF\FOHG� 0DWHULDOV� XVLQJ

:RRG�� %ULFNV�� DQG� VWHHO� FRPH� XQGHU� WKLV

FDWHJRU\�
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�� �4QBDF�TBWJOH�GVSOJUVSF�BOE�

����DSFBUJWF�JOUFSJPS�EFTJHO

6N\�LV�WKH�OLPLW�WR�WKLV�FDWHJRU\�RI�LQQRYDWLRQV�

:LWK� XUEDQL]DWLRQ�� VSDFH� EHFDPH� SUHWW\

H[SHQVLYH��6R��FUHDWLYH�LQWHULRU�GHVLJQHUV�NHHS

LQQRYDWLQJ� RQ� VPDOOHU� VL]HG� IXUQLWXUH�� PXOWL�

IXQFWLRQDO� XQLWV�� VSDFH�VDYLQJ� LGHDV

WUDQVIRUPLQJ� IXUQLWXUH� LQWR� GLIIHUHQW� WKLQJV� IRU

GLIIHUHQW�RFFDVLRQV��*HQHUDO�FDWHJRULHV�DUH•

) ROGDEOH�)XUQLWXUH��0XUSK\�EHGV�

H[SDQGDEOH�WDEOHV��

&RQYHUWLEOH�:RUNVSDFHV��GHVNV�WKDW

WUDQVIRUP�LQWR�VKHOYHV��

+LGGHQ�6WRUDJH�6ROXWLRQV��XQGHU�IORRU

VWRUDJH��ZDOO�EHGV��

�²×‰¿� PÉ²¿Þ

���)FBMUI�BOE�XFMMOFTT�JOOPWBUJPOT

6PDUW� $LU� 3XULILHUV�� 6PDUW� EHGV�� DQG� +RPH

ILWQHVV� WHFK� DUH� VRPH� KRPH� LQQRYDWLRQV� WKDW

VXSSRUW�KHDOWK�DQG�ZHOOQHVV��6PDUW�$LU�3XULILHUV

UHPRYH� WR[LQV�� SROOXWDQWV�� EDG� EDFWHULD�

DOOHUJHQV��DQG�GXVW�SDUWLFOHV�IURP�WKH�ZDWHU��

6PDUW� %HGV� �6OHHS� 1XPEHU�� (LJKW� 6OHHS�

WKDW� DGMXVW� ILUPQHVV� DQG� WHPSHUDWXUH� DUH

XVHG� IRU� LPSURYLQJ� WKH� TXDOLW\� RI� VOHHS�

&LUFDGLDQ� 5K\WKP� /LJKWLQJ� DOVR� LPSURYH

VOHHS�DQG�ZHOO�EHLQJ�

)LWQHVV� SOD\V� DQ� LPSRUWDQW� UROH� LQ� WKLV�

+RPH� ILWQHVV� WHFK� OLNH� 3HORWRQ�� 0LUURU� DUH

GHYLFHV� WKDW� JLYH� VXSSRUW� WR� H[HUFLVH

URXWLQHV�

$LU� 4XDOLW\� 0RQLWRUV� WR� GHWHFW� SROOXWDQWV

DQG�DOOHUJHQV�

,Q�FRQFOXVLRQ��+RPH�,QQRYDWLRQV�LPSURYH�RXU�TXDOLW\�RI�OLIH��VDYH�PRQH\��DQG�SURWHFW�WKH�HQYLURQPHQW�

+RPH�DXWRPDWLRQ�WHFKQRORJLHV�LPSURYH�WKH�VPDUWQHVV�LQ�WKH�OLYHOLKRRG�RI�RXU�KRPHV�

8PSE�4FBSDI��������1MBOFUT

62/$5�6<67(0��67$56��3/872��9(186��1(3781(��85$186��0$56�
0221��0(5&85<��681��-83,7(5��6$7851��($57+

4VEPLV�$IBMMFOHF�����

6ROXWLRQV�DUH�RQ�,QVLGH�%DFN�&RYHU�
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*OOPWBUJWF�.FDIBOJD�3FQBJSJOH�4FBU

:KHQ� %UDKPL� ZDV� RQFH� WUDYHOLQJ� RXWVLGH� ZLWK� KLV� IDPLO\�� D

SDUW� PDOIXQFWLRQ� FDXVHG� WKHLU� FDU� WR� VWDUW� PDNLQJ� QRLVH�

6ORZO\� DQG� VWHDGLO\�� KHU� IDWKHU� PDGH� KLV� ZD\� WR� WKH� UHSDLU

VKRS�� %UDKPL� REVHUYHG� WKDW� WKH� PHFKDQLF� PXVW� FUDZO

XQGHUQHDWK� WKH� YHKLFOH� WR� XQGHUVWDQG� WKH� UHDO� LVVXH� DQG� WR

HQVXUH� KLV� VDIHW\� EHFDXVH� WKH� YHKLFOH� LV� UDLVHG� E\� WKH� IURQW

ZKHHOV�

0DUFK������_ �

%UDKPL� FUHDWHG� WKLV� LQYHQWLYH� PHFKDQLFDO� VHDW� ZLWK� WKH� KHOS� RI� KLV

WHDFKHUV��%HFDXVH�WKH�FDUV�KDYH�D�WRUFK�DQG�D�WRRO�WUD\�ZLWK�VWRUDJH

VSDFH��PHFKDQLFV�FDQ�HDVLO\�UHSDLU�WKHP��7KLV�VHDW�ZLOO�KDYH�D�MDFN��D

IXOO�IDFH�VKLHOG��D�ZKLVWOH��VDIHW\�JODVVHV��DQG�D�QHFN�SLOORZ��7KH�MDFN

ZLOO�KHOS�WKHP�OLIW�WKH�KHDY\�FRPSRQHQWV��DQG�WKH�SDGGLQJ�ZLOO�PDNH

WKH�PHFKDQLFV�PRUH�FRPIRUWDEOH��$GGLWLRQDOO\��WKHUH�LV�D�SKRQH�VWDQG

WKHUH�ZKHUH�SHRSOH�FDQ�FDOO�WKRVH�RXWVLGH�

�UI�$MBTT �6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�

.PEJGJDBUJPO�PG�BO�6NCSFMMB

6XSUL\D�KDV�ZLWQHVVHG�KHU�IDWKHU�HQGXULQJ�KDUGVKLSV�GXULQJ�UDLQ\

ZHDWKHU� ZKLOH� ZRUNLQJ� LQ� WKH� ILHOGV� DOO� VHDVRQ�� +H� XVHV� DQ

XPEUHOOD�� EXW� ZKHQ� LW
V� VWRUP\�� WKH� XPEUHOOD� WXUQV� XSVLGH� GRZQ�

PDNLQJ� LW� LPSRVVLEOH� IRU� KLP� WR� FRQWURO� ERWK� WKH� WRUFK� DQG� WKH

XPEUHOOD�� 6XSUL\D� ZDV� LQVSLUHG� E\� WKLV� QHHG� WR� FUHDWH� D

PXOWLIXQFWLRQDO�XPEUHOOD�

6KH� FUHDWHG� D� QRQ�IOLSSLQJ� XPEUHOOD

ZLWK� D� WRUFK� DQG� EDWWHU\� DWWDFKHG� DW

WKH�KDQGOH��$GGLWLRQDOO\��FRQQHFWHG�WR

LW� LV� D� VSHDNHU� WKDW� FDQ� EH� %OXHWRRWK

V\QFHG�ZLWK�D�SKRQH�

$V�D�UHVXOW��ZKLOH�ZDONLQJ�LQ�WKH�UDLQ��RQH�FDQ�HDVLO\�OLVWHQ�WR�WKH�QHZV�DQG

PDNH� D� FDOO�� ,I� WKH� SURGXFW� LV� FRPPHUFLDOLVHG� ZLWK� WKH� ULJKW� LQSXWV� DQG

VXJJHVWLRQV��WKLV�FDQ�EH�YHU\�EHQHILFLDO� 4VQSJZB�.JTISB
��UI�$MBTT

�6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�
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+H� LV� DQ� ,QGLDQ� FRPSXWHU� VFLHQWLVW� ZKR

GHYHORSHG� ,QGLD›V� ILUVW� LQGLJHQRXV

VXSHUFRPSXWHU�� WKH�1"3". �� +LV� FRQWULEXWLRQV

WR� WHFKQRORJ\� HDUQHG� KLP� SUHVWLJLRXV� DZDUGV

OLNH� WKH� 3DGPD� 6KUL�� 3DGPD� %KXVKDQ�� DQG

0DKDUDVKWUD�%KXVKDQ��

+H� VWURQJO\� DGYRFDWHV� ,7� HGXFDWLRQ�� GLJLWDO

OHDUQLQJ��DQG�H�JRYHUQDQFH�LQLWLDWLYHV�WR�EULQJ

WHFKQRORJ\�WR�UXUDO�DUHDV�

$BSFFS�BOE�$POUSJCVUJPOT

1"3".� 4VQFSDPNQVUFS� 4FSJFT�� /HG� WKH

GHYHORSPHQW� RI� 3$5$0� ����� ������� DQG

3$5$0� ������ �������� PDNLQJ� ,QGLD� VHOI�

UHOLDQW�LQ�VXSHUFRPSXWLQJ�

/BUJPOBM� 4VQFSDPNQVUJOH� 'BDJMJUZ�

(VWDEOLVKHG� WKH� 1DWLRQDO� 3$5$0

6XSHUFRPSXWLQJ� )DFLOLW\� IRU� 6SDFH

UHVHDUFK�� ZHDWKHU� IRUHFDVWLQJ�� GHIHQVH

DQG�PHGLFDO�GDWD�DQDO\VLV�

- FBEFSTIJQ� 3PMFT��6HUYHG� DV� &KDQFHOORU

RI� 1DODQGD� 8QLYHUVLW\�� &KDLUPDQ� RI� ,,7

'HOKL›V� %RDUG� RI� *RYHUQRUV�� DQG� 3UHVLGHQW

RI�9LMQDQD�%KDUDWL�

&EVDBUJPO���3FTFBSDI

'U��%KDWNDU�SOD\HG�D�FUXFLDO�UROH�LQ�HVWDEOLVKLQJ
LQVWLWXWLRQV�VXFK�DV���

$�%"$ � �� &HQWHU� IRU� 'HYHORSPHQW� RI
$GYDQFHG�&RPSXWLQJ��,QGLD›V�OHDGLQJ�KLJK�
SHUIRUPDQFH�FRPSXWLQJ�UHVHDUFK�FHQWHU�
&3�%$ � �� (OHFWURQLFV� 5HVHDUFK� DQG
'HYHORSPHQW�&HQWUH��.HUDOD

***5.�,� �� ,QGLDQ� ,QVWLWXWH� 2I� ,QIRUPDWLRQ
7HFKQRORJ\�DQG�0DQDJHPHQW��.HUDOD
*�*5� 1VOF�� ,QWHUQDWLRQDO� ,QVWLWXWH� RI
,QIRUPDWLRQ�7HFKQRORJ\��0DKDUDVKWUD�

.,$ -� �� 0DKDUDVKWUD� .QRZOHGJH
&RUSRUDWLRQ� /LPLWHG�� $� GLJLWDO� HGXFDWLRQ
SODWIRUP�IRU�VWXGHQWV�

"XBSET�BOE�3FDPHOJUJPOT

.BIBSBTIUSB� #IVTIBO� LQ� ���� 
� 1BENB
4ISJ� LQ� ������ 1BENB� #IVTIBO� �����
"TJBO� 4DJFOUJTU� ���� LQ� ����� IRU
FRQWULEXWLRQV�WR�VFLHQFH�DQG�WHFKQRORJ\�

-JGFUJNF� "DIJFWFNFOU� "XBSET� LQ
FRPSXWLQJ�DQG�HQJLQHHULQJ�

)P OPSBSZ� %PDUPSBUFT� IURP� PXOWLSOH
XQLYHUVLWLHV�

-FHBDZ�BOE�7JTJPO�GPS�UIF�'VUVSF

0DGH� ,QGLD� D� JOREDO� SOD\HU� LQ
VXSHUFRPSXWLQJ�� )RFXVHV� RQ� H[DVFDOH
FRPSXWLQJ�IRU�IXWXUH�GHYHORSPHQWV�

$GYDQFHG�UHVHDUFK�LQ�$,��FORXG�FRPSXWLQJ�
DQG�KLJK�SHUIRUPDQFH�FRPSXWLQJ�

,QVSLUHG� VWXGHQWV� WR� SXUVXH� FDUHHUV� LQ
VFLHQFH�DQG�WHFKQRORJ\�
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*OUSPEVDUJPO

&RPSXWLQJ� LV� WKH� SURFHVV� RI� XVLQJ� FRPSXWHUV

RU� RWKHU� GHYLFHV� WR� SHUIRUP� WDVNV� OLNH

SURFHVVLQJ�� VWRULQJ�� DQG� FRPPXQLFDWLQJ

LQIRUPDWLRQ��,W� FRYHUV� D� ZLGH� UDQJH� RI

DFWLYLWLHV�� IURP�VLPSOH�FDOFXODWLRQV�WR�FRPSOH[

GDWD� DQDO\VLV�� VRIWZDUH� GHYHORSPHQW�� DQG

DUWLILFLDO�LQWHOOLJHQFH�

4XDQWXP� FRPSXWLQJ� LV� D� QHZ� W\SH� RI

FRPSXWLQJ� WKDW� IROORZV� WKH� SULQFLSOHV� RI

TXDQWXP�SK\VLFV��ZKLFK�H[SODLQV�WKH�EHKDYLRXU

RI�WLQ\�SDUWLFOHV�VXFK�DV�DWRPV��HOHFWURQV��DQG

SKRWRQV�� &RPSDUHG� WR� FODVVLFDO� FRPSXWHUV�

4XDQWXP� FRPSXWHUV� DUH� UDGLFDOO\� GLIIHUHQW�

&RPSXWLQJ� LV� PXOWLWDVNLQJ�� LW� FRPSULVHV

FRPSXWHU� VFLHQFH�� SK\VLFV�� DQG� PDWKHPDWLFV

WKDW� IROORZV� TXDQWXP� PHFKDQLFV� WR� VROYH

FRPSOH[� SUREOHPV� IDVWHU� WKDQ� RQ� FODVVLFDO

FRPSXWHUV�� ,W� LQYROYHV� KDUGZDUH� UHVHDUFK� DQG

DSSOLFDWLRQ�GHYHORSPHQW�

$PODFQUT�JO�2VBOUVN�$PNQVUJOH

���4VQFSQPTJUJPO

6XSHUSRVLWLRQ� PHDQV� D� TXDQWXP� ELW� �FDOOHG� D
TXELW�� FDQ� EH� LQ� PXOWLSOH� VWDWHV� DW� WKH� VDPH
WLPH�� 4XELWV� FDQ� UHSUHVHQW� PDQ\� SRVVLEOH
FRPELQDWLRQV� RI� VWDWHV� DW� RQFH�� D� TXDQWXP
FRPSXWHU� FDQ� VROYH� FHUWDLQ� SUREOHPV� PXFK
IDVWHU� WKDQ� FODVVLFDO� FRPSXWHUV� OLNH� IDFWRULQJ
ELJ�QXPEHUV��VLPXODWLQJ�PROHFXOHV��HWF��

$�FODVVLFDO�ELW� �HLWKHU���RU��

$�TXELW� ���DQG���DW�WKH�VDPH�WLPH

,W�WXUQV�RQ�WKH�SDUDOOHOLVP��L�H���DW�D�WLPH�LW
FDQ�KDQGOH�PDQ\�WDVNV��L�H��PXOWLWDVNLQJ�

([DPSOH�� 6SLQQLQJ� D� FRLQ� LQ� WKH� DLU—LW›V� ERWK
KHDGV�DQG�WDLOV�XQWLO�LW�ODQGV�

���&OUBOHMFNFOU

(QWDQJOHPHQW� LV� ZKHUH� WZR� RU� PRUH� TXELWV
EHFRPH�OLQNHG��VR�WKDW�WKH�VWDWH�RI�RQH�TXELW
LQVWDQWO\� DIIHFWV� WKH� VWDWH� RI� WKH� RWKHU�� QR
PDWWHU� KRZ� IDU� DSDUW� WKH\� DUH�� ,W� SHUIHFWO\
DOORZV�TXELWV�WR�VKDUH�LQIRUPDWLRQ�LQVWDQWO\�DQG
SHUIRUP� RSHUDWLRQV� LQ� D� KLJKO\� FRRUGLQDWHG
ZD\��DQG�DOVR�WXUQ�RQ�WKH�TXDQWXP�WKLQJV�OLNH
4XDQWXP� WHOHSRUWDWLRQ�� 6XSHUGHQVH� FRGLQJ�
DQG� PDVVLYH� SDUDOOHOLVP� LQ� FRPSXWDWLRQ�� 7ZR
TXELWV� FDQ� EHFRPH� HQWDQJOHG�� PHDQLQJ� WKHLU
VWDWHV� DUH� OLQNHG—FKDQJLQJ� RQH� LQVWDQWO\
FKDQJHV�WKH�RWKHU��HYHQ�DFURVV�ORQJ�GLVWDQFHV�

([DPSOH�� $� SDLU� RI� PDJLF� GLFH—UROO� RQH�� DQG
WKH� RWKHU� VKRZV� D� PDWFKLQJ� UHVXOW�� QR� PDWWHU
ZKHUH�LW�LV�
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6OEFSTUBOEJOH�2VBOUVN�$PNQVUJOH

