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6XEVFULSWLRQ

$GYHUWLVLQJ�LQ�WKH�QHZVOHWWHU �

$SULO�����

$XWKRU�JXLGHOLQHV�

&RQWHQWV

)URP�WKH�HGLWRU���

,QWHUQDWLRQDO �:RUNVKRS �RQ �$GYDQFHG �/HDUQLQJ �7HFKQRORJLHV ��,:$/7 ������� �'HF� �����

������1HZ�=HDODQG

$ �:HE �6LWH� �$ �3ULPHU �IRU �:HE �6LWH �'HVLJQ �DQG �'HYHORSPHQW ��5LFKDUG �6� �7U\QGD�

3URMHFW �3LRQHHU� �3URPRWLQJ �6FLHQFH �DQG �%XLOGLQJ �DQ �,QWHUQDWLRQDO �&RPPXQLW\ ��&ULVWLDQD �0�

$VVXPSFDR�

,PSDFW�RI�$GYDQFHG�0HGLD�DQG�(PHUJLQJ�7HFKQRORJ\�RQ�6FKRROV�DQG�6RFLHW\��3DUW���RI�����-RKQ

$��%ULVKFDU�

+RZ�D����<HDU�2OG�7R\�LV�+HOSLQJ�WR�(QVXUH�WKH�)XWXUH�RI�$PHULFD¶V�7HFKQRORJ\�,QGXVWU\��9DO

&XUHWRQ�

7/& �� �7HDFKHUV
 �DQG �/HDUQHUV
 �&ROODERUDVFRSH ��0DOFROP �$WNLQVRQ �DQG �0LFKHOOH �0RQWJRPHU\

0DVWHUV�

$�:HE�EDVHG�8QLILHG�/HDUQLQJ�6XSSRUW�6\VWHP��6\OYLH�6WHZDUG�

7KLUG�,QVWLWXWH�IRU�/HDGHUVKLS�LQ�'LVWDQFH�(GXFDWLRQ�&RQIHUHQFH

0(G�LQ�1HWZRUNHG�&ROODERUDWLYH�/HDUQLQJ

)URP�WKH�HGLWRU���

:HOFRPH�WR�WKH�$SULO������LVVXH�RI�/HDUQLQJ�7HFKQRORJ\��)LUVW�RI�DOO��D�VLQFHUH�DSRORJ\�IURP�HGLWRULDO

WHDP�LI�\RX�VXEPLWWHG�DQ�DUWLFOH�IRU�WKH�QHZVOHWWHU�DQG�GR�QRW�ILQG�LW�LQ�WKLV�LVVXH��7KHUH�ZDV�D�FUDVK�RQ

0V�+REEV�FRPSXWHU �EHIRUH�VKH�FRXOG�UHDG�KHU �HPDLO �DIWHU�KROLGD\V�DQG�WKHUHIRUH �D�QXPEHU�RI�HPDLOV

JRW�ORVW�ZLWKRXW�HYHQ�NQRZLQJ�IURP�ZKRP�WKH\�ZHUH�DQG�IRU�ZKDW�SXUSRVH��,I�\RX�KDG�VHQW�DQ�LWHP�IRU

SXEOLFDWLRQ �WR �KHU� �NLQGO\ �VHQG �LW �DJDLQ �WR �PH �DW � NLQVKXN#PDVVH\�DF�Q] ��FRS\LQJ �WR

NLQVKXN#PDLODQGQHZV�FRP�IRU�VDIHW\��

$�QXPEHU�RI�DFWLYLWLHV�KDYH�EHHQ�LQLWLDWHG�LQ�,(((�/HDUQLQJ�7HFKQRORJ\�7DVN�)RUFH��/77)���7KH�ILUVW

HYHQW �RI �/77)�KDV �EHHQ �SODQQHG �DV �DQ �,QWHUQDWLRQDO �:RUNVKRS �RQ �$GYDQFHG �/HDUQLQJ �7HFKQRORJLHV

�KWWS���OWWI�LHHH�RUJ�LZDOW����� � �WR �EH �KHOG �LQ �1HZ �=HDODQG� �<RX �DOO �DUH �PRVW �ZHOFRPH �WR �SDUWLFLSDWH�
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2Q�DQRWKHU �IURQW� �(DVW�(XURSHDQ �VXE�JURXS�RI�,)(76��D �VXE�JURXS�RI �/77)��LV �ZRUNLQJ�KDUG�WR�VWDUW

DFWLYLWLHV�LQ�WKDW�UHJLRQ��7KHLU�ZHEVLWH��KWWS���LIHWV�LHHH�RUJ�UXVVLDQ���JLYHV�DQ�XSGDWH�RQ�WKHLU�DFWLYLWLHV�

,�VWURQJO\�HQFRXUDJH�\RX�WR�EURZVH�WKURXJK�/77)�ZHEVLWH�DW�KWWS���OWWI�LHHH�RUJ��DQG�WDNH�DFWLYH�SDUW�LQ

YDULRXV�DFWLYLWLHV� �7R�NHHS�\RXUVHOI�DZDUH�ZLWK�WKH�KDSSHQLQJV��SOHDVH�VXEVFULEH�WR�/77)�SDUWLFLSDQWV

OLVW �E\ �VHQGLQJ �DQ �HPDLO �WR �PDMRUGRPR#PDMRUGRPR�LHHH�RUJ �ZLWK �WKH �IROORZLQJ �LQ �WKH �ERG\ �RI �WKH

PHVVDJH��QR�VXEMHFW�QHHGHG��

VXEVFULEH�/77)�HPDLOBDGGUHVV

�3OHDVH�UHSODFH�
HPDLOBDGGUHVV
�ZLWK�\RXU�DFWXDO�HPDLO�DGGUHVV��

%HVLGHV��,�LQYLWH�\RX�WR�FRQWULEXWH�\RXU�RZQ�ZRUN�LQ�SURJUHVV��SURMHFW�UHSRUWV��FDVH�VWXGLHV��DQG�HYHQWV

DQQRXQFHPHQWV �LQ �WKLV �QHZVOHWWHU� �)RU �PRUH �GHWDLOV� �SOHDVH �UHIHU �DXWKRU �JXLGHOLQHV �DW

KWWS���OWWI�LHHH�RUJ�OHDUQBWHFK�DXWKRUV�KWPO�

.LQVKXN

(GLWRU�

/HDUQLQJ�7HFKQRORJ\�1HZVOHWWHU

NLQVKXN#PDVVH\�DF�Q]�

%DFN�WR�FRQWHQWV�

,QWHUQDWLRQDO�:RUNVKRS�RQ�$GYDQFHG�/HDUQLQJ�7HFKQRORJLHV��,:$/7������

�&DOO�)RU�3DSHUV�3DUWLFLSDWLRQ�

����'HFHPEHU�����

3DOPHUVWRQ�1RUWK��1HZ�=HDODQG

KWWS���OWWI�LHHH�RUJ�LZDOW�����

6SRQVRUHG�E\

,(((�/HDUQLQJ�7HFKQRORJ\�7DVN�)RUFH

,(((�&RPSXWHU�6RFLHW\��DSSURYDO�SHQGLQJ�

6XSSRUWHG�E\

0LFURVRIW�5HVHDUFK

,(((�/HDUQLQJ�7HFKQRORJ\�6WDQGDUG�&RPPLWWHH

'LVWDQFH�(GXFDWLRQ�$VVRFLDWLRQ�RI�1HZ�=HDODQG

%DFNJURXQG

7KH �,QWHUQDWLRQDO �:RUNVKRS �RQ �$GYDQFHG �/HDUQLQJ �7HFKQRORJLHV ��,:$/7������ �ZLOO �EULQJ �WRJHWKHU

UHVHDUFKHUV �DFDGHPLFV �DQG �LQGXVWU\ �SUDFWLWLRQHUV �ZKR �DUH �LQYROYHG �RU �LQWHUHVWHG �LQ �WKH �GHVLJQ �DQG

GHYHORSPHQW�RI�DGYDQFHG�DQG�HPHUJLQJ�OHDUQLQJ�WHFKQRORJLHV��8QGHUVWDQGLQJ�RI�WKH�FKDOOHQJHV�IDFHG�LQ
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SURYLGLQJ�WHFKQRORJ\�WRROV�WR�VXSSRUW�OHDUQLQJ�SURFHVV�DQG�HDVH�WKH�FUHDWLRQ�RI�LQVWUXFWLRQ�PDWHULDO�ZLOO

KHOS�EXLOGLQJ�D�GLUHFWLRQ�IRU�IXUWKHU�UHVHDUFK�DQG�LPSOHPHQWDWLRQ�ZRUN�

7RSLFV�RI�,QWHUHVW

7KH�IRFXV�RI�WKH�ZRUNVKRS�LV�RQ�WKH�GHVLJQ�DQG�GHYHORSPHQW�LVVXHV�RI�DGYDQFHG�OHDUQLQJ�WHFKQRORJLHV�

7KH�WRSLFV�RI�LQWHUHVW�IRU�WKH�ZRUNVKRS�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�

$UFKLWHFWXUH�RI�OHDUQLQJ�WHFKQRORJ\�V\VWHPV�

$GYDQFHG�XVHV�RI�PXOWLPHGLD�DQG�K\SHUPHGLD�

,QWHJUDWHG�OHDUQLQJ�HQYLURQPHQWV�

$SSOLFDWLRQ�RI�DUWLILFLDO�LQWHOOLJHQFH�WRROV�LQ�OHDUQLQJ�WHFKQRORJ\�

$SSOLFDWLRQ�RI�PHWDGDWD�

$JHQWV�WHFKQRORJ\�

3UDFWLFDO�XVHV�RI�DXWKRULQJ�WRROV�

9LUWXDO�UHDOLW\�

7HDFKLQJ�OHDUQLQJ�VWUDWHJLHV�

&ROODERUDWLYH�OHDUQLQJ�JURXSZDUH�

$GDSWLYH�DQG�LQWHOOLJHQW�DSSOLFDWLRQV�

,QWHUQHW�EDVHG�V\VWHPV�

$SSOLFDWLRQ�RI�LQVWUXFWLRQDO�GHVLJQ�WKHRULHV�

(YDOXDWLRQ�RI�OHDUQLQJ�WHFKQRORJ\�V\VWHPV�

7KH�ZRUNVKRS�ZLOO�IRFXV�RQ�ZKHUH�WKH�UHVHDUFK�LQ�DGYDQFH�OHDUQLQJ�WHFKQRORJ\�LV�KHDGLQJ�DQG�ZKDW�DUH

WKH�LPSOHPHQWDWLRQ�FKDOOHQJHV�LQ�WKH�UHDO�ZRUOG�VLWXDWLRQV�

,PSRUWDQW�'HDGOLQHV

)ULGD\���-XQH����� 3DSHU�VXEPLVVLRQ

0RQGD\���-XO\����� 3DSHU�DFFHSWDQFH�QRWLILFDWLRQ

6DWXUGD\���-XO\����� 3DQHO�SURSRVDOV

)ULGD\����-XO\����� 3DQHO�DFFHSWDQFH�QRWLILFDWLRQ

)ULGD\����-XO\����� )LQDO�SDSHU�VXEPLVVLRQ

,:$/7������&RPPLWWHH�0HPEHUV

*HQHUDO�&KDLU

&KULV�-HVVKRSH��0DVVH\�8QLYHUVLW\��1HZ�=HDODQG

3URJUDP�&KDLU

.LQVKXN��0DVVH\�8QLYHUVLW\��1HZ�=HDODQG

3DQHO�&KDLU

7RVKLR �2NDPRWR� �8QLYHUVLW\ �RI �(OHFWURQLFV �DQG �&RPPXQLFDWLRQV� �7RN\R� �-DSDQ

3URJUDP�&RPPLWWHH

$OIUHG�%RUN��8QLYHUVLW\�RI�&DOLIRUQLD��86$

5RVD�0DULD�%RWWLQR��&RQVLJOLR�1D]LRQDOH�GHOOH�5LFHUFKH��*HQRYD��,WDO\

5DGX�&RWHW��8QLYHUVLW\�RI�1DPXU��%HOJLXP

5RJHU�+DUWOH\��8QLYHUVLW\�RI�/HHGV��8QLWHG�.LQJGRP
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$QGUHZ�+LJJLQV��'LVWDQFH�(GXFDWLRQ�$VVRFLDWLRQ�RI�1HZ�=HDODQG