���2VBOUVN�*OUFSGFSFODF

4 XDQWXP� LQWHUIHUHQFH� LV� WKH� SURFHVV� RI
FRPELQLQJ� WKH� SUREDELOLWLHV� RI� GLIIHUHQW
TXDQWXP� VWDWHV�� UHLQIRUFLQJ� HDFK� RWKHU�� DQG
FDQFHOLQJ�RXW�
$V�TXELWV�FDQ�EH�LQ�D�VXSHUSRVLWLRQ�RI���DQG���
ZKHQ�D�TXDQWXP�DOJRULWKP�UXQV��LW�FRQWUROV�WKH
SKDVHV� RI� WKHVH� VXSHUSRVLWLRQV�� &RUUHFW
DQVZHUV� DUH� PDGH� PRUH� OLNHO\�� DQG� ZURQJ
DQVZHUV�DUH�FDQFHOHG�RXW�

5IF�'VUVSF�*NQBDU�PG�2VBOUVN�$PNQVUJOH

���4DJFOUJGJD�%JTDPWFSZ���*OOPWBUJPO

'UXJ� GLVFRYHU\� 	� JHQRPLFV�� 6LPXODWH
PROHFXOHV�DQG�SURWHLQV�WR�DFFHOHUDWH�QHZ
WUHDWPHQWV�DQG�SHUVRQDOL]HG�PHGLFLQH�

0DWHULDO�VFLHQFH�� 'HVLJQ�QHZ�PDWHULDOV�IRU
EDWWHULHV�� VXSHUFRQGXFWRUV�� RU� FDUERQ
FDSWXUH—IDVWHU�DQG�FKHDSHU�

&OLPDWH� PRGHOLQJ�� 5XQ� KLJK�UHVROXWLRQ
VLPXODWLRQV� WR� EHWWHU� XQGHUVWDQG� DQG
FRPEDW�FOLPDWH�FKDQJH�

���#VTJOFTT���'JOBODF

3RUWIROLR�RSWLPL]DWLRQ��4XDQWXP�DOJRULWKPV
FDQ�HYDOXDWH�FRXQWOHVV�ILQDQFLDO�VWUDWHJLHV
VLPXOWDQHRXVO\�

5LVN� DQDO\VLV� 	� IUDXG� GHWHFWLRQ�� 6SRW
SDWWHUQV� DQG� DQRPDOLHV� WKDW� FODVVLFDO
FRPSXWHUV�PLVV�

6XSSO\� FKDLQ� RSWLPL]DWLRQ�� ,PSURYH
ORJLVWLFV��URXWLQJ��DQG�UHVRXUFH�SODQQLQJ�RQ
D�JOREDO�VFDOH�

���$ZCFSTFDVSJUZ

%UHDNLQJ� WUDGLWLRQDO� HQFU\SWLRQ�� $OJRULWKPV
OLNH�6KRU›V�FRXOG�EUHDN�ZLGHO\�XVHG�V\VWHPV
�56$��(&&��

5LVH�RI�SRVW�TXDQWXP�FU\SWRJUDSK\��$�VKLIW
WRZDUG� QHZ�� TXDQWXP�UHVLVWDQW� VHFXULW\
VWDQGDUGV�LV�DOUHDG\�XQGHUZD\�

���"*���.BDIJOF�-FBSOJOH

4XDQWXP� PDFKLQH� OHDUQLQJ�� (QKDQFH
WUDLQLQJ�RI�PRGHOV��SDWWHUQ�UHFRJQLWLRQ��DQG
GDWD� FODVVLILFDWLRQ—HVSHFLDOO\� LQ� ODUJH�
FRPSOH[�V\VWHPV�

%HWWHU� GHFLVLRQ�PDNLQJ� WRROV�� 5HDO�WLPH
GDWD� SURFHVVLQJ� IRU� VPDUWHU� $,
DSSOLFDWLRQV�

���4PDJFUBM�*NQBDU

(FRQRPLF� WUDQVIRUPDWLRQ�� ,QGXVWULHV� ZLOO
VKLIW��DQG�QHZ�MREV�ZLOO�HPHUJH�LQ�TXDQWXP
VRIWZDUH��KDUGZDUH��DQG�F\EHUVHFXULW\�

*OREDO�FRPSHWLWLRQ��&RXQWULHV�DUH�LQYHVWLQJ
ELOOLRQV—TXDQWXP� OHDGHUVKLS� ZLOO� LPSDFW
HFRQRPLF�DQG�QDWLRQDO�VHFXULW\�

(WKLFDO�TXHVWLRQV��$V�ZLWK�DOO�SRZHUIXO�WHFK�
UHVSRQVLEOH� GHYHORSPHQW� DQG� DFFHVV� DUH
FUXFLDO�

$IBMMFOHFT�JO�2VBOUVN�$PNQVUJOH

4 XELWV�DUH�YHU\�WKLQ�DQG�HDVLO\�GLVWXUEHG

4XDQWXP� FRPSXWHUV� UHTXLUH� WKH� XWPRVW
FROG�HQYLURQPHQWV

(UURU�FRUUHFWLRQ�LV�QRW�DQ�HDV\�WDVN

1RW� VXLWDEOH� IRU� DOO� WDVNV—RQO\� VSHFLILF
W\SHV�RI�SUREOHPV

,Q� FRQFOXVLRQ��4XDQWXP� &RPSXWLQJ� LV� D� QHZ
FRPSXWLQJ� SDUDGLJP��7KRXJK� VWLOO� HYROYLQJ�� LW
PD\� EH� WKH� PRVW� LPSRUWDQW� WHFKQRORJLFDO
LQQRYDWLRQ�LQ�WKH���VW�&HQWXU\�
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1,)�LV�D� IODJVKLS�RUJDQL]DWLRQ�SURPRWLQJ�5XUDO

,QQRYDWLRQ� LQ� ,QGLD�� ,W� ZDV� VHW� XS� LQ� 0DUFK

����� XQGHU� WKH� 'HSDUWPHQW� RI� 6FLHQFH� 	

7HFKQRORJ\��'67���*RYHUQPHQW�RI�,QGLD��,W�LV�WR

VWUHQJWKHQ� JUDVVURRWV� WHFKQRORJLFDO

LQQRYDWLRQV� DQG� VXSSRUW� RXWVWDQGLQJ

WUDGLWLRQDO� NQRZOHGJH� LQ� ,QGLD�� ,W� HQFRXUDJHV

JUDVVURRWV�LQQRYDWLRQV�YLD�DZDUGV��H[KLELWLRQV�

DQG� SXEOLFDWLRQV�� 7KLV� PLVVLRQ� VXSSRUWV� UXUDO

LQQRYDWRUV� E\� GRFXPHQWLQJ�� YDOLGDWLQJ�� DQG

VXSSRUWLQJ�WKHLU�LQQRYDWLRQV��

6R� IDU�� 1,)� JDWKHUHG� ��������� X QLTXH� DQG

GLVWLQFW� WHFKQRORJLFDO� LGHDV�� LQQRYDWLRQV�� DQG

WUDGLWLRQDO� NQRZOHGJH� SUDFWLFHV� IURP� ���

GLVWULFWV� RI� WKH� FRXQWU\�� ,W� UHFRJQL]HG� ����

JUDVVURRWV� LQQRYDWRUV� DQG� VFKRRO� VWXGHQWV� DW

WKH�QDWLRQDO�OHYHO�LQ�LWV�DQQXDO�'U��$�3�-��$EGXO

.DODP� ,JQLWH� $ZDUGV� DQG� 1DWLRQDO� %LHQQLDO

*UDVVURRWV�,QQRYDWLRQ�$ZDUGV�

(YHU\�\HDU��'67�DQG�1,)�RUJDQL]H�WKH�,163,5(��

0$1$.� FRPSHWLWLRQ� IRU� ,QGLDQ� +LJK� 6FKRRO

6WXGHQWV�� ,163,5(� VWDQGV� IRU� � ,QQRYDWLRQ� LQ

6FLHQFH� 3XUVXLW� IRU� ,QVSLUHG� 5HVHDUFK� DQG

0$1$.� LV� 0LOOLRQ� 0LQGV� $XJPHQWLQJ� 1DWLRQDO

$VSLUDWLRQ� DQG� .QRZOHGJH�� 6FKRRO� VWXGHQWV

FRPSHWH� ZLWK� XQLTXH� DQG� FUHDWLYH� LGHDV� DQG

LQQRYDWLRQV�

,FZ�'VODUJPOT

4DPVUJOH
� %PDVNFOUBUJPO� �� %BUBCBTF
.BOBHFNFOU�� ,W� LGHQWLILHV�� JDWKHUV�� DQG
UHFRUGV�JUDVVURRWV�LQQRYDWLRQV�DQG�UHFRJQL]HV
WKH� RXWVWDQGLQJ� WUDGLWLRQDO� NQRZOHGJH� DQG
SUDFWLFHV�DOO�RYHU� ,QGLD�� :RUNV�ZLWK�WKH�+RQH\
%HH� 1HWZRUN� WR� FRQWDFW� UXUDO� DQG� WULEDO
FRPPXQLWLHV�� SDUWLFXODUO\�� YLOODJHUV�� IDUPHUV�
DUWLVDQV��DQG�VWXGHQWV�

7BMVF� "EEJUJPO
� 3FTFBSDI� �� %FWFMPQNFOU�
1,)� FROODERUDWHV� ZLWK� UHVHDUFK� LQVWLWXWLRQV�
ODERUDWRULHV�� DQG� VXSSRUWV� WKH� SURWRW\SH
GHYHORSPHQW�� ,W�HQKDQFHV� DQG� ILOWHUV� WKH
JUDVVURRWV� LQQRYDWLRQV� WKURXJK� VFLHQWLILF
YDOLGDWLRQ�

*OUFMMFDUVBM�1SPQFSUZ�3JHIUT�	*13
�1SPUFDUJPO�
1,)� KHOSV� LQQRYDWRUV� LQ� SDWHQW� ILOLQJ� DQG
SURWHFWLQJ� WKHLU� ,35�� L�H��� SDWHQWV�� FRS\ULJKWV�
DQG�WUDGHPDUNV�

#VTJOFTT� %FWFMPQNFOU� BOE
$PNNFSDJBMJ[BUJPO��1,)� IDFLOLWDWHV�LQQRYDWRUV
WR� FRPPHUFLDOL]H� WKHLU� LGHDV� WKURXJK
SDUWQHUVKLSV� ZLWK� LQGXVWULHV� DQG� EXVLQHVVHV�� ,W
UXQV�0LFUR�9HQWXUH�,QQRYDWLRQ�)XQG��09,)�� IRU
ILQDQFLDO�VXSSRUW�

$�V\QRQ\P�IRU�,QGLDQ�5XUDO�,QQRYDWLRQV

1PMJDZ� "EWPDBDZ� BOE� *OUFSOBUJPOBM
$PMMBCPSBUJPO�� 1,)� DGYLVHV� SROLF\PDNHUV� RQ
LQQRYDWLRQ�OHG� GHYHORSPHQW� DQG� FROODERUDWHV
ZLWK� LQWHUQDWLRQDO� RUJDQL]DWLRQV� WR� SURPRWH
,QGLDQ�JUDVVURRWV�LQQRYDWLRQV�JOREDOO\�

%\� RUJDQL]LQJ� $ZDUGV� OLNH� WKHVH�
1,)� HQFRXUDJHV� LQQRYDWRUV
WKURXJK� UHFRJQLWLRQ�� 1,)� DOVR
SXEOLVKHV� UHVHDUFK� UHSRUWV�� FDVH
VWXGLHV�� DQG� VXFFHVV� VWRULHV�
2IIHUV�WUDLQLQJ�DQG�PHQWRUVKLS�IRU
JUDVVURRWV�LQQRYDWRUV�

5HFHQW� IRFXV� RI� 1,)� LV� RQ�$JULFXOWXUH� DQG
)DUPLQJ��+HDOWKFDUH�DQG�7UDGLWLRQDO�0HGLFLQH�
5HQHZDEOH�(QHUJ\�DQG�(QYLURQPHQW�

fá }(NFá>
JFFN«á}(NF
@N‚F� á}(NF
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8BMLFS�XJUI�$IBJS�GPS�4FOJPS�$JUJ[FO

+LPDVKX� VDZ� KLV� JUDQGIDWKHU
V� GLVFRPIRUW� ZKLOH� ZDONLQJ� ZLWK� WKH

WUDGLWLRQDO�ZDONHU��7KXV�WKLV�LGHD�RI�D�FKDLU�LQ�ZDONHU�VWULNH�KLV�PLQG

IRU�ZKLFK�KH�ZRUNHG�DV�DVVLVWHG�E\�KLV�WHDFKHU��7KLV�ZDONHU�FRPSULVHV

RI�D�VHDW�WR�UHVW�ZKHUH�VHQLRU�FLWL]HQV�FDQ�VLW�DIWHU�EHLQJ�WLUHG��

0DUFK������_ �

��UI�$MBTT �6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�

'BO�$MFBOFS

3DODN� REVHUYHG� WKDW� KHU� PRWKHU� VWUXJJOHG� WR� FOHDQ� WKH

FHLOLQJ�IDQ�EHFDXVH�RI�KHU�VKRUW�VWDWXUH�DQG�XVHG�D�VWRRO

RU�D�WDEOH�WR�UHDFK�WKH� IDQ�� ,W�PLJKW�EH�GDQJHURXV�LI� LW

VOLSSHG��3DODN�FDPH�XS�ZLWK�WKH�LGHD�WR�FUHDWH�D�FOHDQHU

WKDW� XVHV� WZR� IRDP� UROOHUV� WR� FOHDQ� WKH� IDQ� LQ� RUGHU� WR

VROYH�WKH�SUREOHP��+H�XVHG�39&�SLSH�DQG���'&�PRWRUV��

1BMBL�.FHIXBM
��UI�$MBTT

7KH� FRWWRQ� EUXVK� RQ� IRDP�� FOHDQV� WKH� PLGGOH� SDUW� RI� WKH� IDQ� DSDUW� IURP� WKH

ZLQJV�YHU\�HIIHFWLYHO\��2YHUDOO��LW�LV�DQ�HIIHFWLYH�DSSURDFK�WKDW�ZRXOG�EH�XVHG

E\�PDQ\�ZLWKRXW�SRVLQJ�GDQJHU�RI�XVLQJ�VWRRO��FKDLU�RU�WDEOH�

7KH�SLSH�ORRNV�VPDOOHU�WR�RXU�H\HV�EXW

ZH�FDQ�DGMXVW�LWV�KHLJKW�DFFRUGLQJ�WR

RXU�QHHGV�

,W�KDV�D� IHDWXUH�RI�D�WRUFK� IRU�YLVLELOLW\�GXULQJ�QLJKW�WLPH�� ,W�DOVR�KDV�D

KRQNLQJ� V\VWHP� WR� DOHUW� FUHDWXUHV� DKHDG�� 7KLV� ZDONHU� GHYHORSHG� E\

+LPDQVKX� LV� FRPSOHWHO\� IROGDEOH� DQG� OLJKWZHLJKW� WKDW� PDNHV� LW� HDV\� WR

FDUU\�DURXQG�ZKLOH�WUDYHOOLQJ�

�6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�

���:KDW�HOHPHQW�LV�GHULYHG�IURP�D�1RUVH�*RG"
���:KDW�FDQ�HDW�D�ORW�RI�,URQ�ZLWKRXW�JHWWLQJ�VLFN"
���*LYH�PH�IRRG��DQG�,�ZLOO�OLYH��*LYH�PH�ZDWHU��DQG�,�ZLOO�GLH��:KDW�DP�,"
���,�FDQ�EXUQ�\RXU�PRXWK�DQG�VWLQJ�\RXU�H\H��EXW�,�DP�FRQVXPHG�HYHU\GD\��:KDW�DP�,"