&KULV�-HVVKRSH��0DVVH\�8QLYHUVLW\��3DOPHUVWRQ�1RUWK��1HZ�=HDODQG

-XG\�.D\��8QLYHUVLW\�RI�6\GQH\��$XVWUDOLD

5D\�.HPS��0DVVH\�8QLYHUVLW\��3DOPHUVWRQ�1RUWK��1HZ�=HDODQG

3LHW�.RPPHUV��8QLYHUVLW\�RI�7ZHQWH��7KH�1HWKHUODQGV

5REHUW�/XNH��8QLYHUVLW\�RI�/HWKEULGJH��$OEHUWD��&DQDGD

&ODLUH�0F/DFKODQ�6PLWK��8QLYHUVLW\�RI�$XFNODQG��1HZ�=HDODQG

'DYLG�0HUULOO��8WDK�6WDWH�8QLYHUVLW\��/RJDQ��86$

7DQMD�0LWURYLF��8QLYHUVLW\�RI�&DQWHUEXU\��1HZ�=HDODQG

5LLFKLUR�0L]RJXFKL��2VDND�8QLYHUVLW\��-DSDQ

,YRQQH�1LFROHVFX��)UHLH�8QLYHUVLWDHW��%HUOLQ��*HUPDQ\

$VKRN�3DWHO��'H�0RQWIRUW�8QLYHUVLW\��/HLFHVWHU��8QLWHG�.LQJGRP

-LP �6FKRHQLQJ� �,((( �/HDUQLQJ �7HFKQRORJ\ �6WDQGDUGV �&RPPLWWHH �&KDLU� �86$

$OH[�6KDIDUHQNR��8QLYHUVLW\�RI�6XUUH\��8QLWHG�.LQJGRP

.DWKHULQH �6LQLWVD� �,QWO �5HV� �DQG �7UQJ �&WU �RI �,QIR� �7HFK� �DQG �6\VWHPV� �.LHY� �8NUDLQH

$QGUHZ �6NU\QQ\N�&KDPEHUV� �0DVVH\ �8QLYHUVLW\� �3DOPHUVWRQ �1RUWK� �1HZ �=HDODQG

7HUU\�6WHZDUW��0DVVH\�8QLYHUVLW\��3DOPHUVWRQ�1RUWK��1HZ�=HDODQG

'DQLHO�'��6XWKHUV��8QLYHUVLW\�RI�+DZDLL��86$

3KLOLS�8\V��0DVVH\�8QLYHUVLW\��3DOPHUVWRQ�1RUWK��1HZ�=HDODQG

3DSHU�6XEPLVVLRQV

3DSHUV �VKRXOG �EH �QR �ORQJHU �WKDQ �� �SDJHV�LQFOXGLQJ �DOO �WDEOHV� �ILJXUHV� �DQG �UHIHUHQFHV�EXW �H[FOXGLQJ �D

FRYHU �SDJH� �2YHU�OHQJWK �SDSHUV �PD\ �EH �UHMHFWHG �ZLWKRXW �UHYLHZ� �:KLOH �SUHSDULQJ �PDQXVFULSWV� �WKH

DXWKRUV �DUH �UHTXLUHG �WR �IROORZ �,((( �&RPSXWHU �6RFLHW\ �3UHVV �JXLGHOLQHV� �ZKLFK �DUH �DYDLODEOH �DW�

KWWS���ZZZ�FRPSXWHU�RUJ�FVSUHVV�LQVWUXFW�KWP ��RU �GRZQORDG �JXLGHOLQHV �LQ � :RUG �RU � 3') �IRUPDW�

$OO�SDSHUV�VKRXOG�EH�VXEPLWWHG�HOHFWURQLFDOO\��3')�DQG�:RUG�IRUPDWV�DUH�SUHIHUUHG��RSWLRQDOO\�]LSSHG��

EXW�RWKHU�IRUPDWV�PD\�DOVR�EH�DFFHSWHG�DW�WKH�GLVFUHWLRQ�RI�WKH�3URJUDP�&KDLU��,I�\RX�KDYH�DQ\�TXHU\�IRU

VXEPLVVLRQ� �SOHDVH �FRQWDFW �3URJUDP �&KDLU�7KH �FRYHU �SDJH �RI �WKH �SDSHU �VKRXOG �FRQWDLQ �IROORZLQJ

LQIRUPDWLRQ�

7LWOH�RI�WKH�SDSHU�

$XWKRU�QDPHV�ZLWK�DIILOLDWLRQ��SRVWDO�DQG�HPDLO�DGGUHVVHV��SKRQH�DQG�ID[�QXPEHUV�

1DPH�DQG�HPDLO�RI�FRQWDFW�DXWKRU�

$EVWUDFW�RI�QR�PRUH�WKDQ�����ZRUGV�

7KH �SDSHUV �VKRXOG �EH �VXEPLWWHG �WR� �3URJUDP �&KDLU� �.LQVKXN �� NLQVKXN#PDVVH\�DF�Q] �

5HYLHZ

$OO �VXEPLVVLRQV �ZLOO �EH �UHYLHZHG �RQ �WKH �EDVLV �RI �UHOHYDQFH� �RULJLQDOLW\� �VLJQLILFDQFH� �VRXQGQHVV �DQG

FODULW\��7KUHH�UHIHUHHV�ZLOO�UHYLHZ�HDFK�VXEPLVVLRQ�

3URFHHGLQJV

3DSHUV �DFFHSWHG �IRU �SUHVHQWDWLRQ �DW �,:$/7 ����� �ZLOO �DSSHDU �LQ �SURFHHGLQJV� �SXEOLVKHG �E\ �,(((

&RPSXWHU�6RFLHW\�3UHVV��ZKLFK�ZLOO�EH�GLVWULEXWHG�GXULQJ�WKH�ZRUNVKRS��([WHQGHG�YHUVLRQV�RI�VRPH�RI

WKH �DFFHSWHG �SDSHUV �ZLOO �EH �LQYLWHG �IRU �DQ �VSHFLDO �LVVXH �RI �(GXFDWLRQDO �7HFKQRORJ\ �	�6RFLHW\ ��,661

�����������MRXUQDO�
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3DQHO�6XEPLVVLRQV

3URSRVDOV�IRU�SDQHO�GLVFXVVLRQV��SUHIHUDEO\�ZLWK�WKH�GHWDLOV �RI�SURSRVHG�SDQHOLVWV� �LQ�VSHFLILF�DUHDV�RI

DGYDQFH �OHDUQLQJ �WHFKQRORJLHV �VKRXOG �EH �VXEPLWWHG �WR� �3DQHO �&KDLU� �7RVKLR �2NDPRWR

�RNDPRWR#DL�LV�XHF�DF�MS�

([KLELWV

7KH �ZRUNVKRS �ZLOO �SURYLGH �D �XQLTXH �RSSRUWXQLW\ �IRU �VRIWZDUH �YHQGRUV� �FRXUVHZDUH �GHYHORSHUV� �DQG

FRPPHUFLDO �UHVHDUFK �SURMHFWV �WR �GLVSOD\�SURGXFWV �DQG �WHFKQRORJLFDO �VROXWLRQV �LQ �WKH �GLIIHUHQW �DUHDV �RI

OHDUQLQJ �WHFKQRORJLHV� �7R �GLVFXVV �WKH �RSWLRQV� �SOHDVH �FRQWDFW� �*HQHUDO �&KDLU� �&KULV �-HVVKRSH

�&�5�-HVVKRSH#0DVVH\�DF�Q]�

%DFN�WR�FRQWHQWV�

$�:HE�6LWH��$�3ULPHU�IRU�:HE�6LWH�'HVLJQ�DQG�'HYHORSPHQW

/LNH �PRVW �RI �\RX� �, �KDYH �YHQWXUHG �LQWR �F\EHUVSDFH �RQO\ �WR �HQFRXQWHU �GR]HQV �LI �QRW �KXQGUHGV �RI �ZHE

VLWHV� �$IWHU�DOO �WKLV �VXUILQJ� �,�GHFLGHG�WKHUH�DUH�WKUHH�WKLQJV�,�KDWH�PRVW�DERXW�VRPH�ZHE�VLWHV��2QH��LV

JHWWLQJ �ORVW �LQ �D �K\SHUWH[W �PD]H� �$ �K\SHUWH[W �GHVLJQ �OHQGV �LWVHOI �WR �FRQIXVLRQ� �6HFRQG� �JHWWLQJ �LQWR �D

ORRS��FOLFNLQJ�RQ�OLQNV�DQG�HQGLQJ�XS�ZKHUH�\RX�VWDUWHG��GHYHORSHG�E\�WKH�$OLFH�LQ�:RQGHUODQG�VFKRRO

RI �ZHE �VLWH �GHVLJQ� �6RPHWLPHV �ERRNPDUNLQJ �GRHVQ¶W �HYHQ �KHOS� �$QG �ODVWO\ �JRLQJ �WR �D �ZHE �VLWH �DQG

ILQGLQJ�D�SLHFH�RI�XVHIXO�LQIRUPDWLRQ�DIWHU�PXFK�KXQWLQJ�DQG�VHDUFKLQJ��WKHQ�RQO\�WR�127�EH�DEOH�ILQG

WKDW�SLHFH�RI�LQIRUPDWLRQ�DJDLQ�RQ�DQRWKHU�YLVLW�WR�WKDW�ZHE�VLWH��+DYH�\RX�HYHU�HQFRXQWHUHG�VXFK�GHVLJQ

SUREOHPV"

$IWHU�FRQVLGHUDEOH�IUXVWUDWLRQ��,�VDW�GRZQ�DQG�GHVLJQHG�DQG�GHYHORSHG�D�3ULPHU�RQ�:HE�6LWH�'HVLJQ�DQG

'HYHORSPHQW��SOHDVH�YLVLW�P\�ZHE�VLWH��7KH�85/�RI�P\�SULPHU�LV

KWWS���PHPEHUV�DRO�FRP�WU\QGD�FRFR�GHPR�LQWUR�KWP

0\ �SULPHU �IRU �ZHE �VLWH �GHVLJQ �DQG �GHYHORSPHQW �FRQWDLQV �VHFWLRQV �RQ �JUDSKLFV� �WH[W� �QDYLJDWLRQ

�PHQX�EDVHG� �K\SHUWH[W�EDVHG� �RWKHU�� �PXOWLPHGLD� �VSHFLDO �IHDWXUHV ��HPDLO� �OLQNV�� �K\SHUWH[W �DQG �DQ

LQWHUDFWLYH�TXL]�ZLWK�IHHGEDFN�

7KH �JUDSKLFV �VHFWLRQ �GLVFXVVHV �XVHV �DQG �W\SHV �RI �ILOHV �DQG �GHPRQVWUDWHV �ELW �PDSSHG �DQG �DQLPDWHG

JUDSKLFV�

7KH �WH[W �VHFWLRQ �GLVFXVVHV �DQG �GHPRQVWUDWHV �GLIIHUHQW �IRQWV� �FRORUV� �VL]HV �DQG �DWWULEXWHV �RI �WH[W� �7KH

VFUHHQ �VKRXOG �EH �FOHDQ �DQG �QRW �EXV\� �7RR �PDQ\ �RSWLRQV �ZLOO �FRQIXVH �\RXU �YLVLWRU�

7KH�QDYLJDWLRQ�VHFWLRQ�GLVFXVVHV�DQG�GHPRQVWUDWHV�WKH�FULWLFDO�QHHG�IRU�FOHDU�QDYLJDWLRQDO�GLUHFWLRQV�IRU

WKH�YLVLWRU�WR�\RXU�ZHE�VLWH�

7KH �PXOWLPHGLD �VHFWLRQ �GLVFXVVHV �DQG �GHPRQVWUDWHV �WKH �YDULRXV �DVSHFWV �RI �PXOWLPHGLD �DQG �VRPH �ILOH

IRUPDWV� �'HILQLWLRQV �RI �PXOWLPHGLD �DUH �SURYLGHG� �$�GLVFXVVLRQ�RQ�WKH �HDUO\�EHJLQQLQJV�RI �PXOWLPHGLD

SLRQHHUHG�E\�VRIWZDUH�GHYHORSHUV�RQ�WKH�3/$72�6\VWHP�RI�&RPSXWHU�EDVHG�,QVWUXFWLRQ��3/$72�ZDV

GHVLJQHG �DQG �GHYHORSHG �E\ �HQJLQHHUV �DW �WKH �&RPSXWHU�EDVHG �(GXFDWLRQ �DQG �5HVHDUFK �/DERUDWRU\

�&(5/� �RQ �WKH �FDPSXV �RI �WKH �8QLYHUVLW\ �RI �,OOLQRLV �&KDPSDLJQ�8UEDQD� �'HPRV �RI �GLJLWDO �YLGHR �DQG

GLJLWDO�DXGLR�DUH�DOVR�DYDLODEOH��+RZHYHU��GLJLWDO�PHGLD�LV�YHU\�GHSHQGHQW�RQ�WKH�EURZVHU��7KH�SULPHU

PXOWLPHGLD�GHPR�UXQV�ILQH�XVLQJ�'UHDPZHDYHU���RQ�P\�3&��EXW�QRW�RQ�$2/��P\�,63��,�KDYH�SURYLGHG
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DQ �RSSRUWXQLW\ �WR �VHQG �PH �HPDLO �DQG �WR �WHOO �PH �LI �\RX�KHDU �DXGLR �DQG �VHH �YLGHR �XVLQJ �\RXU�EURZVHU�

3OHDVH�WHOO�PH�ZKDW�EURZVHU�\RX�DUH�XVLQJ��,�ZDQW�WR�FRPSLOH�D�OLVW�RI�EURZVHUV�ZKLFK�DUH�FRPSDWLEOH

ZLWK��:$9�DXGLR�ILOHV�DQG��03*�YLGHR�ILOHV�

7KH �VSHFLDO �IUHDWXUHV �VHFWLRQ �GLVFXVVHV �DQG �GHPRQVWUDWHV �WKH �IHDWXUHV �RI �UHFHLYLQJ �HPDLO �IURP �WKH

YLVLWRUV �WR �\RXU �ZHE �VLWH �IRU �TXHVWLRQV �DQG �FRPPHQWV� �DQG �OLQNV �WR �RWKHU �ZHE �VLWHV�

7KHUH �LV �DOVR �D �VKRUW �LQWHUDFWLYH �TXL] �ZLWK �IHHGEDFN �RQ �WKH �FRUUHFWQHVV �RI �\RXU �DQVZHUV� �,QWHUDFWLYH

IHHGEDFN�LQ�D�ZHE�VLWH��7KH�PLQG�ERJJOHV�DW�ZKDW�,�PD\�FRPH�XS�ZLWK�QH[W�

0\�UHDVRQ�IRU�GHVLJQLQJ�DQG�GHYHORSLQJ�WKLV�ZHE�VLWH�LV�WR�SURYLGH�JXLGDQFH�WR�RWKHU�ZHE�VLWH�GHVLJQHUV

DQG�GHYHORSHUV�ZKR�GR�QRW�KDYH�WKH����\HDUV�RI�H[SHULHQFH�WKDW�,�KDYH�LQ�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI

FRPSXWHU�EDVHG �HGXFDWLRQ �DQG �WUDLQLQJ� �PXOWLPHGLD �DQG �PRUH �UHFHQWO\ �ZHE �VLWH �GHYHORSPHQW�

,�KDYH�VHHQ�PDQ\�SRRUO\�GHVLJQHG�ZHE�VLWHV��3DUWLFXODUO\�RQHV�WKDW�,�KDYH�JRWWHQ�ORVW�LQ��,W¶V�QDYLJDWLRQ�

QDYLJDWLRQ��QDYLJDWLRQ��1HYHU�DVVXPH�WKH�YLVLWRU�WR�\RXU�ZHE�VLWH�NQRZV�ZKHUH�WKH�EURZVHU�EDFN�EXWWRQ

LV�RQ�WKH �VFUHHQ��7KH�YLVLWRU�PD\�KDYH�MXVW �SXUFKDVHG�D�KRPH�FRPSXWHU�EHFDXVH�RI�WKHLU�FKLOGUHQ�DQG

PD\�XVH�LW�RFFDVLRQDOO\��1(9(5�XQGHUHVWLPDWH�WKH�FRPSXWHU�H[SHUWLVH�RQ�WKH�SDUW�RI�WKH�YLVLWRU�WR�\RXU

ZHE�VLWH��(YHQ�WKH�H[SHULHQFHG�ZHE�VLWH�XVHU�ZLOO�DSSUHFLDWH�FOHDU�QDYLJDWLRQDO�GLUHFWLRQV�LQ�\RXU�ZHE

VLWH��0\�SULPHU�GLVFXVVHV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�IROORZLQJ�IRUPDWV�

+\SHUWH[W�EDVHG 0HQX�EDVHG

,�KRSH�\RX�ZLOO�YLVLW�P\�ZHE�VLWH��H[SORUH��OHDUQ�DQG�VHQG�PH�HPDLO�ZLWK�FRPPHQWV�DQG�VXJJHVWLRQV�VR�,

FDQ�XSGDWH�P\�ZHE�VLWH�SULPHU�

5LFKDUG�6��7U\QGD��'�9�0��0�(G�

WU\QGD#DRO�FRP

7HO������������������

%DFN�WR�FRQWHQWV�

3URMHFW�3LRQHHU��3URPRWLQJ�6FLHQFH�DQG�%XLOGLQJ�DQ�,QWHUQDWLRQDO�&RPPXQLW\

KWWS���ZZZ�SURMHFWSLRQHHU�FRP

3URMHFW �3LRQHHU� �EHLQJ�GHYHORSHG�E\�&ULVWLDQD�$VVXPSFDR� �(G�0��LQ �,QVWUXFWLRQDO �'HVLJQ�DW �7HDFKHUV

&ROOHJH� �&ROXPELD�8QLYHUVLW\ ��FULVWLDQD#EDJJLR�FRP���LV �D �PRUH�JOREDO�SURMHFW �WKDW �ZDV�FUHDWHG�DV�D

UHVXOW �RI �OHVVRQV �OHDUQHG �IURP�GHYHORSLQJ �WKH �%LRWHFKQRORJ\�3URMHFW �DW �&ROHJLR�%DQGHLUDQWHV� �%UD]LO�

:KDW�VWDUWHG�RXW�DV�RQH�DFWLYLW\�WR�H[SDQG�WKH�%LRWHFKQRORJ\�SURMHFW��ZLWK�WKH�KHOS�RI�)DELR�6RX]D��D

+LJK�6FKRRO�VWXGHQW�DW�&ROHJLR�%DQGHLUDQWHV�DW�WKH�WLPH��KDV�JURZQ�WR�EHFRPH�D�SDUWQHUVKLS�ZLWK�WKH

,QVWLWXWH�IRU�/HDUQLQJ�7HFKQRORJLHV�WR�H[SDQG�LWV�UHVHDUFK�DQG�PHWKRGRORJ\�WR�LQWHUQDWLRQDO�OHYHOV��7KH

SURMHFW�LV�GHYHORSLQJ�D�PRGHO�WR�ERWK�UHVHDUFK�DQG�GHYHORS�HPHUJLQJ�WHFKQRORJLHV�WLHG�LQ�WR�HGXFDWLRQ

DQG �FXUULFXOXP� �DV �ZHOO �DV �SURYLGH �DFFHVVLEOH �WHFKQRORJ\ �WR �XQGHUSULYLOHJHG �VWXGHQWV �LQ �GHYHORSLQJ
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FRXQWULHV��VXFK�DV�%UD]LO��

7KLV �SURMHFW �LV �DQ �LQLWLDWLYH �WR �FUHDWH �DQ �RQOLQH �FROODERUDWLYH �GLVWDQFH �HQYLURQPHQW �EDFNHG �XS �E\ �WKH

PRVW �LQQRYDWLYH �DQG �VRXQG �SHGDJRJLHV� �DV �ZHOO �DV �D �WHVWLQJ �JURXQG �IRU �QHZ �FROODERUDWLRQ �WRROV �IRU

VWXGHQWV�DQG�SURMHFW�GHYHORSHUV��,Q�GHVLJQLQJ�WKLV�SURMHFW��RXU�JRDOV�DUH�WR�

5HVHDUFK�LQQRYDWLYH�XVHV�RI�QHZ�WHFKQRORJLHV�DSSOLHG�WR�HGXFDWLRQ

%XLOG�D�ULFK�FROODERUDWLYH�HQYLURQPHQW�IRU�UHVHDUFK�DQG�VLPXODWLRQ

'HYHORS�D�PRGHO�IRU�EXLOGLQJ�D�SURMHFW�WKURXJK�GLVWDQFH�FROODERUDWLRQ

8VH�WHFKQRORJ\�WR�SURPRWH�QHZ�SHGDJRJLHV��VXFK�DV�FRQVWUXFWLYLVP�

%XLOG�D�EULGJH�EHWZHHQ�+LJKHU�(GXFDWLRQ�UHVHDUFKHUV��VFLHQWLVWV�DQG�.����WHDFKHUV�

'HYHORS�DQG�SURYLGH�FXUULFXOXP�WR�HOHYDWH�WKH�TXDOLW\�RI�6FLHQFH�EHLQJ�WDXJKW�DW�DOO�OHYHOV

&UHDWH�DQ�HQYLURQPHQW�WKDW�VXSSRUWV�VWXGHQW�SHUIRUPDQFH�E\�SURYLGLQJ�VRFLDO�VXSSRUW

�LQWHUDFWLRQV�LQ�YLUWXDO�UHDOLW\�DQG�VWUHDPLQJ�WHFKQRORJLHV���HDV\�DFFHVV�WR�UHOLDEOH�VWRUHG

LQIRUPDWLRQ��ZHE���DWWDLQ�FRPSHWHQFH�LQ�KLJK�OHYHO�WKLQNLQJ�VNLOOV�DQG�SUREOHP�VROYLQJ��JRRG

DIIRUGDQFH�DQG�WDVN�VXSSRUW��6HOI�5�±�RSHQ�VRXUFH�WKURXJK�FRQFUHWH�LQWHUIDFH�±�VWXGHQWV�ZRUN

ZLWK�REMHFWV��

7KH�DSSURDFK�LV�JOREDO��ZKHUH�WKH�ILUVW�VWXGHQWV�LQYROYHG�DUH�ORFDWHG�LQ�%UD]LO��DQG�GR�DOO�RI�WKHLU�ZRUN

DQG �FROODERUDWLRQ �RQOLQH� �7KH �VLWH �ZDV �GHVLJQHG �IRU �JXLGDQFH �WKURXJK �LQIRUPDWLRQ �DQG �UHIHUHQFHV�

DGRSWLQJ�LQLWLDOO\�D�:HETXHVW�IRUPDW��DV�ZHOO�DV�D�WRRO�IRU�FROODERUDWLRQ��WKURXJK�OLVWVHUYHV�DQG�D�IRUXP�

:H�ZLOO�EH�LQFRUSRUDWLQJ�VWUHDPLQJ�WHFKQRORJ\�DV�ZHOO�WR�EULGJH�WKH�GLVWDQFH�DQG�DOVR�SURYLGH�D�FORVHU

VXSSRUW�IRU�VWXGHQWV��3LRQHHU�ZLOO�DOZD\V�EH�LQWHJUDWLQJ�HPHUJLQJ�WHFKQRORJLHV�DV�D�ZD\�RI�GHYHORSLQJ

FXUULFXOXP�WKDW�PDNHV�EHVW�XVH�RI�WKHVH�QHZ�WRROV��DQG�ZLOO�NHHS�VWXGHQWV�LQ�%UD]LO�SUHSDUHG�WR�HQWHU�WKH

JOREDO�PDUNHW��

$V�WKH�SURMHFW�JURZV��VWXGHQWV�KDYH�DFFHVV�WR�PRUH�DQG�PRUH�PDWHULDOV�SXEOLVKHG�LQ�WKH�VLWH��DQG�QHZ

SDUWQHUV �DUH �MRLQLQJ �XV �WR �FRQWULEXWH �WR �WKH �FXOWXUDO �H[FKDQJH �DQG �HQULFK �WKH �LGHDV� �86 �VWXGHQWV �DUH

DOUHDG\�EHFRPLQJ�D�SDUW�RI�WKH�WHDP��DV�%HDFRQ�6FKRRO�LQWHJUDWHG�WKH�SURMHFW�DV�D�FXUULFXOXP�XQLW�LQ�RQH

RI�WKH�FRPSXWHU�FODVVHV��WDXJKW�E\�.HLWK�0LOOHU��:H�DOVR�DUH�ZRUNLQJ�ZLWK�.HOO\�&RUGHU�DW�WKH�,QVWLWXWH

IRU �/HDUQLQJ �7HFKQRORJLHV �WR �GHYHORS �ERWK �D �SURMHFW �ZLWK �1RUWK �+XGVRQ �DQG �/DPRQW�'RKHUW\ �(DUWK

2EVHUYDWRU\� �EULQJLQJ �SURIHVVLRQDO �GHYHORSPHQW �WR ����� �6FLHQFH �7HDFKHUV �ERWK �LQ �1HZ �<RUN�1HZ

-HUVH\�DQG�1RUWK�+XGVRQ��E\�JLYLQJ�WKHP�DFFHVV�WR�UHVHDUFK�VFLHQWLVWV�DW�/DPRQW��DV�ZHOO�DV�FXUULFXOXP

PDWHULDOV�DQG�VDPSOHV�RI�5HJHQWV�H[DPV�TXHVWLRQV�E\�WKH�VSHFLDOLVW�(DUWK�6FLHQFH�WHDFKHU�'U��0LFKDHO

-� �3DVVRZ� �3LRQHHU �ZLOO �SOD\ �DQ �LPSRUWDQW �UROH �LQ �PDNLQJ �WKH �GLVWDQFH�OHDUQLQJ �FRPSRQHQW �SRVVLEOH�

<RX�FDQ �UHDG �PRUH �DERXW �WKH �(DUWK �6FLHQFH �SURJUDP�EHLQJ �GHYHORSHG �DW �KWWS���ZZZ�HDUWK�FODVV�RUJ �

$QRWKHU�SURMHFW�EHLQJ�LQFRUSRUDWHG�LV�WKH�$UVHQLF�SURMHFW��ZKHUH�&ROXPELD�8QLYHUVLW\�JUDGXDWH�VWXGHQWV

DUH �GHYHORSLQJ �D �FRPSOHWH �VWXG\ �WR �EH �XVHG �E\ �SROLF\ �PDNHUV �LQ �%DQJODGHVK� �DV �ZHOO �DV �HGXFDWH �WKH

SHRSOH�WKURXJK�WHDFKHU�WUDLQLQJ�DQG�FXUULFXOXP�PDWHULDOV��7KLV�HIIRUW�LV�EHLQJ�VSHDUKHDGHG�DOVR�E\�.HOO\

&RUGHU �XVLQJ �WKH �WHFKQRORJ\ �3LRQHHU �KDV �EHHQ �GHYHORSLQJ �IRU �RQOLQH �FROODERUDWLRQ �IRU �PDWHULDO

GHYHORSPHQW �DQG �JURXS �GLVFXVVLRQ� �2WKHU �SURMHFWV �DUH �LQ �WKH �SURFHVV �RI �EHLQJ �QHJRWLDWHG� �DV �PRUH

VFKRROV�DUH�GHPRQVWUDWLQJ�LQWHUHVW�LQ�SDUWLFLSDWLQJ�ZLWK�XV�

3URMHFW �3LRQHHU �ZLOO �EH �D �WHVW �EHG �IRU �QHZ �WHFKQRORJLHV �DV �ZHOO� �XVLQJ �WKH � 0HUOLQ �FRPSXWHU �DV �DQ

HGXFDWLRQDO�WRRO� �JLYLQJ�VWXGHQWV�DFFHVV�WR�DQ�RSHQ�VRXUFH�RSHUDWLQJ�V\VWHP���26��6HOI�5��WKDW�DOORZV

WKHP �WR �WDNH �RZQHUVKLS �RI �WKHLU �OHDUQLQJ �SURFHVV� �QRW �EHLQJ �OLPLWHG �WR �FORVHG �26¶V� �:H �ZLOO �EH

UHVHDUFKLQJ �ZD\V �RI �EXLOGLQJ �DQ �RQOLQH �FROODERUDWLYH �HQYLURQPHQW �WKDW �ZLOO �DOORZ �VWXGHQWV �WR �H[SUHVV

PRUH�QRQ�YHUEDO�FXHV�DV�ZHOO�DV�YHUEDO��WH[W�RU�DXGLR���,W�KDV�EHHQ�RXU�REVHUYDWLRQ�WKDW�WKHUH�DUH�D�VHULHV
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RI � *DUGQHU¶V ������� �LQWHOOLJHQFHV �WKDW �FDQQRW �EH �WDSSHG �LQWR �E\ �WKH �FRQVWUDLQWV �RI �WKH �FROODERUDWLRQ

HQYLURQPHQW� �,W �LV �RXU �DLP �WR �WU\ �WR �EULGJH �WKDW �JDS� �DOORZLQJ �IRU �PRUH �UHDOLVWLF �LQWHUDFWLRQ �DPRQJVW

VWXGHQWV�DQG�GLVWDQW�FROOHDJXHV�RU�WHDFKHUV��H[SHUWV��VFLHQWLVWV��HWF��7KDW�UHVHDUFK�LV�VWLOO�LQ�LWV�YHU\�LQLWLDO

VWDJHV� �EXW �ZH �KRSH �WKDW �RXU �ZRUN �WKURXJK �WKH �SDUWQHUVKLS �ZLWK �-HFHO �0DWWRV �GH �$VVXPSFDR �-U��

VSHFLDOLVW�LQ�SURJUDPPLQJ�ODQJXDJHV�DQG�FRPSXWHU�WHFKQRORJ\��DPRQJVW�RWKHU�WKLQJV��ZLOO�DOORZ�XV�WR

EXLOG�VXFK�DQ�HQYLURQPHQW��

,QLWLDOO\�ZRUNLQJ�ZLWK�SULYDWH�VFKRRO�VWXGHQWV��ZH�KDYH�H[SDQGHG�WR�ZRUN�ZLWK�SXEOLF�VFKRRO�VWXGHQWV�

SDUHQWV�DQG�WHDFKHUV��ZRUNLQJ�WRZDUG�EULGJLQJ�WKH�'LJLWDO�'LYLGH�LQ�GHYHORSLQJ�FRXQWULHV�DV�ZHOO�DV�LQ

WKH�86$��$V�WKH�ILUVW�VWXGHQWV�EHFRPH�ZHOO�WUDLQHG�LQ�XVLQJ�WKH�WHFKQRORJ\�DQG�GHYHORSLQJ�VLJQLILFDQW

SURMHFWV� �ZH �ZLOO �HQFRXUDJH �WKHP �WR �EHFRPH �PHQWRUV �IRU �SXEOLF �VFKRRO �VWXGHQWV� �WKXV �OHDUQLQJ �WR

EHFRPH�PRUH�LQYROYHG�DQG�UHVSRQVLEOH�FLWL]HQV�

7KLV �LV �YHU\ �PXFK �D �ZRUN �LQ �SURJUHVV� �,QLWLDO �UHVXOWV �KDYH �EHHQ �SURPLVLQJ� �2I �DOO �WKH �WKLQJV �ZH�KDYH

OHDUQHG �VR �IDU� �WKH �LPSRUWDQFH �RI �EXLOGLQJ �D �QHWZRUN �RI �SDUWQHUVKLSV �DQG �ZRUNLQJ �FROODERUDWLYHO\ �KDV

EHHQ �SURPLQHQW� �$V �RXU �JOREDO �FRPPXQLW\ �LV �EHFRPLQJ�VPDOOHU� �WKH �EHVW �WKLQJ �WR �OHDUQ �LV �KRZ�WR �JHW

DORQJ�DQG�ZRUN�WRJHWKHU�

5HIHUHQFHV

*DUGQHU� �+� �������� � 0XOWLSOH �,QWHOOLJHQFHV� �7KH �7KHRU\ �LQ �3UDFWLFH � �%DVLF �%RRNV�

&ULVWLDQD�$VVXPSomR

5HVHDUFK�$VVRFLDWH�IRU�3URIHVVLRQDO�'HYHORSPHQW

,QVWLWXWH�IRU�/HDUQLQJ�7HFKQRORJLHV��7HDFKHUV�&ROOHJH���&ROXPELD�8QLYHUVLW\

&ROHJLR�%DQGHLUDQWHV���6DR�3DXOR���%UD]LO

(PDLO��FULVWLDQD#EDJJLR�FRP

3URMHFW�VLWH��KWWS���ZZZ�FROEDQG�FRP�EU�DWLY�QHWH�ELRW�

%DFN�WR�FRQWHQWV�

$�5HSRUW�RQ�WKH�,PSDFW�RI�$GYDQFHG�0HGLD�DQG�(PHUJLQJ�7HFKQRORJ\�RQ�6FKRROV

DQG�6RFLHW\

3DUW���RI��

-RKQ�%ULVKFDU��DQ��WK�JUDGH�VFLHQFH�WHDFKHU�LQ�D�SXEOLF�VFKRRO�LQ�1HZ�-HUVH\��86$

FKDOOHQJHV�XV�DOO�LQ�WKH�XVH�RI�DGYDQFHG�PHGLD�DQG�LWV�DFFHSWDQFH�LQ�VHYHUDO�DUHDV

RI�VFKRRO�DQG�VRFLHW\��,Q�KLV�DUWLFOH��KH�ORRNV�DW�WKDW�QHZ�PHGLXP�RI�LQIRUPDWLRQ�±

WKH �SULQWHG �ERRN� �6HYHUDO �GLIIHUHQW �YLHZSRLQWV �DUH �UHSUHVHQWHG �WKDW �DUH �GLUHFWO\

DIIHFWHG �E\ �WKLV �QHZ �PHDQV �RI �LQH[SHQVLYHO\ �SXEOLVKLQJ �QHZ �WKRXJKW �DQG

GLVWULEXWLQJ�WKLV�LQIRUPDWLRQ�LQ�PHUH�ZHHNV�

,QWULQVLF�3DUDGLJP�6KLIW

0DQ\�UHSRUW�WKDW�WKH�LQWLPDFLHV�RI�WKH�WHDFKLQJ�H[FKDQJH���WKH�LQWHUDFWLRQ�RI�VWXGHQW�DQG�WHDFKHU��LV�ORVW

ZKHQ�WKH�VWXGHQW�GRHV�QRW�UHO\�VROHO\�RQ�WKH�JXLGDQFH�RI�WKH�WHDFKHU��7KH�VWXGHQW�PD\�JHW�VLGHWUDFNHG

DQG�JR�RII�LQ�PDQ\�RWKHU�GLUHFWLRQV�WR�LQYHVWLJDWH�RWKHU�WKLQJV�

7KLV�ZLOO�FDXVH�KDYRF�LQ�WKH�WUDGLWLRQDO�FODVVURRP�
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7KHUH�LV�DQ�HIIRUW�DIRRW�WR�ZULWH�VSHFLILFDOO\�IRU�WKH�PHGLXP��ZKLFK�IOLHV�LQ�WKH�IDFH�RI�WUDGLWLRQDO�
ROG

VW\OH
 �PHWKRGRORJ\� �3ULRU �WR �WKH �PDVV �GLVVHPLQDWLRQ �RI �LQIRUPDWLRQ� �PRVW� �LI �QRW �DOO� �ZULWWHQ �PDWHULDO

ZDV�FUDIWHG�WR�EH�UHDG�WR�RWKHUV��7KLV�VW\OH�RI�ZULWLQJ�LV�QRZ�VKLIWLQJ�WR�WKH�SRLQW�WKDW�VRPH�ERRNV�DUH

ZULWWHQ�VSHFLILFDOO\�WR�EH�UHDG�VLOHQWO\��E\�RQH�SHUVRQ�DW�D�WLPH��7KLV�
SURSDJDQGD
�VW\OH�ZULWLQJ��FUDIWHG

IRU �WKH �SULQWLQJ �SUHVV �LV �PRVW �GDQJHURXV� �7KHUH �LV �QR �FKHFN �DQG �EDODQFH �LQ �SODFH �WR �FXUE �WKH �UDGLFDO

UDPEOLQJV��RU�WKRVH�TXHVWLRQLQJ�WKH�*RYHUQPHQW�

'HOLYHU\�RI�LQIRUPDWLRQ

:LWK �VR �PXFK �LQIRUPDWLRQ �DYDLODEOH �WRGD\� �DQG �DYDLODEOH �VR �LQH[SHQVLYHO\� �HYHQ �FRPPRQHUV �KDYH

DFFHVV�WR�LQIRUPDWLRQ�RQO\�SUHYLRXVO\�DYDLODEOH�WR�WKH�IHZ��7KLV�LQIRUPDWLRQ�LV�UHDGLO\�DFFHVVLEOH�LI�\RX

NQRZ�KRZ�WR�JHW�LW�RXW�RI�WKH�YHKLFOH��<RX�QHHG�WR�NQRZ�KRZ�WR�XVH�WKH�PHGLXP���\RX�QHHG�WR�NQRZ

KRZ�WR�ZRUN�WKH�DGYDQFHG�PHGLD��\RX�QHHG�WR�KDYH�EHHQ�WDXJKW�KRZ�WR�UHDG�

+DYLQJ�WKH�LQIRUPDWLRQ�DW�\RXU�ILQJHUWLSV��KRZHYHU��LV�RQO\�WKH�VWDUW��7KH�UHDO�LVVXH�QRZ�LV�ZKDW�LV�GRQH

ZLWK�WKDW�LQIRUPDWLRQ��7KH�DFTXLVLWLRQ�RI�LQIRUPDWLRQ�LV�QRW�NQRZOHGJH��EXW�LV�RQO\�WKH�ILUVW�VWHS�LQ�WKH

SURFHVV�RI�OHDUQLQJ�

,W �ZLOO �DOZD\V �FRPH �EDFN �WR �WKH �VNLOOHG �WHDFKHU �WR �SURYLGH �WKH �WRROV �DQG �IUDPHZRUN �IRU �OHDUQLQJ�

6XSSRUWLYH�LQIUDVWUXFWXUH

(PSRZHULQJ�VWXGHQWV��SDUHQWV�DQG�WKH�FRPPXQLW\�WR�XVH�WKLV�QHZ�WHFKQRORJ\�VKRXOG�EH�WKH�JRDO�RI�DOO

FRQFHUQHG��:H�DV�D�VRFLHW\�QHHG�WR�SXOO�RXU�KHDGV�RXW�RI�WKH�VDQG�DQG�FRPH�WR�JULSV�ZLWK�WKH�IDFW�WKDW

WKH�ZRUOG�LV�UDSLGO\�FKDQJLQJ��<HV��LW�KDV�DOZD\V�EHHQ�FKDQJLQJ��EXW�WRGD\�WKH�GLIIHUHQFH�LV�WKH�UDWH�RI

WKLV�FKDQJH�

:H�DUH�GLVFRYHULQJ�QHZ�WKLQJV�DOO�WKH�WLPH��,Q�WKH�QHZ�ZRUOG��WRPDWRHV�DUH�HDWHQ�DV�IUXLWV��ZH�FDQ�QRZ

VPRNH �WKDW �ZRQGHUIXO �SODQW �WREDFFR� �WKH �DPD]LQJ �LQVWUXPHQW� �WKH �YLROLQ� �ZDV �MXVW �SHUIHFWHG� �DQG �WKH

,WDOLDQ �SK\VLFLDQ �*LURODPR �)UDFDVWRUR �LV �VKRZLQJ �WKH �ZRUOG �WKDW �GLVHDVHV �PD\ �EH �FDXVHG �E\ �JHUPV

�DQLPDOV�WRR�VPDOO�WR�VHH���7KH�)UHQFK�VXUJHRQ�$PEURLVH�3DUH�ZULWHV�DERXW�W\LQJ�RII�DUWHULHV�WR�SUHYHQW

KHPRUUKDJLQJ�GXULQJ�VXUJHU\�DQG�KDV�HYHQ�GHYLVHG�DUWLILFLDO�OLPEV�

�:H�FDQQRW�YRWH�RQ�ZKHWKHU�RU�QRW�WR�DFFHSW�WKLV�QHZ�WHFKQRORJ\��EHFDXVH�WKH�WHFKQRORJ\�LV�KHUH��:H

QHHG�WR�KDYH�WKH�FRXUDJH�WR�PRYH�IURP�WROHUDQFH�RI�WKLV�QHZ�YHKLFOH�IRU�WKH�WUDQVPLVVLRQ�RI�NQRZOHGJH�

WKURXJK �DFFHSWDQFH� �DQG �ULJKW �LQWR �HPEUDFLQJ �LW �DV �WKH �RQO\ �WUXH �ZD\ �WR �IUHHGRP�� �ZDV �TXRWHG �E\ �D

IRUZDUG �WKLQNLQJ �VWXGHQW �SULRU �WR �EHLQJ �VKRXWHG �GRZQ �RQ �WKH �IORRU �RI �WKH �PHHWLQJ �URRP�

6RRQ��HYHU\RQH�ZLOO�ZDQW�WR�EH�DEOH�WR�UHDG��WR�DFFHVV�WKLV�LQIRUPDWLRQ��6RPHKRZ��WKH�PDVVHV�QHHG�QRW

RQO\ �DFFHVV �WR �WKLV �LQIRUPDWLRQ� �EXW �WKH �PHDQV �WR �XVH �LW �HIIHFWLYHO\� �+DYLQJ �WKH �LQIRUPDWLRQ �DQG

XQGHUVWDQGLQJ�ZKDW�LW�LV�DUH�WZR�GLIIHUHQW�WKLQJV�

6KRXOG �ZH �GHFLGH �WKDW �DV �D �VRFLHW\ �ZH �DUH �GHGLFDWHG �WR �HGXFDWLQJ �WKH �PDVVHV� �ZH �PXVW �HPEUDFH �WKLV

YHKLFOH �IRU �LQIRUPDWLRQ� �:H�PXVW�SURYLGH�WKH�PHDQV�RI �HGXFDWLQJ�WKH �FKLOGUHQ� �WKH�WHDFKHUV� �DQG�DOVR

WKH�FRPPXQLW\�DW�ODUJH�OHVW�WKHUH�EH�DQ�LQIRUPDWLRQ�
HOLWH
�IHZ��KROGLQJ�WKH�RWKHUV�DW�ED\�LQ�WKH�GDUNQHVV

LI�LJQRUDQFH�

7KLV�VFKLVP�RI�LQIRUPDWLRQ�
KDYHV
�DQG�
KDYH�QRWV
�PXVW�QHYHU�EH�DOORZHG��7KLV�UHFHQW�EUHDNWKURXJK�LQ

WHFKQRORJ\��WKH�SXEOLVKLQJ�RI�ERRNV��KDV�WRUQ�DZD\�WKH�HOLWLVP�RI�WKH�IHZ�DQG�FDVW�DOO�LQWR�WKH�OLJKW�RI

LQWHOOHFWXDO �WKRXJKW� �:H �FDQ �QHYHU �DOORZ �RXUVHOYHV �WR �UHVWULFW �WKH �DGDSWDWLRQ �RI �QHZ �WHFKQRORJLHV

EHFDXVH�WKH\�DOORZ�IRU�WKH�LQIXVLRQ�RI�QHZ�LGHDV���\HV��HYHQ�GDQJHURXV�LGHDV�
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7KH�PRVW�GDQJHURXV�LGHD�LV�WKDW�RQH�PDQ��RQH�VRFLHW\��RU�RQH�JRYHUQPHQW�FDQ�GHFLGH�ZKDW�LV�DOORZHG�WR