3JEEMFT����� � 6ROXWLRQV�DUH�RQ�,QVLGH�%DFN�&RYHU�
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*OUSPEVDUJPO

1DWLRQDO� FRPSHWLWLRQV� ,163,5(� 0$1$.� DQG

*<6� $YLVKNDU� $ZDUGV� DUH� QRW� MXVW� ORRNLQJ� IRU

JRRG� LGHDV—WKH\›UH� ORRNLQJ� IRU� LGHDV� WKDW� DUH

5HOHYDQW� WR� VRFLHW\�� 7HFKQLFDOO\� VRXQG�

6FDODEOH� �FDQ� JURZ� ELJJHU��� DQG� 6XVWDLQDEOH

�HFR�IULHQGO\�� FRVW�HIIHFWLYH��� %HIRUH� \RX� GLYH

WRR�GHHS��LW
V�VXSHU�KHOSIXO�WR�WDNH�D�VWHS�EDFN

DQG�ORRN�DW�\RXU�SURMHFW�IURP�DOO�DQJOHV��7KDW
V

ZKHUH�6:27�$QDO\VLV�FRPHV�LQ��

6:27� VWDQGV� IRU� 6WUHQJWKV�� :HDNQHVVHV�

2SSRUWXQLWLHV�� DQG� 7KUHDWV�� ,W� LV� D� VLPSOH� EXW

SRZHUIXO� WRRO� WKDW� KHOSV� \RX� XQGHUVWDQG� ZKDW

\RX
UH�JRRG�DW�DQG�ZKDW�FKDOOHQJHV�\RX�PLJKW

IDFH��ERWK�IURP�ZLWKLQ�\RXU�WHDP�DQG�IURP�WKH

ZRUOG�DURXQG�\RX��

.QRZLQJ�VWUHQJWKV�RI�\RXU�LQQRYDWLRQ�KHOSV�\RX

EXLOG�RQ�WKHP��XQGHUVWDQGLQJ�\RXU�ZHDNQHVVHV

DOORZV� \RX� WR� ILQG� VROXWLRQV�� UHFRJQL]LQJ

RSSRUWXQLWLHV� OHWV� \RX� VHL]H� EHQHILFLDO

VLWXDWLRQV�� DQG� EHLQJ� DZDUH� RI� WKUHDWV� KHOSV

\RX�SODQ�DKHDG�DQG�PLQLPL]H�ULVNV��

7R� UHLWHUDWH�� 6:27� JLYHV� \RX� DQ� HGJH� E\

KHOSLQJ� \RX� LGHQWLI\� ZKDW� PDNHV� \RXU� LGHD

XQLTXH�� IL[�SUREOHPV�EHIRUH�MXGJHV�VSRW�WKHP�

GLVFRYHU� ZD\V� WR� VFDOH� RU� H[SDQG�� DQG� EH

SUHSDUHG� IRU�WRXJK�TXHVWLRQV�� ,W›V�OLNH�D�PLUURU

WKDW� VKRZV� WKH� FRPSOHWH� SLFWXUH� RI� \RXU

LQQRYDWLRQ��

:LWK� 6:27�� \RX� GLVVHFW� \RXU� SURMHFW�

XQGHUVWDQG� LWV� LQQHU� ZRUNLQJV�� LWV� SODFH� LQ� WKH

ODUJHU�ZRUOG��FUDIW�D�PRUH�FRPSHOOLQJ�QDUUDWLYH�

VWDQG� RXW� LQ� WKH� FRPSHWLWLRQ�� DQG� LPSUHVV� WKH

HYDOXDWRUV�� 8OWLPDWHO\�� 6:27� DQDO\VLV

HPSRZHUV�\RX�WR�PDNH�\RXU�LQQRYDWLRQ�SURMHFWV

HYHQ�PRUH�VXFFHVVIXO�DQG�LPSDFWIXO�

6WHSV�WR�GR�6:27�$QDO\VLV�RQ�\RXU�SURMHFW�DUH

VLPSOH�� 'UDZ� D� ELJ� ˜�™� VLJQ� RQ� SDSHU�� PDNLQJ

IRXU�TXDGUDQWV�RU�ER[HV��/DEHO�HDFK�RI�WKHP�DV

6WUHQJWKV� �WRS�OHIW��� :HDNQHVVHV� �WRS�ULJKW��

2SSRUWXQLWLHV� �ERWWRP�OHIW��� 7KUHDWV� �ERWWRP�

ULJKW���)LOO�LQ�WKHVH�ER[HV�ZLWK���WR���VKRUW�EXOOHW

SRLQWV��L�H��OHVV�WKDQ���ZRUGV�HDFK��7DON�WR�\RXU

WHDP��WHDFKHUV��RU�IDPLO\��2QFH�\RX�ZULWH�GRZQ

LWHPV�� ORRN� DW� ZKDW� QHHGV� IL[LQJ�� ZKDW� FDQ

JURZ��DQG�KRZ�\RX›OO�VWDQG�RXW�

1RZ��OHW›V�ORRN�DW�WKHVH�6��:��2��7›V���

5IF�5FDIOJRVF

4USFOHUIT�DUH� LQKHUHQW� DGYDQWDJHV�� L�H��

LQWHUQDO�WR�WKH�LGHD�RU�VROXWLRQ��8QGHUVWDQGLQJ

WKH�SRVLWLYHV�RI�\RXU�LQQRYDWLRQ�LV�KHOSIXO�HLWKHU

WR� GHYHORS� IXUWKHU� RQ� WKHP� RU� DW� OHDVW� QRW� WR

LJQRUH�WKHP�LQ�WKH�SURFHVV��

&YBNQMFT�

8VH�UHQHZDEOH�HQHUJ\�LV�D�VWUHQJWK�LQ�FDVH

RI�D�6RODU�SRZHUHG�:DWHU�3XULILHU

%HLQJ� DEOH� WR� VDYH� ZDWHU� LV� D� VWUHQJWK� LQ

FDVH� RI� DQ� ,R7�EDVHG� /RZ�&RVW� 6PDUW

,UULJDWLRQ�6\VWHP

8FBLOFTTFT�DUH�� LQ� D� ZD\�� GLVDGYDQWDJHV� RU

JDSV�LQWHUQDO�WR�WKH�LQQRYDWLRQ��2QFH� \RX�DUH

DZDUH�� \RX�ZRXOG�VWDUW�ZRUNLQJ�RQ�IL[LQJ�WKHP

DQG� WKHUHE\� WKH� VROXWLRQ� LV� LPSURYHG�� 2QH

VKRXOG�QRW�IHHO�VK\�WR�DFNQRZOHGJH�RU�PHQWLRQ

ZHDNQHVVHV��

&YBNQMFT�

,QLWLDO�LQYHVWPHQW�DQG�UHJXODWLRQV�DUH�D�NLQG

RI� ZHDNQHVVHV� LQ� FDVH� RI� 'URQHV� IRU� $LU

4XDOLW\�0RQLWRULQJ�LQ�&LWLHV

'LIILFXOW\� WR� VLPXODWH� UHDO� FRQGLWLRQV� IRU

WHVWLQJ�LV��SHUKDSV��D�ZHDNQHVV�LQ�FDVH�RI�D

3RUWDEOH�(DUWKTXDNH�$ODUP�IRU�5XUDO�+RPHV
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0QQPSUVOJUJFT�DUH� WKH� IDYRXUDEOH� IDFWRUV

H[WHUQDO� WR� WKH� LQQRYDWLRQ�� 0DQ\�D�WLPH�� \RX

GR� QRW� FRQWURO� WKHP�� +RZHYHU�� LW� ZRXOG� EH

VPDUW� WR� WDNH� DGYDQWDJH� RI� WKHP� IRU� EHWWHU

VXFFHVV��

&YBNQMFT�

*RYHUQPHQW�VFKHPHV�OLNH��+DU�*KDU�-DO™�LV

DQ�RSSRUWXQLW\�LQ�FDVH�RI�D�6RODU�3RZHUHG

:D WHU�3XULILHU

,QFUHDVHG� VPDUWSKRQH� SHQHWUDWLRQ� LQ� UXUDO

DUHDV� LV� DQ� RSSRUWXQLW\� LQ� FDVH� RI� $SS� WR

&RQQHFW�)DUPHUV�ZLWK�%X\HUV

&YBNQMFT�GPS�5ISFBUT�

&RVW�RI�H[LVWLQJ�FRPPHUFLDO�SXULILHUV�FRXOG

EH� D� WKUHDW� WR� D� 6RODU�3RZHUHG� :DWHU

3XULILHU

3RVVLELOLW\� RI� IDOVH� DODUP� GXH� WR� DFFXUDF\

FKDOOHQJHV� LV� D� OLNHO\� WKUHDW� WR� D� 3RUWDEOH

(DUWKTXDNH�$ODUP�IRU�5XUDO�+RPHV

$BTF�4UVEJFT

$BTF�4UVEZ��

$BTF�4UVEZ��

5ISFBUT��RQ�WKH�RWKHU�KDQG��DUH�WKH�OLNHO\�ULVNV

DQG� XQIDYRXUDEOH� WKLQJV� H[WHUQDO� WR� WKH

VROXWLRQ�� +DYLQJ� NQRZQ� XSIURQW�� \RX� ZRXOG� EH

DEOH� WR� LQVWDOO� PLWLJDWLRQ� DSSURDFKHV� LQ� WKH

SURMHFW��2U��LQFRUSRUDWH�GHVLJQ�FKDQJHV�LQ�WKH

SURGXFW�RU�VROXWLRQ�HOLPLQDWLQJ�WKH�SRVVLELOLW\�RI

QHJDWLYH�LQIOXHQFH�E\�WKH�LGHQWLILHG�WKUHDWV�

$BTF�4UVEZ��

/RRN� DW� WKHVH� &DVH� 6WXGLHV� IRU� D� JUHDWHU

XQGHUVWDQGLQJ�RI�KRZ�WR�DSSO\�6:27���
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$BTF�4UVEZ�� $BTF�4UVEZ��

$PODMVTJPO

:LQQLQJ�SURMHFWV�LQ�LQQRYDWLRQ�FRPSHWLWLRQV�VWHP�IURP�D�GHHS�XQGHUVWDQGLQJ�RI�ORFDO�SUREOHPV�DQG
RIIHU�SUDFWLFDO��VXVWDLQDEOH�VROXWLRQV��6:27�DQDO\VLV�DOLJQV�ZLWK�WKLV�IRFXV�E\�KHOSLQJ�\RX�

+LJKOLJKW� /RFDO� 5HOHYDQFH� �2SSRUWXQLW\� 	� 6WUHQJWK��� %\� LGHQWLI\LQJ� VSHFLILF� ORFDO� QHHGV� \RXU
SURMHFW� DGGUHVVHV� �2SSRUWXQLW\�� DQG� OHYHUDJLQJ� \RXU� XQGHUVWDQGLQJ� RI� WKH� FRPPXQLW\
V� FRQWH[W
�6WUHQJWK��� \RX� FDQ� VKRZFDVH� WKH� GLUHFW� UHOHYDQFH� DQG� SRWHQWLDO� LPSDFW� RI� \RXU� JUDVVURRWV
LQQRYDWLRQ�

$GGUHVV� 3UDFWLFDO� &KDOOHQJHV� �:HDNQHVV� 	� 7KUHDW��� $FNQRZOHGJLQJ� SRWHQWLDO� OLPLWDWLRQV� LQ
UHVRXUFHV� RU� LPSOHPHQWDWLRQ� FKDOOHQJHV� VSHFLILF� WR� \RXU� ORFDO� VHWWLQJ� �:HDNQHVV� 	� 7KUHDW�� DQG
GHPRQVWUDWLQJ�KRZ�\RX�SODQ�WR�RYHUFRPH�WKHP�VKRZV�D�UHDOLVWLF�DQG�SUREOHP�VROYLQJ�DSSURDFK
KLJKO\�YDOXHG�LQ�WKHVH�FRPSHWLWLRQV�

6KRZFDVH� 5HVRXUFHIXOQHVV� �6WUHQJWK� 	� 2SSRUWXQLW\��� *UDVVURRWV� LQQRYDWLRQ� RIWHQ� WKULYHV� RQ
UHVRXUFHIXOQHVV�� 6:27� KHOSV� \RX� KLJKOLJKW� KRZ� \RX� DUH� FUHDWLYHO\� XWLOL]LQJ� ORFDOO\� DYDLODEOH
PDWHULDOV�DQG�NQRZOHGJH��6WUHQJWK��DQG�WDSSLQJ�LQWR�ORFDO�VXSSRUW�V\VWHPV��2SSRUWXQLW\��

'HPRQVWUDWH� 6XVWDLQDELOLW\� �2SSRUWXQLW\� 	� 7KUHDW� 0LWLJDWLRQ��� %\� FRQVLGHULQJ� HQYLURQPHQWDO� DQG
HFRQRPLF�VXVWDLQDELOLW\�ZLWKLQ� \RXU�6:27� �2SSRUWXQLWLHV� IRU�HFR�IULHQGO\�VROXWLRQV��7KUHDWV� IURP
UHVRXUFH�VFDUFLW\���\RX�FDQ�DOLJQ�\RXU�SURMHFW�ZLWK�WKH�ORQJ�WHUP�YLVLRQ�RIWHQ�VRXJKW�LQ�JUDVVURRWV
LQQRYDWLRQ�DZDUGV�

&UDIW� D� &RPSHOOLQJ� 1DUUDWLYH�� $� ZHOO�FRQGXFWHG� 6:27� DQDO\VLV� SURYLGHV� D� VWUXFWXUHG� ZD\� WR
DUWLFXODWH�\RXU�SURMHFW
V�MRXUQH\��LWV�SRWHQWLDO�LPSDFW��DQG�\RXU�VWUDWHJLF�WKLQNLQJ�WR�WKH�MXGJHV�

6R��WKH�QH[W�WLPH�\RX
UH�SROLVKLQJ�\RXU�LQQRYDWLRQ��VWRS�DQG�DVN��˜+DYH�,�GRQH�P\�6:27�\HW"™�%HFDXVH
WKH�VWXGHQWV�ZKR�ZLQ�DUH�WKH�RQHV�ZKR�WKLQN�VPDUW�
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*OUSPEVDUJPO�UP�$PNNVOJDBUJPO�4ZTUFNT

&RPPXQLFDWLRQ� LV� WKH� SURFHVV� RI� H[FKDQJLQJ
LQIRUPDWLRQ� EHWZHHQ� LQGLYLGXDOV� RU� GHYLFHV�
)URP�DQFLHQW�WLPHV��KXPDQV�KDYH�XVHG�YDULRXV
PHDQV�WR�FRPPXQLFDWH��VXFK�DV�VPRNH�VLJQDOV�
FDUULHU�SLJHRQV��DQG�ZULWWHQ�OHWWHUV��

)PX�3BEJP�$PNNVOJDBUJPO�8PSLT 

��� $� WUDQVPLWWHU� JHQHUDWHV� UDGLR� ZDYHV� WKDW
FDUU\�LQIRUPDWLRQ��VXFK�DV�YRLFH�RU�GDWD�

���7KH�DQWHQQD�WUDQVPLWV�WKHVH�ZDYHV�WKURXJK
WKH�DLU�

��� $� UHFHLYHU� SLFNV� XS� WKH� UDGLR� ZDYHV� DQG
FRQYHUWV�WKHP�EDFN�LQWR�PHDQLQJIXO�VLJQDOV�

8JSFMFTT�$PNNVOJDBUJPO��5IF�&WPMVUJPO�PG
$POOFDUJWJUZ

:LUHOHVV� FRPPXQLFDWLRQ� UHIHUV� WR� WKH� WUDQVIHU
RI� LQIRUPDWLRQ� ZLWKRXW� WKH� XVH� RI� SK\VLFDO
FRQQHFWLRQV� OLNH� FDEOHV�� ,W� LQFOXGHV
WHFKQRORJLHV�VXFK�DV�

.PCJMF� /FUXPSLT� 	�(
� �(
� �(
� �(
�
(QDEOLQJ� PRELOH� SKRQH� FDOOV� DQG� ,QWHUQHW
DFFHVV�
8J�'J� � 3URYLGLQJ� ZLUHOHVV� ,QWHUQHW
FRQQHFWLYLW\�LQ�KRPHV��VFKRROV��DQG�RIILFHV�
#MVFUPPUI�� )DFLOLWDWLQJ� VKRUW�UDQJH
FRPPXQLFDWLRQ�EHWZHHQ�GHYLFHV�
4BUFMMJUF� $PNNVOJDBUJPO��6XSSRUWLQJ
*36� QDYLJDWLRQ� DQG� LQWHUQDWLRQDO
EURDGFDVWLQJ�

+RZHYHU�� ZLWK� WHFKQRORJLFDO
DGYDQFHPHQWV��FRPPXQLFDWLRQ�KDV�HYROYHG
VLJQLILFDQWO\��OHDGLQJ�WR�WKH�GHYHORSPHQW�RI
UDGLR�DQG�ZLUHOHVV�FRPPXQLFDWLRQ�V\VWHPV�
7KHVH�WHFKQRORJLHV�KDYH�UHYROXWLRQL]HG�WKH
ZD\� ZH� FRQQHFW� DQG� LQWHUDFW� ZLWK� WKH
ZRUOG�

8IBU�JT�3BEJP�$PNNVOJDBUJPO 

5DGLR� FRPPXQLFDWLRQ� LV� D� PHWKRG� RI

WUDQVPLWWLQJ� DQG� UHFHLYLQJ� VLJQDOV� XVLQJ

HOHFWURPDJQHWLF�ZDYHV��

,W� ZDV� ILUVW� GLVFRYHUHG� E\� VFLHQWLVWV� OLNH� -DPHV

&OHUN� 0D[ZHOO� DQG� ODWHU� GHPRQVWUDWHG

SUDFWLFDOO\�E\�*XJOLHOPR�0DUFRQL��5DGLR�ZDYHV

DUH� D� W\SH� RI� HOHFWURPDJQHWLF� UDGLDWLRQ� ZLWK

IUHTXHQFLHV�UDQJLQJ�IURP����+]�WR�����*+]�

*NQPSUBODF�PG�$PNNVOJDBUJPO�4ZTUFNT

(MPCBM� $POOFDUJWJUZ�� 5DGLR� DQG� ZLUHOHVV
WHFKQRORJLHV� DOORZ� LQVWDQW� FRPPXQLFDWLRQ
DFURVV� WKH� ZRUOG�� HQDEOLQJ� SHRSOH� WR� VWD\
FRQQHFWHG�UHJDUGOHVV�RI�GLVWDQFH�

&NFSHFODZ�4FSWJDFT��:LUHOHVV�FRPPXQLFDWLRQ
SOD\V� D� FUXFLDO� UROH� LQ� GLVDVWHU� PDQDJHPHQW�
DOORZLQJ� DXWKRULWLHV� WR� FRRUGLQDWH� UHVFXH
RSHUDWLRQV�



3BEJP�BOE�8JSFMFTT�$PNNVOJDBUJPO

)FBMUIDBSF� "EWBODFNFOUT��7HOHPHGLFLQH
DQG�UHPRWH�SDWLHQW�PRQLWRULQJ�UHO\�RQ�ZLUHOHVV
FRPPXQLFDWLRQ� WR� GHOLYHU� KHDOWKFDUH� VHUYLFHV
HIILFLHQWO\�

#VTJOFTT�BOE�&DPOPNZ��,QGXVWULHV�GHSHQG�RQ
FRPPXQLFDWLRQ�V\VWHPV�IRU�WUDGH��EDQNLQJ��DQG
PDQDJHPHQW�

)PX�UIFTF�$PNNVOJDBUJPO�4ZTUFNT
BGGFDU�UIF�8PSME

4PDJBM� *NQBDU�� 7KH� HDVH� RI� FRPPXQLFDWLRQ
IRVWHUV� UHODWLRQVKLSV�� HQKDQFHV� VRFLDO
LQWHUDFWLRQV��DQG�SURPRWHV�FXOWXUDO�H[FKDQJH�

&DPOPNJD� (SPXUI�� %XVLQHVVHV� FDQ� RSHUDWH
JOREDOO\�� FUHDWLQJ� QHZ� MRE� RSSRUWXQLWLHV� DQG
ERRVWLQJ�HFRQRPLHV�

4DJFOUJGJD� 1SPHSFTT��:LUHOHVV� WHFKQRORJLHV
VXSSRUW� VSDFH� H[SORUDWLRQ�� FOLPDWH� UHVHDUFK�
DQG�DGYDQFHPHQWV�LQ�DUWLILFLDO�LQWHOOLJHQFH�

4FDVSJUZ� BOE� %FGFOTF��:LUHOHVV
FRPPXQLFDWLRQ� LV� HVVHQWLDO� IRU� PLOLWDU\
RSHUDWLRQV�� HQVXULQJ� QDWLRQDO� VHFXULW\� DQG
SURWHFWLRQ�

$PODMVTJPO

5DGLR� DQG� ZLUHOHVV� FRPPXQLFDWLRQ� V\VWHPV

KDYH� WUDQVIRUPHG� KXPDQ� OLIH� E\� HQDEOLQJ� IDVW

DQG�HIILFLHQW�LQIRUPDWLRQ�H[FKDQJH�

$V� WHFKQRORJ\� FRQWLQXHV� WR� HYROYH�

FRPPXQLFDWLRQ� ZLOO� EHFRPH� HYHQ� PRUH

DGYDQFHG�� VKDSLQJ� WKH� IXWXUH� RI� LQGXVWULHV�

VRFLHW\��DQG�JOREDO�GHYHORSPHQW�

'VUVSF�PG�3BEJP�BOE�8JSFMFTT

$PNNVOJDBUJPO

:LWK� FRQWLQXRXV� DGYDQFHPHQWV�� WKH� IXWXUH� RI

ZLUHOHVV� FRPPXQLFDWLRQ� KROGV� SURPLVLQJ

GHYHORSPHQWV�VXFK�DV�

�(� /FUXPSLT� � ([SHFWHG� WR� RIIHU� XOWUD�IDVW

VSHHGV�DQG�ORZ�ODWHQF\�IRU�VPDUW�FLWLHV�

*OUFSOFU� PG� 5IJOHT� 	*P5
��&RQQHFWLQJ� GHYLFHV

OLNH� VPDUW� KRPHV�� ZHDUDEOH� WHFKQRORJ\�� DQG

DXWRQRPRXV�YHKLFOHV�

2VBOUVN� $PNNVOJDBUJPO��3URYLGLQJ� XOWUD�

VHFXUH�GDWD�WUDQVIHU�PHWKRGV�

"*� *OUFHSBUJPO��(QKDQFLQJ� FRPPXQLFDWLRQ

QHWZRUNV�ZLWK�LQWHOOLJHQW�DXWRPDWLRQ�
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&EVDBUJPO�BOE�3FTFBSDI��2QOLQH�OHDUQLQJ�DQG
DFFHVV� WR� JOREDO� NQRZOHGJH� KDYH� EHFRPH
SRVVLEOH�WKURXJK�ZLUHOHVV�QHWZRUNV�



"�$PPMFS�#BTLFU

7KH�FRROLQJ�GHYLFH�LV�D�VLPSOH�FRROLQJ�EDVNHW�WKDW�FRQWDLQV�D�VWHHO�FRQWDLQHU��LW
V�EHHQ�NHSW�LQVLGH�D

EDVNHW�WKDW�LV�PDGH�RI�EDPERR��7KH�EDQDQD�VWHP�KDV�EHHQ�SODFHG�LQVLGH�WKH�FRQWDLQHU��%DQDQD

VWHP�KHOSV�WR�UHGXFH�WKH�WHPSHUDWXUH�E\�DURXQG��‚&�LQVLGH�WKH�FRROLQJ�EDVNHW�
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)RRG�LWHPV�DQG�YHJHWDEOHV�FDQ�EH�SUHVHUYHG�LQ

WKLV� FRROLQJ� EDVNHW� IRU� �� WR� ��� GD\V�� ,W� ZRUNV� RQ

WKH�VFLHQWLILF�SULQFLSOH�RI�HYDSRUDWLRQ��7KLV�PRGHO

LV�ORZ�FRVW��HDVLO\�WUDQVSRUWDEOH��HFR�IULHQGO\��DQG

FDQ�EH�DIIRUGDEOH�IRU�HYHU\RQH�

"*�#BTFE�$PNB�1BUJFOU�.POJUPSJOH�4ZTUFN

7KH� &RPD� 3DWLHQW� 0RQLWRULQJ� 6\VWHP� LV� DQ� DGYDQFHG� $,
DQG� ,R7�EDVHG� VROXWLRQ� GHVLJQHG� WR� HQKDQFH� WKH
FRQWLQXRXV� PRQLWRULQJ� RI� FRPD� SDWLHQWV�� 7KLV� V\VWHP
XWLOL]HV�D�ZHEFDP�WR�WUDFN�WKH�SDWLHQW
V�H\HV�DQG�PRXWK�LQ
UHDO�WLPH��:KHQ�WKH�SDWLHQW�RSHQV�WKHLU�H\HV�RU�PRXWK��DQ
DXGLEOH�DOHUW�LV�WULJJHUHG��DQG�UHDO�WLPH�QRWLILFDWLRQV�DUH
VHQW� WR� PHGLFDO� VWDII� YLD� WKH� %O\QN� ,R7� SODWIRUP�� 7KH
LQWHJUDWLRQ� RI� D� PLFURFRQWUROOHU� HQVXUHV� WKH� HIILFLHQW
PDQDJHPHQW� RI� DOHUW� VLJQDOV�� PDNLQJ� WKLV� V\VWHP� KLJKO\
UHOLDEOH�IRU�XVH�LQ�FULWLFDO�FDUH�XQLWV��KRPH�FDUH�VHWWLQJV�
DQG�UHKDELOLWDWLRQ�FHQWHUV�

(PSOR\LQJ�2SHQ&9�WHFKQRORJ\��WKH�V\VWHP�DFFXUDWHO\
GHWHFWV�PRYHPHQWV�VXFK�DV�H\H�RSHQLQJ�DQG�\DZQLQJ�
HQVXULQJ� SUHFLVH� PRQLWRULQJ�� 8SRQ� GHWHFWLQJ� VXFK
PRYHPHQWV�� LW� JHQHUDWHV� DQ� LQVWDQW� DXGLEOH� DOHUW�
6LPXOWDQHRXVO\��D�VLJQDO�LV�VHQW�WR�DQ�(63�����PRGXOH�
WR�WUDQVPLW�UHDO�WLPH�QRWLILFDWLRQV�YLD�HPDLO�DQG�PRELOH
RQ� WKH� %O\QN� ,R7� SODWIRUP�� 7KLV� VZLIW� FRPPXQLFDWLRQ
HQDEOHV� KHDOWKFDUH� SURYLGHUV� WR� UHVSRQG� TXLFNO\� DQG
WDNH� QHFHVVDU\� DFWLRQ�� HQVXULQJ� EHWWHU� SDWLHQW� FDUH�
7KH� SURGXFWLRQ� FRVW� SHU� XQLW� LV� DQ� DIIRUGDEOH�� ����
DSSUR[LPDWHO\�

,FFSUJ�3�,VNBWBUI
�UI�$MBTT

7FEBTISJ�,VMLBSOJ
�UI�$MBTT

�6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�

�6RXUFH��*<6�$YLVKNDU�$ZDUGV������%RRNOHW�
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ZZZ�\RXQJVFLHQWLVWLQGLD�RUJ3DJH���

5DQED[\�5HVHDUFK�$ZDUG��������IRU�SKDUPDFHXWLFDO�DGYDQFHPHQWV

0DUFK������_ �

+H� LV� ZRUNLQJ� DV� D� 'LUHFWRU� RI� WKH� ,QGLDQ
,QVWLWXWH� RI� 6FLHQFH� (GXFDWLRQ� DQG� 5HVHDUFK�
7LUXSDWL��2QH�RI�WKH�,QGLDQ�FKHPLFDO�ELRORJLVWV�
KH� LV� D� IRUPHU� SURIHVVRU� LQ� ,QGLDQ� ,QVWLWXWH� RI
6FLHQFH� �,,6F��� %HQJDOXUX�� +H� LV� D� 3LRQHHU� LQ
&KHPLFDO�%LRORJ\�DQG�1DQRWHFKQRORJ\��

6FLHQWLILF� &RPPXQLW\� +RQRUHG� %KDWWDFKDU\D
ZLWK�SUHVWLJLRXV�DZDUGV�DQG�UHFRJQLWLRQV��+H�LV
D� PHPEHU� RI� � ,QGLDQ� 1DWLRQDO� 6FLHQFH
$FDGHP\�� WKH� ,QGLDQ� $FDGHP\� RI� 6FLHQFHV�
DQG� 7KH� :RUOG� $FDGHP\� RI� 6FLHQFHV�� +H
(VWDEOLVKHG� D� ELR�RUJDQLF� DQG� VXSUDPROHFXODU
FKHPLVWU\�ODE�DW�,,6F��

&EVDBUJPO�BOE�$BSFFS

&BSMZ� &EVDBUJPO�� %DFKHORU
V� LQ� &KHPLVWU\
IURP� &DOFXWWD� 8QLYHUVLW\�� 0DVWHU
V� IURP
5DMDED]DU�6FLHQFH�&ROOHJH�

1I�%�� �� 1PTUEPDUPSBM� 3FTFBSDI�� 3K�'�� LQ
ELRRUJDQLF� FKHPLVWU\� IURP� 5XWJHUV
8QLYHUVLW\��86$���������XQGHU�3URI��5REHUW�$�
0RVV�� SRVWGRFWRUDO� UHVHDUFK� DW� 0,7� ZLWK
1REHO� /DXUHDWH� +DU� *RELQG� .KRUDQD� RQ
PHPEUDQH�SURWHLQ�VLJQDO�WUDQVGXFWLRQ�

"XBSET�BOE�)POPST

) RU� KLV� RXWVWDQGLQJ� FRQWULEXWLRQV� WR
FKHPLFDO� VFLHQFHV�� KH� ZDV� KRQRUHG� ZLWK
4IBOUJ� 4XBSVQ� #IBUOBHBS� 1SJ[F� IRU
6FLHQFH�DQG�7HFKQRORJ\�

)URP� WKH� 'HSDUWPHQW� RI� %LRWHFKQRORJ\� LQ
������%KDWWDFKDU\D�UHFHLYHG�WKH�/BUJPOBM
#JPTDJFODF� "XBSE� GPS� $BSFFS
%FWFMPQNFOU�

7KH� :RUOG� $FDGHP\� RI� 6FLHQFHV� KRQRUHG
ZLWK� WKH�58"4� 1SJ[F � LQ� ������ ,Q� ������ KH
UHFHLYHG� WKH�3BOCBYZ� 3FTFBSDI� "XBSE
IRU�KLV�UHVHDUFK�LQ�SKDUPDFHXWLFDO�VFLHQFHV
DQG�GUXJ�GHYHORSPHQW�

+H�ZDV�DOVR�UHFRJQLVHG�DQG�DZDUGHG�+�$�
#PTF�/BUJPOBM�'FMMPXTIJQ�

3FTFBSDI�$POUSJCVUJPOT

(FOF� %FMJWFSZ� 7FIJDMFT�� 'HYHORSLQJ
V\VWHPV�WR�GHOLYHU�JHQHV�IRU�JHQH�WKHUDS\�

6OOBUVSBM� "NJOP� "DJET� �
0MJHPQFQUJEFT��&RQWULEXWLRQV�WR�PROHFXODU
ELRORJ\� DQG� SKDUPDFHXWLFDOV�� DSSOLFDWLRQV
LQ�PHGLFLQH�DQG�HQYLURQPHQWDO�PRQLWRULQJ�

%/"�#JOEJOH�.PMFDVMFT��3RWHQWLDO�FDQFHU
WKHUDS\� WDUJHWLQJ� *�TXDGUXSOH[� '1$� DQG
FUHDWH�6\QWKHWLF�1DWXUDO�3URGXFW�0LPLFV�

"DBEFNJD�3PMFT��6HUYHG�DV�D�SURIHVVRU�DW

,,6F�� &KDLU� RI� 2UJDQLF� &KHPLVWU\�� DQG

'LUHFWRU�RI�,$&6�������������EHIRUH�MRLQLQJ

,,6(5�7LUXSDWL��������
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*OOPWBUJPO�WT�*OWFOUJPO
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•8QGHUVWDQGLQJ�WKH�'LIIHUHQFH�DQG�7KHLU�,PSDFW�RQ�6RFLHW\

,Q� WKH� PRGHUQ� ZRUOG�� WHFKQRORJLFDO
DGYDQFHPHQWV�DQG�JURXQGEUHDNLQJ�LGHDV�GULYH
SURJUHVV�� +RZHYHU�� WZR� WHUPV� RIWHQ� XVHG
LQWHUFKDQJHDEO\—LQQRYDWLRQ� DQG� LQYHQWLRQ—
FDUU\�GLVWLQFW�PHDQLQJV�DQG�LPSOLFDWLRQV��:KLOH
ERWK� FRQWULEXWH� WR� VRFLHWDO� GHYHORSPHQW�
XQGHUVWDQGLQJ� WKHLU� GLIIHUHQFHV� LV� FUXFLDO� IRU
DSSUHFLDWLQJ� KRZ� QHZ� LGHDV� WUDQVIRUP� LQWR
UHDO�ZRUOG� DSSOLFDWLRQV�� 7KLV� DUWLFOH� H[SORUHV
WKH� FRUH� GLIIHUHQFHV� EHWZHHQ� LQYHQWLRQ� DQG
LQQRYDWLRQ��WKHLU�UROHV�LQ�YDULRXV�LQGXVWULHV��DQG
WKHLU�LPSDFW�RQ�VKDSLQJ�WKH�IXWXUH�

8IBU�JT�*OWFOUJPO 

,QYHQWLRQ� UHIHUV� WR� WKH� FUHDWLRQ� RI� D� QRYHO
SURGXFW�� SURFHVV�� RU� FRQFHSW� WKDW� GLG� QRW
SUHYLRXVO\� H[LVW�� ,W� LQYROYHV� GLVFRYHULQJ
VRPHWKLQJ� HQWLUHO\� QHZ�� RIWHQ� WKURXJK
UHVHDUFK�� H[SHULPHQWDWLRQ�� DQG� FUHDWLYLW\�
,QYHQWLRQV�DUH�WKH� IRXQGDWLRQ�RI�WHFKQRORJLFDO
SURJUHVV� DQG� FDQ� VWHP� IURP� LQGLYLGXDO
LQJHQXLW\�RU�H[WHQVLYH�VFLHQWLILF�UHVHDUFK�

$IBSBDUFSJTUJDT�PG�*OWFOUJPO

0SJHJOBMJUZ�� ,QYHQWLRQV� LQWURGXFH
VRPHWKLQJ�HQWLUHO\�QHZ�WR�WKH�ZRUOG�

4DJFOUJGJD� %JTDPWFSZ�� 7KH\� RIWHQ� HPHUJH
IURP� VFLHQWLILF� UHVHDUFK� RU� HQJLQHHULQJ
EUHDNWKURXJKV�

1BUFOUBCJMJUZ��0DQ\�LQYHQWLRQV�DUH�HOLJLEOH
IRU� SDWHQWV�� ZKLFK� SURWHFW� WKH� ULJKWV� RI
LQYHQWRUV�

1SPUPUZQF�%FWFMPQNFOU��,QYHQWLRQV�XVXDOO\
UHTXLUH� H[WHQVLYH� SURWRW\SLQJ� DQG� WHVWLQJ
EHIRUH�SUDFWLFDO�XVH�

&YBNQMFT�PG�*OWFOUJPO
7KH�WHOHSKRQH��$OH[DQGHU�*UDKDP�%HOO�

7KH�OLJKW�EXOE��7KRPDV�(GLVRQ�

7KH�DLUSODQH��:ULJKW�EURWKHUV�

7KH� LQWHUQHW� �9DULRXV� VFLHQWLVWV� DQG

HQJLQHHUV�

8IBU�JT�*OOPWBUJPO 

,QQRYDWLRQ��RQ�WKH�RWKHU�KDQG��LV�WKH�SURFHVV�RI
LPSURYLQJ�� UHILQLQJ�� RU� DSSO\LQJ� H[LVWLQJ
LQYHQWLRQV� LQ� D� ZD\� WKDW� FUHDWHV� VLJQLILFDQW
YDOXH�� ,QQRYDWLRQ� GRHV� QRW� QHFHVVDULO\� UHTXLUH
WKH�LQYHQWLRQ�RI�D�FRPSOHWHO\�QHZ�SURGXFW�EXW
RIWHQ� LQYROYHV� PDNLQJ� VRPHWKLQJ� PRUH
HIILFLHQW��DFFHVVLEOH��RU�FRPPHUFLDOO\�YLDEOH�

$IBSBDUFSJTUJDT�PG�*OOPWBUJPO

7BMVF�"EEJUJPO��,QQRYDWLRQ�LPSURYHV�XSRQ
DQ�H[LVWLQJ�FRQFHSW�RU�SURGXFW�

$PNNFSDJBM� 7JBCJMJUZ�� 0DQ\� LQQRYDWLRQV
PDNH� SURGXFWV� PRUH� DFFHVVLEOH� RU
DIIRUGDEOH�WR�WKH�SXEOLF�

.BSLFU� %SJWFO�� ,QQRYDWLRQV� DUH� RIWHQ
LQIOXHQFHG�E\�FRQVXPHU�QHHGV�DQG�PDUNHW
GHPDQG�

*UFSBUJWF� 1SPDFTT�� ,QQRYDWLRQV� XQGHUJR
FRQWLQXRXV�UHILQHPHQWV�DQG�HQKDQFHPHQWV�

&YBNQMFT�PG�*OOPWBUJPO

6PDUWSKRQHV��HYROXWLRQ�RI�PRELOH�SKRQHV�
/('� OLJKW� EXOEV� �LPSURYHPHQW� RI� (GLVRQ›V
RULJLQDO�LQYHQWLRQ�
(�FRPPHUFH� SODWIRUPV� �HQKDQFLQJ
WUDGLWLRQDO�UHWDLO�WKURXJK�WHFKQRORJ\�
(OHFWULF� YHKLFOHV� �DGYDQFHPHQWV� LQ
DXWRPRELOH�WHFKQRORJ\�

P & ' � � ¿ É ˜ € ¦ ‰
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)PX�*OWFOUJPO�BOE�*OOPWBUJPO

$PNQMFNFOU�&BDI�0UIFS

$OWKRXJK�LQYHQWLRQ�DQG�LQQRYDWLRQ�DUH�GLIIHUHQW

FRQFHSWV�� WKH\� DUH� GHHSO\� LQWHUFRQQHFWHG�

,QYHQWLRQ� SURYLGHV� WKH� UDZ� IRXQGDWLRQ� XSRQ

ZKLFK� LQQRYDWLRQ� WKULYHV�� :LWKRXW� LQYHQWLRQ�

WKHUH� ZRXOG� EH� QR� EDVH� IRU� LQQRYDWLRQ� WR

HQKDQFH�� DQG� ZLWKRXW� LQQRYDWLRQ�� PDQ\

LQYHQWLRQV� ZRXOG� UHPDLQ� REVFXUH�� XQXVHG�� RU

FRPPHUFLDOO\�XQYLDEOH�

5IF�3PMF�PG�*OWFOUJPO�BOE�*OOPWBUJPO

JO�%JGGFSFOU�*OEVTUSJFT

5FDIOPMPHZ�*OEVTUSZ

*OWFOUJPO�� $UWLILFLDO� ,QWHOOLJHQFH� �$,�

DOJRULWKPV

*OOPWBUJPO�� $,�GULYHQ� DSSOLFDWLRQV� OLNH

&KDWERWV�DQG�6HOI�GULYLQJ�FDUV

)FBMUIDBSF�*OEVTUSZ

*OWFOUJPO��05,�PDFKLQH

*OOPWBUJPO�� 3RUWDEOH� 05,� GHYLFHV� DQG� $,�

EDVHG�GLDJQRVWLFV

)RU� H[DPSOH�� WKH� ILUVW� SHUVRQDO� FRPSXWHU� ZDV

DQ� LQYHQWLRQ�� EXW� LWV� ZLGHVSUHDG� XVH� DQG

DFFHVVLELOLW\� FDPH� WKURXJK� FRQWLQXRXV

LQQRYDWLRQV� LQ� GHVLJQ�� SURFHVVLQJ� SRZHU�� DQG

XVHU�IULHQGO\� LQWHUIDFHV�� 6LPLODUO\�� WKH� HOHFWULF

FDU� ZDV� ILUVW� LQYHQWHG� LQ� WKH� ��WK� FHQWXU\�� EXW

RQO\� UHFHQW� LQQRYDWLRQV� LQ� EDWWHU\� WHFKQRORJ\

KDYH�PDGH�LW�D�YLDEOH�DOWHUQDWLYH�WR�WUDGLWLRQDO

JDVROLQH�SRZHUHG�YHKLFOHV�

%RWK� ,QYHQWLRQV� 	� ,QQRYDWLRQ� DUH� HVVHQWLDO� LQ

VKDSLQJ� WKH� PRGHUQ� ZRUOG�� GULYLQJ

WHFKQRORJLFDO� SURJUHVV�� DQG� LPSURYLQJ� KXPDQ

OLYHV��

&OFSHZ�4FDUPS

*OWFOUJPO��6RODU�SDQHOV

*OOPWBUJPO�� +LJKO\� HIILFLHQW� DQG� IOH[LEOH

VRODU�WHFKQRORJ\

5SBOTQPSUBUJPO�*OEVTUSZ

*OWFOUJPO��7KH�LQWHUQDO�FRPEXVWLRQ�HQJLQH

*OOPWBUJPO��+\EULG�DQG�HOHFWULF�YHKLFOHV

5IF�'VUVSF�PG�*OWFOUJPO�BOE
*OOPWBUJPO

$V� WKH� ZRUOG� DGYDQFHV�� WKH� OLQH� EHWZHHQ
LQYHQWLRQ� DQG� LQQRYDWLRQ� FRQWLQXHV� WR� EOXU�
(PHUJLQJ� ILHOGV� VXFK� DV� DUWLILFLDO� LQWHOOLJHQFH�
ELRWHFKQRORJ\�� DQG� TXDQWXP� FRPSXWLQJ� RIIHU
ERWK� QHZ� LQYHQWLRQV� DQG� JURXQGEUHDNLQJ
LQQRYDWLRQV�� 7KH� LQWHJUDWLRQ� RI� VXVWDLQDELOLW\�
VPDUW� WHFKQRORJ\�� DQG� GLJLWDO� WUDQVIRUPDWLRQ
HQVXUHV� WKDW� ERWK� LQYHQWLRQ� DQG� LQQRYDWLRQ
UHPDLQ�HVVHQWLDO�IRU�IXWXUH�SURJUHVV�

*RYHUQPHQWV�� EXVLQHVVHV�� DQG� HGXFDWLRQDO
LQVWLWXWLRQV� SOD\� D� FULWLFDO� UROH� LQ� IRVWHULQJ� DQ
HFRV\VWHP�ZKHUH�LQYHQWLRQ�DQG�LQQRYDWLRQ�FDQ
WKULYH�



$BMJQFS�9���1SPTUIFUJD�-FH�*NQSPWFE�.PEFM
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&DOLSHU�;�LV�DQ�LPSURYHG�YHUVLRQ�RI�D�SURVWKHWLF�OHJ�VXSSRUW�GHYLFH
GHVLJQHG� WR� EH� PRUH� DIIRUGDEOH� DQG� XVHU�FHQWULF�� 8QOLNH� H[LVWLQJ
FDOLSHU� PRGHOV�� ZKLFK� DUH� RIWHQ� H[SHQVLYH� DQG� GHYHORSHG� ZLWKRXW
XVHU� IHHGEDFN�� &DOLSHU�;� KDV� EHHQ� FUHDWHG� WKURXJK� D� XVHU�GULYHQ
DSSURDFK��LQFRUSRUDWLQJ�LQVLJKWV�IURP� ���UHDO�WHVW�WULDOV�WR�HQKDQFH
LWV� HIIHFWLYHQHVV� LQ� LPSURYLQJ� SHRSOH
V� OLYHV�� 7KH� LQVSLUDWLRQ� IRU� WKLV
LQQRYDWLRQ�FDPH�IURP�'LY\DP��ZKR�REVHUYHG�WKH�GDLO\�VWUXJJOHV�RI�KLV
SDUHQWV��ERWK�3ROLR�SDWLHQWV��IDFLQJ�FKDOOHQJHV�VXFK�DV�NQHH�EHQGLQJ
LVVXHV��VNLQ�FXWV��GLIILFXOW\�LQ�FDUU\LQJ�WKHLU�FDOLSHUV��H[FHVVLYH�ZHLJKW�
DQG�WKH�KLJK�FRVW�RI�EHWWHU�VXSSRUWLQJ�LQVWUXPHQWV��

0DUFK������_ �

��UI�$MBTT
%JWZBN�"HSBXBM(BSWJU�"HSBXBM

��UI�$MBTT

7R� DGGUHVV� WKHVH� SUREOHPV�� &DOLSHU�;� IHDWXUHV� DQ� LPSURYHG� VWUXFWXUDO� DUUDQJHPHQW� ZLWK� HQKDQFHG
ORFNV� WKDW� SURYLGH� EHWWHU� VXSSRUW� WR� WKH� OHJ� UHJLRQ�� 7KH� GHYHORSPHQW� SURFHVV� IROORZV� D� V\VWHPDWLF
DSSURDFK�WR�HQVXUH�D�SURSHU�ILW��IXQFWLRQDOLW\��DQG�FRPIRUW�IRU�WKH�XVHU�

8VHUV� FDQ� FRQYHQLHQWO\� FXVWRPL]H� WKHLU� FDOLSHU� E\� SURYLGLQJ
WKHLU� OHJ� GLPHQVLRQV�� PDNLQJ� WKH� SURGXFW� HDVLO\� DFFHVVLEOH�
(DFK�XQLW�LV�SULFHG�DW�DSSUR[LPDWHO\�5V�� ������ZLWK�D�SURILW
PDUJLQ�RI�DURXQG�5V������SHU�XQLW��+RZHYHU��E\�SODFLQJ�EXON
RUGHUV� RI� DURXQG� ����� XQLWV�� WKH� SURGXFWLRQ� FRVW� FDQ� EH
UHGXFHG� WR� 5V�� ����� SHU� XQLW�� PDNLQJ� LW� HYHQ� PRUH� FRVW�
HIIHFWLYH�DQG�DFFHVVLEOH�WR�WKRVH�LQ�QHHG�

"�4IPF�XJUI�0EPNFUFS�BOE�"MBSN

�UI�$MBTT
%FSJBO�$IFTBO�/�.BSBL

'HULDQ�OLNHV�WR�WUDFN�DQG�H[SORUH�QHZ�SODFHV��2QFH�KH�ZDV�JRLQJ�WR�VFKRRO��DQG�KH�JRW�DQ�LGHD�IRU�D

SDLU� RI� VKRHV� WKDW� FRXOG� NHHS� WUDFN� RI� WKH� GLVWDQFH� ZH� ZDONHG�� 6R� KH� GHVLJQHG� VKRHV� ZLWK� DQ

RGRPHWHU�DQG�DODUP��)LUVW�ZH�QHHG�WR�VHW�WKH�NLORPHWHUV�DQG�WKHQ�VWDUW�ZDONLQJ��:LWK�WKH�FRPSOHWLRQ

RI�VHW�NLORPHWHUV��WKH�DODUP�ZRXOG�LQGLFDWH�E\�ULQJLQJ��7KHVH�NLQGV�RI�VKRHV�DUH�HIIHFWLYH�LQ�VSHHG

WUDLQLQJ�DQG�LQ�VSRUWV�OLNH�PDUDWKRQV��WKH�2O\PSLFV��DQG�DWKOHWLF�JDPHV�

�6RXUFH��*<6�$YLVKNDU�$ZDUGV������%RRNOHW�

�6RXUFH��,163,5(�0$1$.�1/(3&������%RRNOHW�
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'67� LV� D� GHSDUWPHQW� ZLWKLQ� WKH� 0LQLVWU\� RI
6FLHQFH� DQG� 7HFKQRORJ\� LQ� ,QGLD�� ,W� ZDV
HVWDEOLVKHG�LQ�0D\� �����WR�SURPRWH�QHZ�DUHDV
RI�VFLHQFH�DQG�WHFKQRORJ\�DQG�WR�SOD\�WKH�UROH
RI� D� QRGDO� GHSDUWPHQW� IRU� RUJDQL]LQJ�
FRRUGLQDWLQJ�� DQG� SURPRWLQJ� VFLHQWLILF� DQG
WHFKQRORJLFDO�DFWLYLWLHV�LQ�WKH�FRXQWU\�

,W� JLYHV� IXQGV� WR� YDULRXV� DSSURYHG� VFLHQWLILF
SURMHFWV�LQ�,QGLD��,W�DOVR�VXSSRUWV�UHVHDUFKHUV�LQ
,QGLD�WR�DWWHQG�FRQIHUHQFHV�DEURDG�DQG�WR�JR
IRU� H[SHULPHQWDO� ZRUN�� 7KH� '67� LV� D� YLWDO
JRYHUQPHQW� ERG\� WKDW� GULYHV� VFLHQWLILF� DQG
WHFKQRORJLFDO�SURJUHVV�LQ�,QGLD��FRQWULEXWLQJ�WR
WKH�1DWLRQ
V�GHYHORSPHQW�

,FZ�3FTQPOTJCJMJUJFT

6FLHQWLILF� 5HVHDUFK� 3URPRWLRQ�� ,W� VXSSRUWV
KLJK�HQG� EDVLF� UHVHDUFK� DQG� WKH
GHYHORSPHQW� RI� FXWWLQJ�HGJH
WHFKQRORJLHV�

7HFKQRORJ\� 'HYHORSPHQW�� 7KH� GHSDUWPHQW
IDFLOLWDWHV� WHFKQRORJ\� GHYHORSPHQW� DQG
WUDQVIHU�� HQVXULQJ� WKDW� WHFKQRORJLFDO
DGYDQFHPHQWV� EHQHILW� YDULRXV� VHFWRUV� RI
VRFLHW\�

6RFLR�(FRQRPLF� 3URJUDPV�� 7KH
GHSDUWPHQW� LPSOHPHQWV� SURJUDPV� DLPHG
DW� OHYHUDJLQJ� VFLHQFH� DQG� WHFKQRORJ\� IRU
VRFLHWDO� GHYHORSPHQW��LQFOXGLQJ� LQLWLDWLYHV
IRFXVHG� RQ� ZRPHQ� DQG� PDUJLQDOL]HG
FRPPXQLWLHV�

)RUPXODWHV�SROLFLHV�UHODWHG�WR�VFLHQFH�DQG
WHFKQRORJ\�

(QJDJHV� LQ� FRRUGLQDWLQJ� DQG� LQWHJUDWLQJ
VFLHQFH� DQG� WHFKQRORJ\� DUHDV� ZLWK� FURVV�
VHFWRUDO�OLQNDJHV�

3URPRWHV�VFLHQFH�DQG�WHFKQRORJ\�DW�VWDWH�
GLVWULFW��DQG�YLOODJH�OHYHOV�
6XSSRUWV� WKH� JURZWK� RI� WKH� VWDUWXS
HFRV\VWHP�
)RVWHUV� LQQRYDWLRQ� DQG� SURPRWHV
LQWHUQDWLRQDO� VFLHQFH� DQG� WHFKQRORJ\
FRRSHUDWLRQ�

"VUPOPNPVT�*OTUJUVUJPOT

'67� RYHUVHHV� VHYHUDO� DXWRQRPRXV� LQVWLWXWLRQV
WKDW� FRQWULEXWH� VLJQLILFDQWO\� WR� VFLHQWLILF
UHVHDUFK� DQG� GHYHORSPHQW� LQ� ,QGLD�� 1RWDEOH
DPRQJ�WKHVH�DUH

$JKDUNDU�5HVHDUFK�,QVWLWXWH��3XQH�

$U\DEKDWWD�5HVHDUFK�,QVWLWXWH�RI
2EVHUYDWLRQDO�6FLHQFHV��1DLQLWDO

%LUEDO�6DKQL�,QVWLWXWH�RI�3DODHRVFLHQFHV�
/XFNQRZ�

%RVH�,QVWLWXWH��.RONDWD�

,QGLDQ�,QVWLWXWH�RI�$VWURSK\VLFV��%HQJDOXUX�

7JTJPO�BOE�.JTTJPO

'67� DLPV� WR� HQDEOH� ,QGLDQ� VRFLHW\� WR� DFKLHYH

VFLHQWLILF� H[FHOOHQFH� E\� SURYLGLQJ� OHDGHUVKLS�

GLUHFWLRQ�� DQG� VXSSRUW� LQ� WKH� ILHOG� RI� VFLHQFH

DQG�WHFKQRORJ\��

,WV� PLVVLRQ� HQFRPSDVVHV� IRVWHULQJ� DQG

SURPRWLQJ�VFLHQFH�DQG�WHFKQRORJ\�DV�D�YHKLFOH

IRU�VRFLR�HFRQRPLF�GHYHORSPHQW��

7KURXJK� LWV� GLYHUVH� SURJUDPV� DQG� LQLWLDWLYHV�

WKH� 'HSDUWPHQW� RI� 6FLHQFH� DQG� 7HFKQRORJ\

FRQWLQXHV� WR� SOD\� D� FUXFLDO� UROH� LQ� DGYDQFLQJ

,QGLD
V� VFLHQWLILF� ODQGVFDSH� DQG� DGGUHVVLQJ

VRFLHWDO� FKDOOHQJHV� WKURXJK� LQQRYDWLYH

VROXWLRQV�
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'HDU� 6WXGHQW�� PRELOH� DSS� GHYHORSPHQW� LV� D

WHFKQLFDO� VNLOO� WKDW� SOD\V� DQ� LPSRUWDQW� UROH� LQ

\RXU� JHQHUDWLRQ�� (YHU\WKLQJ� DURXQG� \RX� LV� RQ

PRELOH� DSSV� WKHVH� GD\V�� 6WDUWLQJ� ZLWK� \RXU

DWWHQGDQFH�� V\OODEXV� WUDFNLQJ�� DFDGHPLF

SHUIRUPDQFH� DW� VFKRRO� WR� ERRNLQJ� WLFNHWV� IRU

PRYLHV��WUDLQV��EXVHV��HWF��LV�RQ�DSSV��+HUH�LV�DQ

LQVLJKW�RQ�GHYHORSLQJ�PRELOH�DSSV�

/FDFTTJUZ�PG�"QQ�%FWFMPQNFOU

1SPCMFN�TPMWJOH� �� -PHJDBM� 5IJOLJOH�� ,W

LPSURYHV� DQG� HQFRXUDJHV� DQDO\WLFDO

WKLQNLQJ�DQG�GHFLVLRQ�PDNLQJ�VNLOOV��&RGLQJ

KHOSV�WR�EUHDN�GRZQ�SUREOHPV�LQWR�VWHSV�

$SFBUJWJUZ���*OOPWBUJPO��:KHQ�\RX�WKLQN�RI��

VROXWLRQV�IRU�UHDO�OLIH�SUREOHPV��\RX�ORRN�DW

FUHDWLYH�ZD\�RI�GHVLJQ��YDULRXV�SRVVLELOLWLHV

LQ�FRGLQJ��DQG�HIIHFWLYH�XVHU�LQWHUIDFH�

$BSFFS� 0QQPSUVOJUJFT�� 3UHVHQW� VRIWZDUH

GHYHORSHUV�LQ�WHFK�FDUHHUV�KDYH�WKH�KLJKHVW

GHPDQG� DQG� SULRULW\�� ,W� DOVR� KHOSV� WR� JHW

LQWHUQVKLSV�� VFKRODUVKLSV�� DQG� FROOHJH

DGPLVVLRQV�� <RX� FDQ� DOVR� PRQHWL]H� \RXU

DSSV� DQG� VWDUW� EXVLQHVVHV�� EHFRPH� DQ

HQWUHSUHQHXU�

%JHJUBM�-JUFSBDZ� ��5FDI�4LJMMT��6XUYLYDO�LQ

WKLV� GLJLWDO� ZRUOG� GHPDQG� WKLV� DSS

GHYHORSPHQW� NQRZOHGJH�� LI� QRW� WKH� VNLOO

LWVHOI�

$ POOFDU� XJUI� B� HMPCBM� DPNNVOJUZ�

-RLQLQJ� LQ� RSHQ�VRXUFH� SURMHFWV�� RQOLQH

IRUXPV�� DQG� FRGLQJ� ERRWFDPSV�� \RX� FDQ

FROODERUDWH�ZLWK�VWXGHQWV�ZRUOGZLGH�

"QQ�%FWFMPQNFOU�-JGF�$ZDMF

+HUH� DUH� VRPH� SULPDU\� VWHSV� IRU� DSS
GHYHORSPHQW�WKDW�\RX�VKRXOG�NQRZ�DERXW���

���1MBO�:PVS�"QQ

'RFXPHQW�WKH�DSS
V�SXUSRVH�DQG�SULRULW\�

'UDZ�D�URXJK�RXWOLQH�RI�WKH�DSS�

.QRZ�WKH�PDUNHW�GHPDQG�DQG�FRPSHWLWLRQ�

'HILQH�WDUJHW�XVHUV�

%HVLGHV�WKH�GHVLUHG�IXQFWLRQDOLW\��GHFLGH�RQ
/RJLQ��'DWD�VWRUDJH��DQG�1RWLILFDWLRQV��HWF�

���4FMFDU�B�%FWFMPQNFOU�1SPDFTT

+HUH�DUH�VRPH�FKRLFHV�WR�FKRRVH�IURP���

1DWLYH� $SSV� �6ZLIW�;FRGH� IRU� L26�
.RWOLQ�-DYD� IRU� $QGURLG�� –� %HVW� IRU
SHUIRUPDQFH�

&URVV�3ODWIRUP� $SSV� OLNH� 5HDFW� 1DWLYH�
-DYD6FULSW��)OXWWHU��*RRJOH›V�8,�WRRONLW��7KH\
KHOS� IDVWHU�DQG�VLPXOWDQHRXV�GHYHORSPHQW
IRU�ERWK�L26�DQG�$QGURLG�

:HE� $SSV� �+70/�� &66�� -DYD6FULSW�� –
$FFHVVLEOH�YLD�EURZVHUV�

1R�&RGH�/RZ�&RGH� �%XEEOH�� $GDOR�� –
*RRG�IRU�TXLFN�SURWRW\SHV�

7KHUH� DUH� WZR� PDMRU� 0RELOH� $SS� SODWIRUPV� E\

WKHLU�RSHUDWLQJ�V\VWHPV��YL]��� $QGURLG�DQG�L26�

$QGURLG�SODWIRUP�LV�PRUH�FRPPRQ�LQ�,QGLD�DQG

LV�WKH�FRPPRQ�26�IRU�PRVW�RI�WKH�PRELOHV��L26

LV� H[FOXVLYH� WR� $SSOH� L3KRQHV� DQG� L3DGV�� 6R�

ZKHQ� \RX�WKLQN�RI�DQ�DSS�� \RX�PD\�FKRRVH�WR

GHYHORS�LW�IRU�$QGURLG��L26�RU�IRU�ERWK�
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���%FTJHO�UIF�6TFS�*OUFSGBDF�	6*�69


(DVLHU�WKH�8VHU�,QWHUIDFH��8,���EHWWHU�ZLOO�EH

WKH�8VHU� ([SHULHQFH� �8;��� 8,�8;�GHVLJQ�LV

D�FUXFLDO�DVSHFW�LQ�DQ�DSS›V�VXFFHVV�

3ODQ�WKH�DSS›V�OD\RXW�XVLQJ�)LJPD�RU�$GREH

;'� WRROV� IRU� PRFNXSV�� ZKHUH� \RX� FDQ

FUHDWH� ZLUHIUDPHV� DQG� SURWRW\SHV

VLPXODWLQJ�WKH�RXWFRPH�LQ�DGYDQFH�

.QRZ�DERXW�8,�HOHPHQWV��L�H���EXWWRQV��WH[W

ILHOGV��DQG�QDYLJDWLRQ�

6WXG\� WKH� XVHU� LQWHUDFWLRQ�� L�H��� KDQGOH

EXWWRQ�FOLFNV�DQG�LQSXW�YDOLGDWLRQ�

'HILQH�$XWKHQWLFDWLRQ��L�H���*RRJOH�6LJQ�LQ�

(PDLO�3DVVZRUG��HWF�

���%FWFMPQ�UIF�"QQ

&UHDWH� D� 'HYHORSPHQW� HQYLURQPHQW� �H�J��

;FRGH��$QGURLG�6WXGLR��96�&RGH��

:ULWH� FRGH� IRU� IURQWHQG� �8,�� DQG� EDFNHQG

�GDWDEDVH��DXWKHQWLFDWLRQ��HWF��

:KHUH� QHHGHG�� XVH� $3,V� DQG� WKLUG�SDUW\

VHUYLFHV�

)RU� 'DWD� 6WRUDJH�� XVH� 64/LWH�� )LUHEDVH�

6XSDEDVH��RU�$:6��FORXG���HWF�

)RU� XVHU� DXWKHQWLFDWLRQ�� XVH� )LUHEDVH�

2$XWK��HWF�

���5FTU�:PVS�"QQ

&RQGXFW� IXQFWLRQDO�� XVDELOLW\�� DQG

SHUIRUPDQFH�WHVWLQJ�

8VH�HPXODWRUV�VLPXODWRUV�DQG�UHDO�GHYLFHV�

8VH�$QGURLG�6WXGLR�$QGURLG�(PXODWRU�

8VH�L26�6LPXODWRU�;FRGH�

)RU�5HDFW�1DWLYH�DSSV��XVH�([SR�*R�

)L[�HUURUV�DQG�LPSURYH�SHUIRUPDQFH�

���1VCMJTI�UIF�"QQ

)RU� $QGURLG�� FUHDWH� D� *RRJOH� 3OD\

'HYHORSHU�DFFRXQW�

8SORDG� $3.�$$%� DQG� HQWHU� WKH� QHFHVVDU\

LQIRUPDWLRQ�

6XEPLW� WKH� DSS� DQG� WDNH� IHHGEDFN� IURP

XVHUV�

)RU�L26��MRLQ�WKH�$SSOH�'HYHORSHU�3URJUDP�

XSORDG� WKURXJK� $SS� 6WRUH� &RQQHFW�� DQG

VXEPLW�IRU�DSSURYDO�

)RU� ZHE� DSSV�� SXEOLVK� RQ� KRVWLQJ� VHUYLFHV

OLNH�9HUFHO��)LUHEDVH�RU�$:6�SODWIRUPV�

6XEPLW� WKH� DSS� DQG� WDNH� IHHGEDFN� IURP

XVHUV�

���.BJOUBJO���6QEBUF�UIF�"QQ
0 RQLWRU� DSS� SHUIRUPDQFH�� IL[� LVVXHV� LI
QHFHVVDU\�
&ROOHFW�XVHU� IHHGEDFN��5HOHDVH� XSGDWHV
DQG�QHZ�IHDWXUHV�SHULRGLFDOO\�

'HDU�6WXGHQW��ZH�PHQWLRQHG�QDPHV�RI�D�IHZ�WRROV�DQG�SODWIRUPV�LQ�YDULRXV�FRQWH[WV��VWDUWLQJ�ZLWK�8,�GHVLJQ��GHYHORSPHQW��WHVWLQJ��DQG
XQWLO�SXEOLVKLQJ�DSSV�IRU�FXVWRPHU�XVH��7KHVH�QDPHV�DUH�VXJJHVWLRQV�WR�\RX�WR�JHW�VWDUWHG��<RX�FKRRVH�WKH�RQHV�WKDW�DUH�KHOSIXO�WR�\RXU
SURMHFW�JRDOV��6RPH�RI�WKHP�DUH�IUHH�DQG�VRPH�RWKHUV�DUH�OLFHQVHG��(YHQ�LI�LW�LV�IUHH�IRU�WULDO�SHULRG��\RX�ZLOO�KDYH�WR�SD\�ODWHU��6RPH�RI
WKH�YHQGRUV�RIIHU�6WXGHQW�/LFHQVHV��HLWKHU�IUHH�RU�DW�D�YHU\�ORZ�SULFH��+RZHYHU��RQFH�\RXU�DSS�LV�FRPPHUFLDOO\�VXFFHVVIXO��WKH\�ZRXOG
FKDUJH�\RX�D�UHJXODU�OLFHQVH��6R��FKHFN�WKH�SULFHV�EHIRUH�\RX�VHOHFW�D�WRRO�RU�SODWIRUP��6HHN�DGYLVH�RI�VHQLRUV�RU�WHDFKHUV��*RRG�OXFN�

:PV�NBZ�XBOU�UP�LOPX���
5IVOLBCMF��'UDJ�DQG�GURS�DSS�EXLOGHU���

"EBMP��9LVXDO�DSS�GHYHORSPHQW��JRRG�IRU�SURWRW\SHV��
.*5�"QQ�*OWFOUPS��%HJLQQHU�IULHQGO\�IRU�$QGURLG�DSSV�
DUH�VRPH�1R�&RGH�/RZ�&RGH�7RROV�IRU�IRU�6WXGHQWV

ZKR�KDYH�]HUR�NQRZOHGJH�RI�FRGLQJ�
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,Q� RXU� VRFLDO� HQYLURQPHQW�� GHSHQGHQFH� RQ

PRELOH� DSSV� LV� LQFUHDVLQJ� HDFK� GD\�� (YHQ

*RYHUQPHQWV� DUH� RIIHULQJ� PRUH� DQG� PRUH

VHUYLFHV�RQ�PRELOH�ZLWKRXW�QHHGLQJ�WR�JR�WR�DQ

RIILFH�� � )RU� H[DPSOH�� \RX� FDQ� GRZQORDG� \RXU

H[DP� KDOO� WLFNHWV� DQG� HGXFDWLRQ� FHUWLILFDWHV

IURP� DSSV� QRZDGD\V�� +HUH� DUH� VRPH� DVSHFWV

RI� DSSV� DV� ZHOO� DV� WHUPLQRORJLHV� WKH� \RX� PD\

DSSUHFLDWH�WR�FKRRVH�WKH�ULJKW�SURMHFW�IRU�\RXU

DSS�GHYHORSPHQW�

���"*���.BDIJOF�-FBSOJOH�*OUFHSBUJPO

4NBSUFS�"QQT��$,�SRZHUHG�DVVLVWDQWV��OLNH

6LUL�	�*RRJOH�$VVLVWDQW�

1FSTPOBMJ[BUJPO��$,�GULYHQ

UHFRPPHQGDWLRQV�LQ�VKRSSLQJ��KHDOWKFDUH�

DQG�HGXFDWLRQ�DSSV

"VUPNBUJPO��&KDWERWV�	�YLUWXDO�DVVLVWDQWV

IRU�EXVLQHVVHV

���"3���73
"VHNFOUFE�3FBMJUZ�	"3
�"QQT��3RNpPRQ
*2��,.($�3ODFH���'�IXUQLWXUH�SODFHPHQW�
7JSUVBM�3FBMJUZ�	73
�"QQT��*DPLQJ��YLUWXDO
WRXUV��DQG�LPPHUVLYH�OHDUQLQJ�H[SHULHQFHV
.FUBWFSTF��$SSV�LQWHJUDWLQJ�ZLWK�YLUWXDO
ZRUOGV

����(�5FDIOPMPHZ
'BTUFS�JOUFSOFU�TQFFET��5HDO�WLPH�DSS
H[SHULHQFHV
&OIBODFE�$MPVE�(BNJOH��0RELOH�DSSV
ZLWKRXW�QHHGLQJ�KLJK�VWRUDJH
#FUUFS�7JEFP�4USFBNJOH��+LJK�TXDOLW\�OLYH
VWUHDPLQJ

���$SPTT�1MBUGPSN�%FWFMPQNFOU
'MVUUFS� �� 3FBDU� /BUJWF�� :ULWH� RQFH�� UXQ
HYHU\ZKHUH��L26�	�$QGURLG�
1SPHSFTTJWF�8FC�"QQT�	18"T
��$SSV�WKDW
ZRUN�OLNH�ZHEVLWHV�EXW�IHHO�OLNH�PRELOH�DSSV

���*OUFSOFU�PG�5IJOHT�	*P5
���4NBSU�%FWJDFT
4NBSU�)PNFT��$SSOLDQFHV�ZLWK�PRELOH
DSSV
8FBSBCMFT��6PDUWZDWFKHV��ILWQHVV�EDQGV�
DQG�$5�JODVVHV
$POOFDUFE�$BST��$SSV�WKDW�FRQWURO
YHKLFOHV�UHPRWHO\