EH�WKRXJKW��UHDG��VXQJ��RU�GUHDPHG�

7KLV�LV�D�IXQGDPHQWDO�SDUW�RI�EHLQJ�KXPDQ�DQG�EUHDWKLQJ�

([FHSW�IRU�WKH�\HDU�DQG�FLW\�RI�WKH�RSHQLQJ�GDWHOLQH��WKH�H[DFW�VDPH�SULQFLSDOV�DUH�LQ�TXHVWLRQ�WRGD\��

QRW �ZLWK �ERRNV� �EXW �ZLWK �D �GLIIHUHQW �IRUP �RI �ERRNV� �D �IRUP �EDVHG �RQ �HOHFWURQV� �QRW �GHDG �WUHHV �� �WKH

LQWHUFRQQHFWHG�FRPSXWHUV�RI�WKH�,QWHUQHW�

2XU�VWXGHQWV�DUH�EHLQJ�FKDOOHQJHG��QRW�RQO\�IRU�VSHFLILF�FRQWHQW�LQ�WKH�YDULRXV�GLVFLSOLQHV��EXW�DOVR�RQ

SUHVHQWDWLRQ �DQG �UHVHDUFK �VNLOOV� �7KH �FRUH �FRQWHQW �FXUULFXOXP �VWDQGDUGV �GHPDQG �D �FRPSHWHQF\ �LQ

LQIRUPDWLRQDO�UHVHDUFK�GRQH�RQ�WKH�,QWHUQHW��7KHUH�DUH�QRZ�VWDQGDUGV�IRU�SUHVHQWLQJ�ZRUG�SURFHVVRU�DQG

PXOWLPHGLD �SUHVHQWDWLRQV� �7KLV �LV �ZKDW �LQGXVWU\ �LV �GHPDQGLQJ� �3RZHU3RLQW �SUHVHQWDWLRQV� �:HE �SDJHV

LQWHUODFHG �ZLWK �GDWDEDVH �LQIRUPDWLRQ� �,QWUDQHWV �DQG �-DYD �VFULSW �DUH �RQ �WKH �IRUHIURQW �RI �LQGXVWULDO

FRPSXWHU �EDFNERQHV �IRU �HYHU\RQH �LQ �FRPSDQLHV� �IURP �WKH �&(2 �WR �WKH �GRFNZRUNHU�

,Q�HGXFDWLRQ��KRZHYHU� �ZH�WHDFK�YHU\�VLPLODU�WR�WKH�ZD\�ZH
YH�EHHQ�WDXJKW��7KH�SUREOHP�WRGD\�LV�QRW

RQO\�WKDW�WKH�ZRUOG�KDV�FKDQJHG��EXW�WKH�SDFH�RI�WKDW�FKDQJH�

7DNH�DQ�DFFRXQWDQW�RI����\HDUV�DJR�DQG�SODFH�KHU�LQ�DQ�DFFRXQWLQJ�RIILFH�RI�WRGD\�DQG�KH�ZRXOG�EH�ORVW�

7DNH�D �PHGLFDO �GRFWRU�RI����\HDUV�DJR�DQG�SODFH�KLP�LQ�D�PRGHUQ�RSHUDWLQJ�WKHDWHU�RI�WRGD\�DQG�VKH

ZRXOG�EH�GXPEIRXQGHG��%XW��WDNH�D�WHDFKHU�RI�����\HDUV�DJR�DQG�SODFH�KLP�LQ�D�FODVVURRP�RI�WRGD\��DQG

WKH �PDMRU �FKDQJH� �DVLGH �IURP �VRPH �RI �WKH �ERRNV� �ZRXOG �EH �WKH �QDPHV �RI �WKH �VWXGHQWV�

:LWK�KH�VFKLVP�EHWZHHQ�WKH�WHFKQRORJLFDO��KDYHV��DQG��KDYH�QRW��ZLGHQLQJ��KRZ�FDQ�ZH�EH�HTXLSSLQJ

RXU�FKLOGUHQ�RI�WRGD\�WR�EH�FRPSHWLWLYH�LQ�D�ZRUOG�WKDW�LV�VR�UDSLGO\�FKDQJLQJ"�7KDW�LV�RQO\�KDOI�RI�WKH

TXHVWLRQ�

7KH�RWKHU�KDOI�RI�WKH�TXHVWLRQ�LV�EUHDNLQJ�WKURXJK�WKH�GHQLDO�WKDW�EXVLQHVV�LV��DV�XVXDO���<HV��\RX�PD\

DGPLW��WKLQJV�DUH�FKDQJLQJ��7KH\�KDYH�DOZD\V�EHHQ��7KH�GLIIHUHQFH�LV�QRW�WKDW�WKLQJV�DUH�FKDQJLQJ��EXW

LQ�WKH�5$7(�2)�&+$1*(�

,Q�0,7
V�0HGLD�/DE�JXUX�1HJURSRLQWH
V�ERRN��%HLQJ�'LJLWDO���KH�JLYHV�D�YHU\�DFFXUDWH�SLFWXUH�RI�WKLV

UDWH�RI�FKDQJH�

5HPHPEHU�WKH�VWRU\�RI�WKH�IDUPHU�WKDW�VDYHV�WKH�NLQJGRP�DQG�WKH�NLQJ�JUDQWV�WKH�ZLVK�RI�D�VLQJOH�JUDLQ

RI �ZKHDW �IRU �WKH �ILUVW �GD\ �RI �WKH �PRQWK" �(DFK �GD\ �WKDW �IROORZHG� �WKH �SUHYLRXV �DPRXQW �ZDV �WR �EH

GRXEOHG���WKHQ���(WF��7KLV�ZHQW�RQ�IRU�VHYHUDO�ZHHNV�DQG�DIWHU�WKH���WK�GD\��WKH�VWRUHV�ZHUH�HPSWLHG�RQ

WKH��� WK�GD\�WKH�JUDQDULHV�ZHUH�HPSW\�DQG�RQ�WKH���WK�GD\�WKH�NLQJGRP�ZHQW�EDQNUXSW��:H�GRQ
W�HYHQ

NQRZ�ZKDW�KDSSHQHG�RQ�WKH���VW�GD\�

,Q �WKH �SUHVHQW �SDFH �RI �WHFKQRORJLFDO �DGYDQFHPHQW� �ZH �DUH �ILUPO\ �LQ �WKH �ODVW �� �GD\V�

:LWK �IHZ �H[FHSWLRQV� �VFKRROV �DUH ��� �WR ��� �\HDUV �EHKLQG �PDLQOLQH �LQGXVWU\ �DQG �ZRHIXOO\ �EHKLQG �LQ

FRPSXWHU�SRZHU��FRPSDUHG�WR�ZKDW�VRPH�RI�WKH�VWXGHQWV�DUH�XVLQJ�DW�KRPH��,�OLYHG�WKURXJK�WKH��VKRXOG

ZH �OHW �WKHP �XVH �FDOFXODWRUV �RU �VOLGH �UXOHUV� �\HDUV �ZKHQ �, �HQWHUHG �1HZDUN �&ROOHJH �RI �(QJLQHHULQJ �LQ

������0DQ\�RI�WKH�ROG�WLPHUV�IHOW�WKDW�LI�WKH\�FRXOG�VHQG�D�PDQ�WR�WKH�PRRQ�ZLWK�RQO\�D�VOLGH�UXOHU��LW

ZDV�JRRG�HQRXJK�IRU�WKLV�JHQHUDWLRQ�RI�HQJLQHHUV��:H�ZHUH�XVLQJ�LQWHJUDWHG�FLUFXLWV�RQ�RXU�FDOFXODWRUV

WR �VROYH�HTXDWLRQV�IRU �DPSOLILHUV�PDGH�IURP�WXEHV��+LJK�VFKRROV �DQG�WKH �HOHPHQWDU\�VFKRROV�IDOO �LQWR

WKH �VDPH �WUDS �LI �QRW �ZRUVH �GXH �WR �WKH �FRVW �RI �XSGDWLQJ �FXUULFXODU �UHVRXUFHV �VXFK �DV �ERRNV� �DQG

LQVWUXFWLRQDO�WHFKQRORJ\��DQG�WKH�ODFN�RI�YLVLRQ�RI�WKRVH�LQ�FKDUJH�
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,W�XVHG�WR �EH�WKDW ����WR����\HDUV�ZDV�QRW�D�ODUJH�JDS�LQ�WKH�DUHDV�RI�LQVWUXFWLRQ� �0RYLHV�DQG�ILOPVWULS

SURMHFWRUV�DUH�XVHG�WRGD\�LQ�PDQ\�FODVVURRPV��,W�ZRXOG�QRW�EH�D�SUREOHP�WRGD\�LI�QRW�IRU�WKH�IDFW�WKDW�ZH

DUH�LQ�WKLV�UDSLGO\�FKDQJLQJ�HQYLURQPHQW�WKH�ODVW���GD\V�

%XVLQHVV�LV �IRUFHG�WR�LQIXVH�WHFKQRORJ\��QRW�MXVW �IRU�WKH�VDNH�RI�XVLQJ�LW� �EXW �EHFDXVH�LW �LV �DSSURSULDWH

DQG�FRVW�VDYLQJ��1RW�VR�LQ�HGXFDWLRQ�

3URILW �PD[LPL]DWLRQ �LV �QRW �DQ �LVVXH� �6FKRROV �VRPHWLPHV �ILQG �WKHPVHOYHV �RQ �WKH �WDLO �HQG �RI �WKH �GRJ�

DFFHSWLQJ�GRQDWLRQV�RI�XQGHUSRZHUHG�FRPSXWHUV�WKDW�KDYH�RXWOLYHG�WKHLU�XVHIXOQHVV�LQ�WKH��UHDO�ZRUOG��

6FKRROV�IDLO�WR�UHPDLQ�XS�WR�GDWH�ZLWK�VRIWZDUH��FUHDWLQJ�LQFRPSDWLELOLW\�SUREOHPV�ZKHQ�VWXGHQWV�ZLVK

WR�EULQJ�LQ�ZRUN�IURP�KRPH�DQG�LW�ZLOO�QRW�WUDQVODWH�GRZQZDUG�

7HDFKHUV�DUH�ERWK�WKH�VROXWLRQ�DQG�WKH�SUREOHP��,�KDYH�D�FODVV�RI�����WK�JUDGHUV��$Q�LQIRUPDO�SROH�,�WRRN

VKRZHG�WKDW�DOO����KDYH�FRPSXWHUV�DW�KRPH��DQG����KDYH�DFFHVV�WR�(�0DLO�DQG�WKH�,QWHUQHW��,�FKDOOHQJH

DQ\�VFKRRO�VWDII�WR�PDWFK�WKRVH�SHUFHQWDJHV��,Q�P\�0LGGOH�6FKRRO��DERXW�KDOI�RI�WKH�WHDFKLQJ�VWDII�KDV

(�0DLO�DQG�,QWHUQHW�DFFHVV�DW�KRPH��DQG�QRQH�DW�VFKRRO�

2XW �RI ����WHDFKLQJ�SURIHVVLRQDOV� �WKLV �LV �GLVPDO� �:H�DUH �WKH �EOLQG�WHDFKLQJ�WKH �VLJKWHG�KRZ�WR�VNHWFK

ZLWK���SRLQW�SHUVSHFWLYH�

+RZ�DUH�ZH�JRLQJ�WR�PHHW�WKH�WHFKQRORJLFDO�QHHGV�RI�RXU�VWXGHQWV�ZKHQ�WKH\�DUH�EH\RQG�PRVW�WHDFKHUV"

,�ZRQGHU�ZKDW�RXU�NLGV�WKLQN�ZKHQ�WKH\�FDQ�DFFHVV�LQWR�WKH�/LEUDU\�RI�&RQJUHVV�IURP�KRPH"�:KDW�GR

WKH\�WKLQN�ZKHQ�WKH\�FDQ�JHW�LQIRUPDWLRQ�GLUHFWO\�IURP�1$6$��DQG�QRW�DQ����\HDU�ROG�ERRN�FRQWDLQLQJ

LQIRUPDWLRQ�WKDW�KDV�EHHQ�UHYLVHG�VHYHUDO�WLPHV�VLQFH�LW�ZDV�SULQWHG"

:H�VWDQG�SRLVHG�DW�WKH�EULQN�RI�WUXO\�D�QHZ�DJH��,W�LV�QR�ORQJHU�WKH�LQIRUPDWLRQ�DJH���WKDW�ZDV�WKH�ILUVW�RI

WKH�ODVW���GD\V��LW�LV�WKH�DJH�RI�DFFHVV��:H�QHHG�WR�UHWKLQN�WKH��PRVW�LPSRUWDQW��WKLQJV�WR�EH�WDXJKW��:H

QHHG�OHDGHUV�DQG�LQQRYDWRUV��QRW�GHQLDO�DQG�SDFLILVWV�

:KHQ�*XWHQEHUJ�SURGXFHG�PRYDEOH�W\SH��DQ�LQIRUPDWLRQ�H[SORVLRQ�KDSSHQHG�WKDW�FKDQJHV�WKH�VRFLHW\

LQ�D�ZD\�WKDW�ZDV�XQSUHFHGHQWHG�

,QIRUPDWLRQ�ZDV�QRZ�SRUWDEOH��FKHDS��DQG�DYDLODEOH�WR�WKH�PDVVHV��1RZ�WKH�PDVVHV�FRXOG�UHDG�D�YDULHW\

RI �VRXUFHV� �SXEOLVKHG �E\�D �PRUH�GLYHUVH �JURXS� �7KH�VDPH�W\SH�RI �HYHQW �LV �KDSSHQLQJ�DJDLQ� �WKLV �WLPH

ZLWKRXW�NLOOLQJ�DQ\�WUHHV�LQ�WKH�SURFHVV�

+RZ �ZH �PHHW �WKHVH �FKDOOHQJHV �ZLOO �VKDSH �RXU �PLQGV� �RXU �FKLOGUHQ �DQG �RXU �ZRUOG �LQ �WKH �PRQWKV �DQG

\HDUV�WR�FRPH�

:KHQHYHU�VRPHWKLQJ�LV �VDLG�DERXW �WKH�,QWHUQHW� �VXEVWLWXWH�WKH �ZRUG�
ERRN
� �VLPSO\�D�GLIIHUHQW�GHOLYHU\

PHFKDQLVP��DQG�VHH�LI�WKH�VWDWHPHQWV�VWLOO�KROGV�WUXH�

8VLQJ�ERRNV�LQ�VFKRRO�D�SULYLOHJH�WKDW�PD\�EH�UHYRNHG��

,QIRUPDWLRQ�IRXQG�LQ�ERRNV�FDQQRW�EH�WUXVWHG��

,QIRUPDWLRQ�IRXQG�LQ�ERRNV�LV�GDQJHURXV��

1RW�HYHU\RQH�ZLOO�KDYH�DFFHVV�WR�ERRNV��

1RW�HYHU\RQH�NQRZV�KRZ�WR�XVH�D�ERRN��

:KR�ZLOO�WHDFK�FKLOGUHQ�KRZ�WR�XVH�ERRNV"�

6RPH�ERRNV�DUH�QRW��VDIH��WR�UHDG�DQG�PXVW�EH�FHQVRUHG��

8QOHVV�HYHU\RQH�KDV�DFFHVV�WR�ERRNV��QR�RQH�VKRXOG��

:H�PXVW�ZDLW�XQWLO�HYHU\RQH�KDV�D�ERRN��EHIRUH�ZH�ILJXUH�RXW�KRZ�WR�WHDFK�WKHP�KRZ�WR�XVH�LW��

+RZ�ZLOO�ZH�NQRZ�LI�WKH�UHSRUW�LV�WKH�VWXGHQW
V�RZQ�ZRUN�RU�ZDV�VRPHWKLQJ�WKDW�WKH\�UHDG�LQ�D
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ERRN"�

,W�EHFRPHV�SDLQIXOO\�REYLRXV�WKDW�ZH�DUH�VWLOO�WKLQNLQJ�DERXW�GHDG�WUHHV�

-RKQ�%ULVKFDU

EULVKFDU#SRER[�FRP

85/��KWWS���ZZZ�SRER[�FRP�aEULVKFDU

%DFN�WR�FRQWHQWV�

+RZ�D����<HDU�2OG�7R\�LV�+HOSLQJ�WR�(QVXUH�WKH�)XWXUH�RI�$PHULFD¶V�7HFKQRORJ\

,QGXVWU\

�9LVLRQDU\�6FKRRO�3ULQFLSDO�6D\V�0RUH�/RFDO�&RPSDQLHV�+DYH�D�5HVSRQVLELOLW\�WR�*HW�,QYROYHG�

0DQ\�DGXOWV�SUREDEO\�FDQ�UHPHPEHU�ZRQGHULQJ�DW�VRPH�SRLQW�GXULQJ�WKHLU�VFKRRO�\HDUV²PD\EH�DV�WKH\

VWUXJJOHG�WR�VROYH�D�VHHPLQJO\�SRLQWOHVV�DOJHEUD�HTXDWLRQ�RU�ZRUNHG�WR�PHPRUL]H�WKH�SHULRGLF�WDEOH�RI

HOHPHQWV²�+RZ�ZLOO�,�HYHU�XVH�WKLV�LQ�WKH�µUHDO�ZRUOG¶"��

2I�FRXUVH��LQ�WRGD\¶V�VRFLHW\²SDUWLFXODUO\�LQ�WKH�6LOLFRQ�9DOOH\²ZH�NQRZ�WKDW�VROLG�PDWK�DQG�VFLHQFH

VNLOOV �DUH �SDUW �RI �WKH �NH\ �WR �ODQGLQJ �D �MRE �LQ �WKH �RIWHQ �OXFUDWLYH �WHFKQRORJ\ �PDUNHW� �7KH �SRWHQWLDO

ILQDQFLDO �EHQHILWV �RI �VHFXULQJ �HPSOR\PHQW �LQ �D �KRW �WHFKQRORJ\�FRPSDQ\�DUH �ORVW �RQ �IHZ²HYHQ�VRPH

KLJK�VFKRRO�VWXGHQWV�KDYH�EHHQ�NQRZQ�WR�UHTXHVW�SD\PHQW�IRU�D�VXPPHU�MRE�LQ�VWRFN�UDWKHU�WKDQ�FDVK�

7LPHV�FHUWDLQO\�KDYH�FKDQJHG��:H�DUH�PRYLQJ�TXLFNO\�IURP�DQ�LQGXVWULDO�HUD�WR�DQ�LQIRUPDWLRQ�HUD��$

FKLOG �HQWHULQJ �HOHPHQWDU\ �VFKRRO �WRGD\ �ZLOO �EH �PDNLQJ �D �OLYLQJ ��� �\HDUV �GRZQ �WKH �URDG �DW �D �MRE �WKDW

OLNHO\�GRHV�QRW�HYHQ�H[LVW�WRGD\�

%XW�KRZ�ZHOO�DUH�ZH�SUHSDULQJ�RXU�FKLOGUHQ�IRU�WKDW�WHFKQRORJ\�EDVHG�IXWXUH"�,V�WKHUH�D�ZD\�WR�JHW�NLGV

PRUH �LQWHUHVWHG �LQ �PDWK �DQG �VFLHQFH" �$FFRUGLQJ �WR �'HYLQ �%OL]]DUG� �SULQFLSDO �RI �/RV �$ODPLWRV

(OHPHQWDU\�6FKRRO�LQ�6DQ�-RVH�8QLILHG�6FKRRO�'LVWULFW��ZH�DUH�GRLQJ�D�ORW�RI�WKLQJV�ULJKW���:H¶UH�PRUH

VRSKLVWLFDWHG�LQ�ZKDW �ZH�XQGHUVWDQG�DERXW�OHDUQLQJ�DQG�WHDFKLQJ�WRGD\���VDLG�%OL]]DUG���)RU�LQVWDQFH�

UDWKHU �WKDQ �IRUFLQJ �NLGV �WR �OHDUQ �PDWK �RQO\ �IURP �D �ERRN� �ZH �XVH �µWDQJLEOH �PDQLSXODWLYHV�¶ �VXFK �DV

EORFNV� �VWLFNV �DQG �FXEHV� �WR �WHDFK �TXDQWLWDWLYH �UHDVRQLQJ �VNLOOV� �$QG� �LQVWHDG �RI �DVVLJQLQJ �WUDGLWLRQDO�

DEVWUDFW�ZRUG�SUREOHPV��ZH�JLYH�UHDO�ZRUOG�SUREOHPV��6WXGHQWV�PLJKW�EH�DVNHG�WR�LPDJLQH�FRQVWUXFWLQJ

D �EXLOGLQJ �DQG �KDYH �ILYH �GLIIHUHQW �YHQGRUV �IURP �ZKRP �WKH\ �PXVW �EX\ �WKH �QHFHVVDU\ �VXSSOLHV �ZKLOH

VWD\LQJ�LQ�EXGJHW���KH�H[SODLQHG�

+RZHYHU� �ZKLOH �%OL]]DUG �LV �FRQILGHQW �WKDW �WKLQJV �DUH �PRYLQJ �LQ �WKH �ULJKW �GLUHFWLRQ �LQ �KLV �VFKRRO� �KH

FRQFHGHV�WKDW�KH�LV�FRQFHUQHG�ZLWK�UHSRUWV�WKDW�FODLP�WKH�8QLWHG�6WDWHV�LV�IDU�EHKLQG�LWV�JOREDO�SHHUV�LQ

WHUPV �RI �PDWK �DQG �VFLHQFH �VNLOOV� �2QH �1DWLRQDO �$VVHVVPHQW �RI �(GXFDWLRQ �3URJUHVV �VXUYH\ �IRXQG �WKDW

$PHULFDQ����\HDU�ROGV�KDG�WKH�ORZHVW �PDWK�DQG�VFLHQFH�VFRUHV�RI�VL[�LQGXVWULDOL]HG�FRXQWULHV��$QG��D

%XVLQHVV:HHN�UHSRUW�LQGLFDWHV�WKDW�LW�ZLOO�UHTXLUH�DQ�RYHUZKHOPLQJ����SHUFHQW�LPSURYHPHQW�E\�WKH�\HDU

�����IRU�WKH�8QLWHG�6WDWHV�WR�PDWFK�-DSDQHVH�DQG�(XURSHDQ�OHYHOV�RI�IXQFWLRQDO�OLWHUDF\��JHQHUDO�VFLHQFH

DQG�ZRUNHU�WUDLQLQJ��

'HVSLWH�WKH�DODUPLQJ�VWDWLVWLFV��%OL]]DUG�VHHV�WKH�LVVXH�DV�D�SUREOHP�RI�TXDQWLW\�UDWKHU�WKDQ�TXDOLW\���,W¶V

P\�XQGHUVWDQGLQJ�WKDW�RXU�WRS�HQJLQHHUV�FRPSDUH�IDYRUDEO\�ZRUOGZLGH��EXW�WKHUH�MXVW�DUH�QRW�HQRXJK�RI

WKHP���

$SSDUHQWO\� �WKH �WHFKQRORJ\ �LQGXVWU\ �DJUHHV �ZKROHKHDUWHGO\� �$FFRUGLQJ �WR �WKH �$PHULFDQ �(OHFWURQLFV

$VVRFLDWLRQ� �FRQWLQXHG �VWURQJ �JURZWK �LQ �WKH �WHFKQRORJ\ �VHFWRU �KDV �OHG �WR �LQFUHDVLQJ �VKRUWDJHV �LQ �WKH
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VXSSO\�RI�KLJKO\�VNLOOHG�ZRUNHUV��$W�WKH�VDPH�WLPH��WKH�QXPEHU�RI�JUDGXDWHV�IURP�$PHULFDQ�XQLYHUVLWLHV