���#MPDLDIBJO���%FDFOUSBMJ[FE�"QQT�	%"QQT


4FDVSF�5SBOTBDUJPOT��%ORFNFKDLQ�IRU

PRELOH�SD\PHQWV

%FDFOUSBMJ[FE�4PDJBM�.FEJB��0RUH

SULYDF\�	�RZQHUVKLS�RI�GDWD

/'5���$SZQUP�8BMMFUT��0DQDJLQJ�GLJLWDO

DVVHWV�RQ�PRELOH

���4VQFS�"QQT

"MM�JO�0OF�1MBUGPSNT��$SSV�WKDW�RIIHU

PXOWLSOH�VHUYLFHV��OLNH�:H&KDW�

'JOBODJBM�4FSWJDFT��%DQNLQJ��SD\PHQWV�

VKRSSLQJ��	�HQWHUWDLQPHQW�LQ�RQH�DSS

4PDJBM���$PNNFSDF��,QVWDJUDP�	�7LN7RN

LQWHJUDWLQJ�VKRSSLQJ�H[SHULHQFHV

$PODMVTJPO

7KH� IXWXUH� RI� DSS� GHYHORSPHQW� LV� $,�GULYHQ�

FURVV�SODWIRUP�� IDVWHU�� DQG� PRUH� LPPHUVLYH�

6WXGHQWV� ZKR� OHDUQ� DERXW� DSS� GHYHORSPHQW

ZLOO�VKDSH�WKH�QH[W�JHQHUDWLRQ�RI�DSSV�

<RX� PD\� FKRRVH� VXEMHFW� DUHDV� OLNH� VRFLDO

FRPPXQLFDWLRQ�� ZRUN� DQG� OLIH�� EXVLQHVV�

HGXFDWLRQ�� HQWHUWDLQPHQW�� RU� KHDOWKFDUH�� WR

QDPH� D� IHZ�� $,�� $5�95�� �*�� DQG� ,R7� DUH

HPHUJLQJ�WHFKQRORJLHV�WR�ORRN�LQWR�� /HDUQ�DSS

GHYHORSPHQW�DV�D�KREE\�RU� IRU�D�SURMHFW��<RX

QHYHU�NQRZ��\RX�FRXOG�EHFRPH�DQ�HQWUHSUHQHXU

RXW�RI�WKDW�DSS�DQG�EXVLQHVV�RSSRUWXQLW\�

$OO�WKH�EHVW���
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+H�REWDLQHG�D�%DFKHORU
V�GHJUHH�LQ�0HFKDQLFDO

(QJLQHHULQJ� IURP� WKH� &ROOHJH� RI� (QJLQHHULQJ

3XQH��&2(3��LQ������

$BSFFS�BOE�$POUSJCVUJPOT

%KRMH� WUDLQHG� LQ� 1XFOHDU� 6FLHQFH� DQG
(QJLQHHULQJ� DW� WKH� %KDEKD� $WRPLF� 5HVHDUFK
&HQWUH� �%$5&�� DQG� EHJDQ� KLV� FDUHHU� DV� D
6FLHQWLILF� 2IILFHU� DW� %$5&�� 7URPED\�� ,Q� ����–
���� KH� ZDV� GHSXWHG� WR� )UDQFH�� ZKHUH� KH
ZRUNHG� RQ� GHVLJQLQJ� D� IDVW�EUHHGHU� WHVW
UHDFWRU��)%75���

8SRQ� UHWXUQLQJ� WR� ,QGLD� LQ� ������ KH� MRLQHG� WKH
,QGLUD� *DQGKL� &HQWUH� IRU� $WRPLF� 5HVHDUFK
�,*&$5��� .DOSDNNDP�� OHDGLQJ� WKH� GHVLJQ� DQG
FRQVWUXFWLRQ�RI� ,QGLD
V� ��� 0:� )%75�� 8QGHU�KLV
OHDGHUVKLS�� WKH� UHDFWRU� VXFFHVVIXOO\� JHQHUDWHG
HOHFWULFLW\�LQ������

$V�+HDG�RI�WKH�1XFOHDU�6\VWHPV�'LYLVLRQ��������
%KRMH� SOD\HG� D� NH\� UROH� LQ� GHVLJQLQJ� WKH� ���
0:�3URWRW\SH�)DVW�%UHHGHU�5HDFWRU��3)%5���%\
������ KH� EHFDPH� WKH� 'LUHFWRU� RI� WKH� 5HDFWRU
*URXS�� RYHUVHHLQJ� )%75� RSHUDWLRQV� DQG� 3)%5
UHVHDUFK�� +LV� H[SHUWLVH� FRQWULEXWHG� WR� WKH
FOHDUDQFH�DQG�DSSURYDO�RI�3)%5�FRQVWUXFWLRQ�LQ
�����

%KRMH�PDGH�VLJQLILFDQW�FRQWULEXWLRQV�WR�QXFOHDU

UHDFWRU� VDIHW\�� HQJLQHHULQJ�� DQG� UHVHDUFK�� +H

ZDV� LQVWUXPHQWDO� LQ� HVWDEOLVKLQJ� %KDUDWL\D

1DEKLNL\D� 9LG\XW� 1LJDP� /LPLWHG� IRU� 3)%5

RSHUDWLRQV�� +H� SXEOLVKHG� RYHU� ���� UHVHDUFK

SDSHUV� DQG� UHSUHVHQWHG� ,QGLD� DW� WKH

,QWHUQDWLRQDO� $WRPLF� (QHUJ\� $JHQF\� �,$($�

IURP� �����WR� ������+H�DOVR�VHUYHG�RQ�WKH� ,$($

6HQLRU�$GYLVRU\�*URXS�RQ�1XFOHDU�(QHUJ\�

"XBSET�BOE�3FDPHOJUJPO

1BENB�4ISJ�	����
 �–�,QGLD
V�IRXUWK�KLJKHVW
FLYLOLDQ�DZDUG�

)�,�'JSPEJB�"XBSE�	����
 �–�)RU�H[FHOOHQFH
LQ�VFLHQFH�DQG�WHFKQRORJ\�

7"47*,� *OEVTUSJBM� 3FTFBSDI� "XBSE
	����
 � –� ,Q� 0HFKDQLFDO� 6FLHQFHV� DQG
7HFKQRORJ\�

4JS� 7JTWFTWBSBZB� .FNPSJBM� "XBSE� –
)URP�WKH�(QJLQHHUV�)RXQGDWLRQ�

-BUFS�-JGF�BOE�-FHBDZ

$IWHU� UHWLULQJ� LQ� ������ %KRMH� FRQWLQXHG
FRQWULEXWLQJ� WR� HGXFDWLRQ� DV� DQ� DGYLVRU� WR
6KLYDML� 8QLYHUVLW\� DQG� D� PHPEHU� RI� $,&7(
V
SRVWJUDGXDWH� UHVHDUFK� ERDUG�� +LV� ZRUN
DGYDQFHG� ,QGLD›V� VHOI�UHOLDQFH� LQ� QXFOHDU
HQHUJ\�� LQVSLULQJ� IXWXUH� JHQHUDWLRQV� LQ� VFLHQFH
DQG�HQJLQHHULQJ�

+LV�UHPDUNDEOH�FRQWULEXWLRQV�WR�QXFOHDU�VFLHQFH
DQG�HQHUJ\�UHVHDUFK�KDYH�OHIW�D�ODVWLQJ�LPSDFW
RQ� ,QGLD›V� WHFKQRORJLFDO� SURJUHVV�� PDNLQJ� KLP
DQ�LQVSLUDWLRQ�IRU�VWXGHQWV�LQWHUHVWHG�LQ�QXFOHDU
HQJLQHHULQJ�DQG�VFLHQWLILF�LQQRYDWLRQ�
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*OUSPEVDUJPO

86%�LV�WKH�VKRUW�IRUP�RI�8QLYHUVDO�6HULDO�%XV��,W

LV�D�VWDQGDUG�WHFKQRORJ\�WKDW�DOORZV�HOHFWURQLF

GHYLFHV�WR�FRPPXQLFDWH��FRQQHFW��DQG�WUDQVIHU

GDWD�DQG�SRZHU�ZLWK�HDFK�RWKHU��86%�SRUWV�DUH

XVHG� LQ� FRPSXWHUV�� VPDUWSKRQHV�� JDPLQJ

FRQVROHV��DQG�RWKHU�JDGJHWV��,W�HDVLO\�WUDQVIHUV

GDWD�DPRQJ�GHYLFHV���ILOHV�IURP�D�IODVK�GULYH�WR

D�3&��DQG�VXSSOLHV�SRZHU��86%V�DUH�XVHIXO�WR

FRQQHFW� SHULSKHUDOV� OLNH� NH\ERDUGV�� PLFH�

SULQWHUV�� H[WHUQDO� KDUG� GULYHV�� HWF�� DQG� LV� WKH

UHSODFHPHQW� YHUVLRQ� RI� ROGHU� SRUWV� OLNH� VHULDO�

SDUDOOHO��36����DQG�VR�RQ�

86%�ZDV�LQYHQWHG�E\�DQ� ,QGLDQ�$PHULFDQ�$MD\

%KDWW�LQ�������DQ�,QWHO�HPSOR\HH�DW�WKH�WLPH��+H

OHG� D� WHDP� IURP� VHYHQ� FRPSDQLHV�� &RPSDT�

'(&�� ,%0�� ,QWHO��1RUWHO��0LFURVRIW��DQG�1(&��WR

GHYHORS�WKH�86%�VWDQGDUG��,Q�-DQXDU\�������+H

ZDV� KRQRUHG� ZLWK� WKH� 3DGPD� 6KUL�� ,QGLD
V

IRXUWK�KLJKHVW� FLYLOLDQ� DZDUG�� E\� WKH

*RYHUQPHQW�RI�,QGLD�

86%V� DUH� RIWHQ� UHIHUUHG� E\� WKHLU� FRQQHFWRU

W\SHV��JHQHUDWLRQ�YHUVLRQV��DQG�SRZHU�GHOLYHU\

WHFKQRORJ\�VWDQGDUG��&RQQHFWRU\�7\SHV�DUH�E\

WKH� GHVLJQ� LQIOXHQFLQJ� GDWD� WUDQVIHU� VSHHGV�

SRZHU�GHOLYHU\��DQG�GHYLFH�FRPSDWLELOLW\��86%V

KDYH� HYROYHG� WKURXJK� VHYHUDO� JHQHUDWLRQ

YHUVLRQV� RIIHULQJ� LQFUHDVHG� GDWD� WUDQVIHU

VSHHGV� DQG� SRZHU� FDSDELOLWLHV�� $QG�� 86%

3RZHU� 'HOLYHU\� LV� D� IDVW�FKDUJLQJ� WHFKQRORJ\

VWDQGDUG�DGRSWHG�E\�GLIIHUHQW�86%�YHUVLRQV�

64#�$POOFDUPS�5ZQFT

7KH�FRQQHFWRU�GHVLJQ�HYROYHG�RYHU�D�SHULRG

RI� WLPH� LQ� FRQQHFWLQJ� YDULRXV� GHYLFHV�� +HUH

DUH�YDULRXV�86%�W\SHV•

���64#�"� � ,W�LV�D�FRQQHFWRU�W\SH�XVHG�DFURVV

PXOWLSOH�86%�YHUVLRQV�DQG�LV�D�VWDQGDUG�)ODW

5HFWDQJXODU� &RQQHFWRU�� 8VHG� IRU� ODSWRSV�

GHVNWRS� FRPSXWHUV�� JDPLQJ� FRQVROHV�� DQG

FKDUJHUV�� 86%� 7\SH�$� LV� FRPSDWLEOH� ZLWK

86%�YHUVLRQV�IURP�����WKURXJK�����

��� 64#�#� � ,W� LV� D� 6TXDUH�VKDSHG� FRQQHFWRU�

RIWHQ� XVHG� IRU� SULQWHUV�� VFDQQHUV�� DQG

H[WHUQDO�KDUG�GULYHV��1RZ��UDUHO\�XVHG�GXH�WR

QHZHU�DOWHUQDWLYHV��&RPSDWLEOH�ZLWK�86%����

WKURXJK�����*HQ���

���64#�$� �7KLV�LV�WKH�PRVW�SRSXODU�FRQQHFWRU

W\SH�� ,W�KDV�D�UHYHUVLEOH�GHVLJQ��PHDQLQJ�QR

ZURQJ�ZD\�WR�SOXJ�LW�LQ��,W�VXSSRUWV�IDVW�GDWD

WUDQVIHU� 	� SRZHU� GHOLYHU\�� ,W� LV� XVHG� LQ

PRGHUQ� ODSWRSV�� VPDUWSKRQHV�� WDEOHWV�� DQG

JDPLQJ�FRQVROHV��7\SH�&�LV�FRPSDWLEOH�ZLWK

86%�����WKURXJK�WKH�ODWHVW�86%��Y����

ZZZ�\RXQJVFLHQWLVWLQGLD�RUJ
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3DJH���

��� 64#�.JOJ� � ,W� LV� VPDOOHU� WKDQ� 86%�%�� XVHG� LQ

ROGHU� FDPHUDV�� 03�� SOD\HUV�� DQG� JDPH

FRQWUROOHUV��,W�KDV�EHHQ�UHSODFHG�E\�PLFUR�86%�

,W�LV�FRPSDWLEOH�ZLWK�86%�����DQG�86%�����27*�

���64#�.JDSP� �7KLV�LV�FRPSDFW��ZLGHO\�XVHG�IRU

$QGURLG�VPDUWSKRQHV��ZLUHOHVV�KHDGSKRQHV��DQG

SRUWDEOH�GHYLFHV��7KHUH�LV�DOVR�D�YDULDQW�0LFUR�

%��+RZHYHU��LW�KDV�EHHQ�SKDVHG�RXW�E\�7\SH�&�

,W� LV� FRPSDWLEOH� ZLWK� 86%� ����� 86%� ���� 27*�

DQG�86%�����

��� -JHIUOJOH�� ,W� LV� DQ� $SSOH›V� SURSULHWDU\

FRQQHFWRU� OLNH� PLFUR�86%�� 8VHG� LQ� L3KRQHV�

L3DGV��DQG�$LU3RGV�

0DUFK������_ �
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64#�7FSTJPOT

(YROXWLRQ� RI� 86%� 9HUVLRQV� LV� GHILQHG� E\� WKH

'DWD�6SHHG�DQG�3RZHU�6SHFLILFDWLRQV��+HUH�LV

D�WDEOH�WR�GHSLFW�WKH�VDPH•

64#�1PXFS�%FMJWFSZ

86%� 3RZHU� 'HOLYHU\� �86%� 3'�� DV� SRZHU

QHJRWLDWLRQ� VWDQGDUG� LV� DGRSWHG� WR� GHOLYHU

PXFK� KLJKHU� SRZHU� RYHU� 86%�� ,PSOHPHQWHG� LQ

86%�&�� ,QFUHDVLQJO\� XVHG� LQ� SKRQHV�� WDEOHWV�

ODSWRSV�� PRQLWRUV�� DQG� PRUH�� 1RW� DOO� 7\SH�&

FDEOHV�VXSSRUW�86%�3'��WKRXJK��+HUH�DUH�86%

3'�VWDQGDUGV•

$PODMVTJPO

$V� WKH� WHFKQRORJ\� HYROYHV�� 86%� YHUVLRQ� �� LV

WUDQVIRUPLQJ� DQG� VKDSLQJ� KRZ� ZH� SRZHU�

FRQQHFW�� DQG� WUDQVIHU� GDWD� DFURVV� GHYLFHV�

86%��Y���� LV�DOUHDG\�JLYLQJ�D�VSHHG�XS�WR� ��

*ESV� DQG� LV� H[SHFWHG� WR� JURZ� IXUWKHU�� 7KDW

ZRXOG� HQDEOH� TXLFNHU� ILOH� WUDQVIHUV�� VPRRWKHU

YLGHR� VWUHDPLQJ�� DQG� EHWWHU� SHUIRUPDQFH� IRU

KLJK�HQG�DSSOLFDWLRQV�

:LWK� LPSURYLQJ� 3RZHU� 'HOLYHU\� VXSSRUW�� 86%

7\SH�&� LV� DEOH� WR� JR� XS� WR� ���� :DWWV�� 7KLV•

HQDEOHV� FKDUJLQJ� ODSWRSV�� PRQLWRUV�� DQG� HYHQ

VRPH� KRXVHKROG� DSSOLDQFHV�� 7\SH�&� LV� VXFK� D

VXFFHVV��HYHQ�*RYHUQPHQWV�DUH�PDQGDWLQJ�WKDW

VWDQGDUG� IRU� DOO� GHYLFHV� WR� UHGXFH� H�ZDVWH�� ,W

KHOSV� OHVV� FOXWWHU� DQG� IHZHU� FDEOHV� GXH� WR

FRPSDWLELOLW\�ZLWK�PRUH�GHYLFHV�
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7KH� 'HSDUWPHQW� RI� 6SDFH� �'R6�� LV� DQ� ,QGLDQ
JRYHUQPHQW�GHSDUWPHQW�HVWDEOLVKHG�LQ������LQ
%HQJDOXUX�� UHVSRQVLEOH� IRU� WKH� DGPLQLVWUDWLRQ
RI� WKH� ,QGLDQ� VSDFH� SURJUDPPH�� ,W� PDQDJHV
VHYHUDO� DJHQFLHV� DQG� LQVWLWXWHV� UHODWHG� WR
VSDFH�H[SORUDWLRQ�DQG�VSDFH�WHFKQRORJLHV�� ,W
DLPV� WR� SURPRWH� WKH� GHYHORSPHQW� DQG
DSSOLFDWLRQ�RI�VSDFH�VFLHQFH�DQG�WHFKQRORJ\
IRU�WKH�VRFLRHFRQRPLF�EHQHILW�RI�WKH�FRXQWU\�
'R6� LV� GLUHFWO\� XQGHU� WKH� 3ULPH� 0LQLVWHU›V
2IILFH� DQG� WKH� ([HFXWLYH� +HDG� LV� XVXDOO\� WKH
&KDLUPDQ�RI�,652��

,W� LQFOXGHV� WZR� PDMRU� VDWHOOLWH� V\VWHPV�� ,16$7
IRU� FRPPXQLFDWLRQ�� WHOHYLVLRQ� EURDGFDVWLQJ�
DQG� PHWHRURORJLFDO� VHUYLFHV�� DQG� WKH� ,QGLDQ
5HPRWH� 6HQVLQJ� 6DWHOOLWHV� �,56�� V\VWHP� IRU
UHVRXUFHV�PRQLWRULQJ�DQG�PDQDJHPHQW��,W�KDV
DOVR� GHYHORSHG� WZR� VDWHOOLWH� ODXQFK� YHKLFOHV�
WKH�3RODU�6DWHOOLWH�/DXQFK�9HKLFOH��36/9��DQG
*HRV\QFKURQRXV� 6DWHOOLWH� /DXQFK� 9HKLFOH
�*6/9���WR�SODFH�,56�DQG�,16$7�FODVV�VDWHOOLWHV
LQ�RUELW��7KH�6SDFH�&RPPLVVLRQ�IRUPXODWHV�WKH
SROLFLHV�� DQG� WKH� 'R6� LPSOHPHQWV� WKHP�� 7KH
'R6� RYHUVHHV� D� QHWZRUN� RI� FHQWHUV� DQG
LQVWLWXWLRQV�DFURVV�,QGLD�

0CKFDUJWFT

7R� KDUQHVV� VSDFH� WHFKQRORJ\� IRU� YDULRXV

DSSOLFDWLRQV� WKDW� EHQHILW� VRFLHW\�� VXFK� DV

&RPPXQLFDWLRQ�� 5HPRWH� VHQVLQJ�

0HWHRURORJ\��DQG�1DYLJDWLRQ

7R�FRQGXFW�VFLHQWLILF�UHVHDUFK�DQG�H[SORUH

VSDFH��LQFOXGLQJ�SODQHWDU\�PLVVLRQV�

7KH� 'R6� SOD\V� D� YLWDO� UROH� LQ� ,QGLD
V

WHFKQRORJLFDO� DGYDQFHPHQW� DQG� LWV

SRVLWLRQ�LQ�WKH�JOREDO�VSDFH�FRPPXQLW\�

,WV� ZRUN� KDV� PDQ\� SUDFWLFDO� DSSOLFDWLRQV

WKDW�LPSURYH�WKH�OLYHV�RI�,QGLDQ�FLWL]HQV�

7KH� 'HSDUWPHQW� RI� 6SDFH� LV� WKH� GULYLQJ

IRUFH� EHKLQG� ,QGLD
V� DPELWLRXV� VSDFH

HQGHDYRUV�� FRQWULEXWLQJ� WR� VFLHQWLILF

NQRZOHGJH�DQG�QDWLRQDO�SURJUHVV�

,FZ�"DIJFWFNFOUT

$IBOESBZBBO� .JTTJPOT�� ,QGLD
V� OXQDU

H[SORUDWLRQ�SURJUDP�

. BOHBMZBBO� 	.BST� 0SCJUFS� .JTTJPO
�

,QGLD
V�ILUVW�LQWHUSODQHWDU\�PLVVLRQ�

14-7 �DQG�(4-7� ODXQFK�YHKLFOHV�

'R6�KROGV�D�UHFRUG�IRU�ODXQFKLQJ�����VDWHOOLWHV

LQ�D�VLQJOH�PLVVLRQ�LQ������$PSF�'VODUJPOT

7KH� 'R6� LV� UHVSRQVLEOH� IRU� WKH� RYHUDOO

SODQQLQJ�� H[HFXWLRQ�� DQG� SURPRWLRQ� RI

VSDFH�UHODWHG�DFWLYLWLHV�LQ�,QGLD�

,WV� SULPDU\� JRDO� LV� WR� DGYDQFH� VSDFH

VFLHQFH� DQG� WHFKQRORJ\� IRU� QDWLRQDO

GHYHORSPHQW�

5HVSRQVLEOH�WR�IRUPXODWH�VSDFH�SROLFLHV�

'HYHORS� DQG� ODXQFK� VDWHOOLWHV� IRU

FRPPXQLFDWLRQ�� QDYLJDWLRQ�� UHPRWH

VHQVLQJ��DQG�PHWHRURORJ\�

$GYDQFH�VSDFH�VFLHQFH�DQG�WHFKQRORJ\�
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*OUSPEVDUJPO

,QGLD›V� ILUVW� LQWHUSODQHWDU\� VSDFH� PLVVLRQ� LV

0DQJDO\DDQ�� DOVR� NQRZQ� DV� 020� �� 0DUV

2UELWHU�0LVVLRQ�� ,W�ZDV�ODXQFKHG�E\�WKH� ,QGLDQ

6SDFH� 5HVHDUFK� 2UJDQL]DWLRQ� �,652�� RQ

1RYHPEHU� ��� ������ DW� 6DWLVK� 'KDZDQ� 6SDFH

&HQWUH��6ULKDULNRWD��,QGLD��

0DQJDO\DDQ� ZDV�ODXQFKHG� E\� 3RODU� 6DWHOOLWH

/DXQFK�9HKLFOH�36/9�&���DQG�WKH�0DUV�2UELW

,QVHUWLRQ� ZDV� KHOG� RQ� 6HSWHPEHU� ���� ������,W

ZDV� GHVLJQHG� IRU� D� ��PRQWK� PLVVLRQ�� EXW� LW

ODVWHG� RYHU� �� \HDUV� DQG� LQ� 6HSWHPEHU� �����

WKH�PLVVLRQ�ZDV�GHFODUHG�FORVHG�

5IFSNBM�*OGSBSFE�*NBHJOH�4QFDUSPNFUFS

	5*4
��3HUIHFWO\�DQDO\]HV�WKHUPDO�HPLVVLRQV�

.BST� &YPTQIFSJD� /FVUSBM� $PNQPTJUJPO

"OBMZTFS� 	.&/$"
� � ,W� VWXGLHV� WKH� XSSHU

DWPRVSKHUH� RI� 0DUV�� WKH� 6RODU� ZLQG�� DQG

UDGLDWLRQ�HIIHFWV�

-ZNBO� "MQIB� 1IPUPNFUFS� 	-"1
�

0HDVXUHV�K\GURJHQ�DQG�GHXWHULXP�

7KH� VSDFHFUDIW� ZHLJKHG� MXVW� ������ NJ�� XVLQJ

PLQLPDO�IXHO�ZLWK�PD[LPXP�HIILFLHQF\��7R�VDYH

IXHO��LW�XVHG�D�FOHYHU�VOLQJVKRW�WUDMHFWRU\��(DUWK

RUELW� PDQHXYHUV��� ,W� XVHG� UHPRWH� VHQVLQJ

WHFKQLTXHV� WR� FDSWXUH� GDWD� RQ� 0DUV�� ,W

FDSWXUHG� VWXQQLQJ� KLJK�UHVROXWLRQ� LPDJHV� RI

0DUV�� LQFOXGLQJ� LWV� IXOO� GLVN� DQG� DWPRVSKHULF

IHDWXUHV�� ,W� DOVR� RIIHUHG� ILUVW� YLHZV� RI� WKH� IDU

VLGH�RI�WKH�0DUWLDQ�0RRQ�'HLPRV�

0CKFDUJWFT

7KH� 3ULPDU\� JRDO� RI� 0DQJDO\DDQ� LV� WR

GHPRQVWUDWH� ,QGLD
V� FDSDELOLW\� WR� UHDFK� DQG

RUELW� 0DUV�� L�H��� DV� D�WHFKQRORJ\� GHPRQVWUDWRU

SURMHFW�� LW� LV� WR� GHYHORS� WKH� WHFKQRORJLHV� IRU

GHVLJQLQJ�� SODQQLQJ�� PDQDJHPHQW�� DQG

RSHUDWLRQV�RI�DQ�LQWHUSODQHWDU\�PLVVLRQ�

7KH� VFLHQWLILF� REMHFWLYHV� DUH� WR� VWXG\� 0DUWLDQ

VXUIDFH�IHDWXUHV��PRUSKRORJ\��DQG�DWPRVSKHUH�

H[SORUH� 0DUV›� PLQHUDO� FRPSRVLWLRQ�� DQG

PHDVXUH� PHWKDQH� OHYHOV� LQ� WKH� 0DUWLDQ

DWPRVSKHUH�

4DJFOUJGJD�*OTUSVNFOUT�MPBEFE�JO�.P.

.BST�$PMPVS�$BNFSB�	.$$
� � ,W�FDSWXUHV

WKH�0DUV�VXUIDFH�

.FUIBOF� 4FOTPS� GPS� .BST� 	.4.
�

,GHQWLILHV� DQG� GHWHFWV� PHWKDQH� SUHVHQFH

�D�SRWHQWLDO�LQGLFDWRU�RI�OLIH��

"DIJFWFNFOUT
0DQJDO\DDQ� LV� FRPSOHWHO\� GHYHORSHG�

GHVLJQHG�� DQG� PDQDJHG� E\� ,652�� ,W

GHPRQVWUDWHG�,QGLD›V�VSDFH�FDSDELOLWLHV�

,W� ZDV� GHVLJQHG� DQG� ODXQFKHG� LQ� MXVW� ��

PRQWKV�� ZKLFK� LV� LQFUHGLEO\� IDVW� IRU� DQ

LQWHUSODQHWDU\�PLVVLRQ�

0DQJDO\DDQ� LV� WKH� PRVW� HFRQRPLFDO� 0DUV

PLVVLRQ� DW� D� FRVW� RI� ���� PLOOLRQ�� FKHDSHU

WKDQ�D�+ROO\ZRRG�PRYLH�EXGJHW�

7KH� PLVVLRQ� OLIH� LV� H[WHQGHG�� RULJLQDOO\

SODQQHG�IRU���PRQWKV��LW�ODVWHG�RYHU���\HDUV

LQ�0DUV�RUELW�

,652� EHFDPH� WKH� IRXUWK� VSDFH� DJHQF\

�DIWHU�1$6$��5RVFRVPRV��DQG�(6$��WR�UHDFK

0DUV�� ,QGLD� EHFDPH� WKH� ILUVW� FRXQWU\� WR

VXFFHHG�LQ�LWV�PDLGHQ�0DUV�PLVVLRQ�



.BSDI� JO�4DJFODF

0DUFK�KROGV�VLJQLILFDQW�LPSRUWDQFH�LQ�WKH� ,QGLDQ�FRQWH[W� IRU�FRQWULEXWLRQV�WR�VFLHQFH��WHFKQRORJ\�

DQG�QRWDEOH�HYHQWV�LQ�KLVWRU\��+HUH�DUH�VRPH�NH\�PLOHVWRQHV�DQG�HYHQWV�LQ�VFLHQFH�DQG�UHODWHG�ILHOGV

IURP�,QGLD�GXULQJ�WKH�PRQWK�RI�0DUFK�

/PUBCMF�#JSUI�"OOJWFSTBSJFT
0DUFK� ��� ������ %LUWK� RI� 6DW\HQGUD� 1DWK� %RVH�

WKH� UHQRZQHG� ,QGLDQ� SK\VLFLVW� DIWHU� ZKRP� WKH

�%RVRQ��SDUWLFOH�LV�QDPHG��+LV�ZRUN�LQ�TXDQWXP

PHFKDQLFV�� SDUWLFXODUO\� %RVH�(LQVWHLQ� VWDWLVWLFV�

ODLG� WKH� IRXQGDWLRQ� IRU� WKH� GLVFRYHU\� RI� WKH

+LJJV�ERVRQ�

0DUFK�����������%LUWK�RI�6XEURWR�0XNKHUMHH��WKH

ILUVW� &KLHI� RI� WKH� ,QGLDQ� $LU� )RUFH�� V\PEROL]LQJ

,QGLD
V� DGYDQFHV� LQ� DHURQDXWLFV� DQG� GHIHQVH

WHFKQRORJ\�

4QBDF�4DJFODF�BOE�&YQMPSBUJPO
0DUFK� ��� ������ ,652�VXFFHVVIXOO\�ODXQFKHG�WKH

*6$7��$��D�FRPPXQLFDWLRQ�VDWHOOLWH�HQKDQFLQJ

WKH�FDSDELOLWLHV�RI�WKH�,QGLDQ�$LU�)RUFH�

0DUFK� ���� ������ ,652� ODXQFKHG� LWV� 36/9�&�

URFNHW�� ZKLFK� VXFFHVVIXOO\� GHSOR\HG� IRXU

VDWHOOLWHV�� VKRZFDVLQJ� ,QGLD
V� JURZLQJ� VSDFH

WHFKQRORJ\�FDSDELOLWLHV�

%\� WKH� ZD\�� WKHUH� ZHUH� ��� VXFFHVVIXO� 36/9

ODXQFK�PLVVLRQV�WLOO�'HFHPEHU������

ZZZ�\RXQJVFLHQWLVWLQGLD�RUJ3DJH���0DUFK������_ �

5FDIOPMPHJDBM�*OOPWBUJPOT
0DUFK� ���� ������ ,QGLD
V� 7DWD� 1DQR�� WKH� ZRUOG›V

FKHDSHVW� FDU�� ZDV� LQWURGXFHG�� ,W� VKRZFDVHG

,QGLDQ�HQJLQHHULQJ�LQQRYDWLRQ�LQ�FRVW�HIIHFWLYH

PDQXIDFWXULQJ�

)JTUPSJDBM�4DJFOUJGJD�$POUSJCVUJPOT
0DUFK� ���� ������ 'U��+RPL� -��%KDEKD��WKH� IDWKHU

RI� ,QGLD
V� QXFOHDU� SURJUDP�� WUDJLFDOO\� SDVVHG

DZD\� LQ� D� SODQH� FUDVK�� +LV� ZRUN� ODLG� WKH

IRXQGDWLRQ� IRU� ,QGLD
V� QXFOHDU� HQHUJ\� DQG

DWRPLF�UHVHDUFK�

.FEJDBM�BOE�#JPMPHJDBM�"EWBODFT
0DUFK� ���� ������ 7KH� $OO�,QGLD� ,QVWLWXWH� RI

0HGLFDO� 6FLHQFHV� �$,,06��� 1HZ� 'HOKL�

SHUIRUPHG� LWV� ILUVW� VXFFHVVIXO� RSHQ�KHDUW

VXUJHU\��PDUNLQJ�D�PLOHVWRQH�LQ�,QGLDQ�PHGLFDO

VFLHQFH�

&OWJSPONFOUBM�*OJUJBUJWFT
0DUFK�����������7KH�*LU�1DWLRQDO�3DUN�LQ�*XMDUDW

ZDV� GHFODUHG� D� QDWLRQDO� SDUN�� KLJKOLJKWLQJ

,QGLD
V�HIIRUWV�LQ�FRQVHUYLQJ�WKH�$VLDWLF�OLRQ�DQG

SURPRWLQJ�ZLOGOLIH�FRQVHUYDWLRQ�



4PMVUJPO
8PSE�4FBSDI�����
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���5IPSJVN������3VTU������'JSF������4BMU3JEEMF������"OTXFS�

4PMVUJPO�
4VEPLV�$IBMMFOHF�����
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6DPDV\D� .KRM�LV�D�QDWLRQDO�FRQWHVW�WR�QXUWXUH�WKH�KDELW�RI�REVHUYDWLRQ�DQG�SUREOHP�GHILQLWLRQ��7KH
FRQWHVW�LV�MXVW�RQ�WKH�SUREOHP�GHVFULSWLRQ��QRW�VROYLQJ�LW��,QWHQW�LV�WKDW�UHSHDWHG�SUDFWLFH�RI�LGHQWLI\LQJ
DQG�QDUUDWLQJ�SUREOHPV�DFFHOHUDWHV�WKH�RSSRUWXQLW\�IRU�XVHIXO�LQQRYDWLRQ�

5IFNF ��5HDO�OLIH�3UREOHPV�UHOHYDQW�WR
6WXGHQW�,QQRYDWLRQ

-BTU�%BUF�GPS�4VCNJTTJPO�����0D\�����

1SJ[FT
)LUVW�3UL]H��5V���������&HUWLILFDWH��0HGDO
6HFRQG�3UL]H��5V���������&HUWLILFDWH��0HGDO
���&RQVRODWLRQ�3UL]HV��5V�������&HUWLILFDWHV

$PNQFUJUJPO�5FSNT���$POEJUJPOT
6WXGHQWV�IURP�&ODVV���WR�&ODVV����
6WXGHQWV� IURP� *RYHUQPHQW�� $LGHG�� &RUSRUDWH� DQG� 3ULYDWH
6FKRROV�LQ�,QGLD�FDQ�SDUWLFLSDWH�
2QH�VWXGHQW�FDQ�VXEPLW�PXOWLSOH�HQWULHV�
(QWULHV�VXEPLWWHG�VKRXOG�EH�6WXGHQW
V�RZQ��DQG�VKRXOG�QRW
FRS\�IURP�VRPHRQH�HOVH�RU�IURP�WKH�,QWHUQHW�
/DQJXDJH�IRU�VXEPLVVLRQ�LV�(QJOLVK�
7KHUH�LV�12�(175<�)((�WR�SDUWLFLSDWH�
3UL]H� GLVWULEXWLRQ� ZRXOG� EH� YLUWXDO�� &DVK� 9RXFKHUV� DQG
'LJLWDO� &HUWLILFDWHV� ZRXOG� EH� GLVWULEXWHG� YLD� HPDLO�� 3ULQW
&HUWLILFDWHV�ZRXOG�EH�VHQW�YLD�3RVW�&RXULHU�

&WBMVBUJPO�$SJUFSJB�	����1PJOUT

���SRLQWV� �3UREOHP�7LWOH
���SRLQWV� �3UREOHP�'HVFULSWLRQ
���SRLQWV� �$IIHFWHG�$XGLHQFH
���SRLQWV� �4XDOLW\�RI�6XEPLVVLRQ
���SRLQWV� �5HOHYDQFH�WR�6WXGHQW�,QQRYDWLRQ�

4VCNJU�BU

XXX�:PVOH4DJFOUJTU*OEJB�PSH
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