ZLWK �GHJUHHV �LQ �FRPSXWHU �VFLHQFH �DQG �HQJLQHHULQJ �KDV �FRQWLQXHG �WR �GHFOLQH �VLQFH ������

'HVSHUDWH�IRU�WDOHQW��WKH�WHFKQRORJ\�LQGXVWU\�SHUVXDGHG�WKH�8�6��&RQJUHVV�WR�UDLVH�WKH�+��%�YLVD�OLPLW

IURP ������� �SHU �\HDU �WR �������� �SHU �\HDU �IRU ����� �DQG ������ �VR �WKDW �FRPSDQLHV �FRXOG �GR �PRUH

UHFUXLWLQJ �RXWVLGH �WKH �8QLWHG �6WDWHV� �7KH �8�6� �,PPLJUDWLRQ �DQG �1DWXUDOL]DWLRQ �6HUYLFH �LVVXHV �+��%

YLVDV�IRU�SURIHVVLRQDO�ZRUNHUV�IURP�DEURDG�ZKR�KDYH�WKH�HTXLYDOHQW�RI�D�FROOHJH�GHJUHH�RU�KLJKHU��%XW

WKH ���������YLVD �OLPLW �ZDV �UHDFKHG �LQ �PLG�-XQH� �DQG �WKH �WKLUVW �IRU �LQWHUQDWLRQDO �UHFUXLWV �FRQWLQXHV

XQDEDWHG��(YHQ�LI�WKH�OLPLW�LV�UDLVHG�DJDLQ��LW�ZRXOG�EH�RQO\�D�VKRUW�WHUP�VROXWLRQ��7KH�8�6��HGXFDWLRQDO

V\VWHP�FOHDUO\�LV�QRW�NHHSLQJ�SDFH�ZLWK�WKH�LQGXVWULHV�WKDW�QHHG�ZRUNHUV�LQ�WKH�QHDU�IXWXUH�DQG�EH\RQG�

+RZ�GLG�ZH�JHW�LQWR�VXFK�EDG�VKDSH"�7RGD\¶V�FKLOGUHQ�KDYH�EHHQ�EURXJKW�XS�VXUURXQGHG�E\�LQWHUDFWLYH

WHFKQRORJ\��7KH\�GRQ¶W�NQRZ�D�ZRUOG�ZLWKRXW�WHOHYLVLRQ��UHPRWH�FRQWUROV��9&5V��FRPSXWHUV�DQG�YLGHR

JDPHV� �3RUWUD\HG ��� �\HDUV �DJR �DV �D �PHUH �IDQWDV\ �LQ �WKH �FDUWRRQ �79 �VKRZ �7KH �-HWVRQV � �LW �UHDOO\ �LV

SRVVLEOH �QRZ �WR �RUGHU �GLQQHU �DW �WKH �SXVK �RI �D �EXWWRQ²YLD �WKH �,QWHUQHW� �$QG �WKH �GD\ �ZKHQ �GRPHVWLF

URERWV��VXFK�DV�WKH�-HWVRQ�IDPLO\¶V��5RVLH���DUH�VWDQGDUG�LQ�PRVW�KRPHV�SUREDEO\�LV�QRW�WKDW�IDU�RII��

8QIRUWXQDWHO\��WKH�WHFKQRORJLFDO�DGYDQFHV�WKDW�KDYH�VZHSW�WKURXJK�RXU�VRFLHW\�KDYH�QRW�KDG�DV�GUDPDWLF

DQ �LPSDFW �RQ �RXU �HGXFDWLRQDO �V\VWHP� �$�ODUJH �QXPEHU �RI �FODVVURRPV�GR �KDYH �FRPSXWHUV �DQG �,QWHUQHW

DFFHVV��$QG��DV�%OL]]DUG�HPSKDVL]HV��ZH�KDYH�PDGH�D�ORW�RI�SURJUHVV�LQ�WKH�ZD\�ZH�WHDFK�RXU�VWXGHQWV�

+RZHYHU� �WKHUH �VWLOO �LV �D �JUHDW �GHDO �RI �SDVVLYH �OHDUQLQJ� �7HDFKHUV �RIWHQ �SUHVHQW �IDFWV �WKDW �VWXGHQWV �DUH

H[SHFWHG�WR�PHPRUL]H�IRU�D�WHVW��6XFK�D�VWUXFWXUH�LV�QRW�QHFHVVDULO\�FRQGXFLYH�WR�ORQJ�WHUP�NQRZOHGJH

UHWHQWLRQ� �1XPHURXV �VWXGLHV �KDYH �FRQILUPHG �WKDW �DFWLYH� �KDQGV�RQ �OHDUQLQJ �LV �IDU �PRUH �HIIHFWLYH �WKDQ

SDVVLYH �OHDUQLQJ� �7KHUHLQ �OLHV �SDUW �RI �WKH �SUREOHP �ZLWK �RXU �HGXFDWLRQDO �V\VWHP� �,Q �FRQWUDVW �ZLWK �WKH

YLYLG �LPDJHV �DQG �VHOI�GLUHFWHG �IORZ �RI �WKH �LQWHUDFWLYH �WHFKQRORJ\ �ZLWK �ZKLFK �NLGV �DUH �IDPLOLDU� �WKH

VFKRRO�HQYLURQPHQW�FDQ�VHHP�ULJLG�DQG�XQLQWHUHVWLQJ��7KHUH�DUH�QRW�HQRXJK�KDQGV�RQ�RSSRUWXQLWLHV�IRU

NLGV�WRGD\��

&UHDWLYHO\�$GGUHVVLQJ�WKH�3UREOHP

)RUWXQDWHO\��QRW�HYHU\RQH�LV�MXVW�VLWWLQJ�EDFN�DQG�VKDNLQJ�WKHLU�KHDGV�DERXW�WKH�FXUUHQW�VWDWH�RI�DIIDLUV�

5LJKW �KHUH �LQ �6LOLFRQ �9DOOH\� �FRPSDQLHV �DQG �VFKRROV �DUH �WHDPLQJ �XS �WR �GR �VRPHWKLQJ �DERXW �LW� �)RU

OHDUQLQJ �WR �EH �RI �UHDO �YDOXH� �LW �PXVW �KDYH �VRPH �FRQQHFWLRQ �WR �WKH �UHDO �ZRUOG� �,Q �IDFW� �WKH �DJH�ROG

DSSUHQWLFHVKLS�PRGHO�PDNHV�D�ORW�RI�VHQVH��,W�DOORZHG�WKH�DSSUHQWLFH�WR�EH�DFWLYHO\�HQJDJHG�LQ�WKH�WDVN

EHLQJ �OHDUQHG� �$ORQJ �WKRVH �OLQHV� �WKH �QRQ�SURILW �),567 �)RXQGDWLRQ �KDV �SDUWQHUHG �ZLWK �WKH �ZRUOG¶V

ODUJHVW�WR\�PDQXIDFWXUHU��'HQPDUN�EDVHG�/HJR�&RUS���WR�IRUP�WKH�),567�/HJR�/HDJXH��D�QHZ�SURJUDP

GHVLJQHG �WR �LQWURGXFH �FKLOGUHQ �DJHG �QLQH �WKURXJK ��� �WR �VFLHQFH� �PDWK �DQG �WHFKQRORJ\ �LQ �D �IXQ �DQG

HQJDJLQJ�ZD\� �7KH�),567�)RXQGDWLRQ¶V �PLVVLRQ�LV �WR �JHQHUDWH �DQ�LQWHUHVW �LQ �VFLHQFH�DQG�HQJLQHHULQJ

DPRQJ�\RXQJ�VWXGHQWV�

6LQFH ������ �),567 ���)RU �,QVSLUDWLRQ �DQG �5HFRJQLWLRQ �RI �6FLHQFH �DQG �7HFKQRORJ\�� �KDV �KHOG �DQQXDO

KLJK�VFKRRO�OHYHO�URERW�FRPSHWLWLRQV��7HDPLQJ�XS�ZLWK�HQJLQHHUV�IURP�EXVLQHVVHV�DQG�XQLYHUVLWLHV��KLJK

VFKRRO �VWXGHQWV �KDYH �JRWWHQ �D �KDQGV�RQ� �LQVLGH �ORRN �DW �WKH �HQJLQHHULQJ �SURIHVVLRQ �DV �WKH\ �ZRUNHG

WRJHWKHU �WR �EUDLQVWRUP� �GHVLJQ �DQG �EXLOG �D �ZRUNLQJ �URERW �WR �SDUWLFLSDWH �LQ �D �FKDOOHQJH �DJDLQVW �RWKHU

WHDPV� �'XH �WR �LWV �SRSXODULW\� �WKHVH �URERWLFV �FRPSHWLWLRQV �KDYH�JDUQHUHG �D �ORW �RI �DWWHQWLRQ� �,Q�IDFW� �WKH

���� �QDWLRQDO �FKDPSLRQVKLS� �KHOG �DW �:DOW �'LVQH\ �:RUOG¶V �(SFRW �&HQWHU �LQ �2UODQGR� �)OD�� �ZDV �HYHQ

EURDGFDVW�RQ�(631�

%OL]]DUG��ZKR�SUHYLRXVO\�KHOSHG�EULQJ�URERWLFV�DQG�WKH�),567�FRPSHWLWLRQ�WR�%URDGZD\�&RQWLQXDWLRQ

+LJK �6FKRRO �LQ �6DQ �-RVH �DQG� �VXEVHTXHQWO\� �ZDWFKHG �WKDW �WHDP �EHFRPH �D �QDWLRQDO �FKDPSLRQ� �ZDV

WKULOOHG�ZKHQ�),567�GHYHORSHG�D�URERWLFV�FRPSHWLWLRQ�IRU�WKH�\RXQJHU�VHW��+H�HQWKXVLDVWLFDOO\�JRW�KLV

VFKRRO �LQYROYHG �LQ �WKLV� �WKH �SURJUDP¶V �ILUVW �VHDVRQ� �%OL]]DUG �VDLG �WKHUH �DUH �VL[ �),567 �/HJR �/HDJXH

�)//��WHDPV�DW�KLV�HOHPHQWDU\�VFKRRO��KDOI�RI�ZKLFK�DUH�EHLQJ�VSRQVRUHG�E\�6LOLFRQ�9DOOH\�EDVHG�$GHSW
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7HFKQRORJ\� �,QF�� �WKH �QDWLRQ¶V �ODUJHVW �PDQXIDFWXUHU �RI �LQGXVWULDO �URERWV� �,Q �DGGLWLRQ� �WKUHH �HQJLQHHUV

IURP�$GHSW�DUH�WDNLQJ�WKH�WLPH�WR�DFW�DV�PHQWRUV�IRU�WHDPV�DW�WKH�HOHPHQWDU\�VFKRRO��7KH�FRPSDQ\�LV

VSRQVRULQJ�DQ �DGGLWLRQDO �)//�WHDP�RXW �RI �LWV �&LQFLQQDWL �RIILFH� �ZKHUH �D �IRXUWK �HQJLQHHULQJ�PHQWRU �LV

OHQGLQJ�KLV�WLPH�DV�ZHOO�

$FFRUGLQJ�WR�&KULV�+RJDQ��D�SDUHQW�YROXQWHHU�IRU�RQH�RI�WKH�/RV�$ODPLWRV�WHDPV��$GHSW¶V�FRQWULEXWLRQ

LV �YDOXDEOH �DQG �ZLOO �KRSHIXOO\ �VHUYH �DV �D �PRGHO �IRU �RWKHU �WHFKQRORJ\ �FRPSDQLHV� ��, �ZURWH �WR �VHYHUDO

URERWLFV�FRPSDQLHV�WR�VHFXUH�VXSSRUW�IRU�WKH�),567�/HJR�/HDJXH���VDLG�+RJDQ���:H�QHHGHG�ERWK�IXQGV

DQG �PHQWRUV� �$GHSW �ZDV �WKH �RQO\ �FRPSDQ\ �WKDW �UHVSRQGHG� �DQG �ZH �DUH �JUDWHIXO��

+RZ�WKH�)//�&KDOOHQJH�:RUNV

(DFK �)// �WHDP �UHFHLYHV �DQ �DFDGHPLF �FKDOOHQJH� �D �VSRUWV�OLNH �SOD\LQJ �ILHOG� �DQG �D �/HJR

0LQGVWRUPV	WUDGH��5RERWLFV�,QYHQWLRQ�&KDOOHQJH�.LW��D�SURGXFW�WKDW�HQDEOHV�FKLOGUHQ�WR�GHVLJQ��EXLOG

DQG �SURJUDP �DXWRQRPRXV �URERWLFV �LQYHQWLRQV �WKDW �PRYH� �DFW �DQG ��WKLQN� �RQ �WKHLU �RZQ� �(DFK �WHDP �LV

UHVSRQVLEOH �IRU �GHVLJQLQJ� �FRQVWUXFWLQJ� �SURJUDPPLQJ�DQG �WHVWLQJ�D �URERW �WR �FRPSHWH �LQ �WKH �VWDWHZLGH

FKDOOHQJH� �7KH �0LQGVWRUPV �NLW �LQFOXGHV �PRUH �WKDQ ���� �/HJR�SLHFHV� �PRWRUV� �OLJKW �DQG �WRXFK�VHQVRUV�

JHDUV� �D �&'�520 �LQFOXGLQJ �D �SURJUDPPLQJ �HQYLURQPHQW� �DQG �DQ �LQIUDUHG �WUDQVPLVVLRQ �WRZHU �WR

GRZQORDG�WKH�SURJUDP�IURP�D�:LQGRZV�EDVHG�3&�GLUHFWO\�LQWR�WKH�URERW�

$FFRUGLQJ �WR �+RJDQ� �WKH �)// �LV �WLPH�FRQVXPLQJ �DQG �FKDOOHQJLQJ �IRU �HYHU\RQH �LQYROYHG²VWXGHQWV�

SDUHQWV��WHDFKHUV�DQG�PHQWRUV�DOLNH���:H�KDYH�EHHQ�PHHWLQJ�WZLFH�SHU�ZHHN�IRU�VHYHUDO�KRXUV�DW�D�WLPH�

DQG�WKLV�ZLOO�LQFUHDVH�DV�ZH�JHW�FORVHU�WR�WKH�VWDWHZLGH�FRPSHWLWLRQ�LQ�'HFHPEHU���7KH�FKDPSLRQVKLS�

ZKLFK�ZLOO�EH�KHOG�LQ�&DUOVEDG��&DOLI���LQYROYHV�GHVLJQLQJ��EXLOGLQJ�DQG�SURJUDPPLQJ�D�URERW�WR�PRYH

WKURXJK �D �FRXUVH �DQG �FRPSOHWH �VHYHUDO ��PLVVLRQV� �ZLWKLQ �D �WKUHH�PLQXWH �WLPHIUDPH�

�7KHVH�NLGV�DUH�OHDUQLQJ�D�ORW�PRUH�WKDQ�MXVW�PDWK�DQG�VFLHQFH�DV�WKH\�SUHSDUH�IRU�WKH�FRPSHWLWLRQ���VDLG

+RJDQ����:KHQ�RXU�WHDP�PHHWV��ZH�UXQ�LW �OLNH�D�EXVLQHVV�PHHWLQJ��7KH�NLGV�DUH�OHDUQLQJ�FODVVLF�WHDP

DQG�WLPH�PDQDJHPHQW�VNLOOV��

'DYH�%ORRP��DQ�$GHSW�HQJLQHHU�DQG�PHQWRU�WR�D�WHDP�RI�IRXUWK�JUDGH�JLUOV��DGGHG���0\�WHDP¶V�SDUHQW

OHDGHU�LV�D�PDFKLQH�VKRS�PDQDJHU�DW�ZRUN��VR�KH�WDNHV�WKH�PHFKDQLFDO�HQG��,�RIIHU�SURMHFW�PDQDJHPHQW

DQG�SURJUDPPLQJ�VNLOOV�WR�WKH�WHDP��:H�PHHW�LQ�IURQW�RI�D�ZKLWH�ERDUG�DQG�VFRSH�RXW�WKH�WDVNV�DQG�WKHQ

GLYLGH�WKH�WHDP�LQWR�WZR�JURXSV��,�ZRUN�ZLWK�P\�WHDP�RQ�SURJUDPPLQJ�VNLOOV��ZKLOH�RXU�SDUHQW�ZRUNV

RQ�PHFKDQLVPV��

%ORRP� �ZKR �KDV �WDXJKW �WKLUG �JUDGH �DV �ZHOO �DV �KLJK �VFKRRO �FKHPLVWU\ �DQG �SK\VLFV� �VDLG �KH �ORYHV �WKH

HQWKXVLDVP �DQG �RSHQQHVV �RI �WKH �NLGV� ��7KHVH �IRXUWK�JUDGH �JLUOV �JHW �GRZQULJKW �JLGG\ �DW �WLPHV �RYHU

PDNLQJ�D�OLWWOH�SURJUDP�FKDQJH�DQG�ZDWFKLQJ�WKH�URERW�DFW�LW�RXW��7KH\�KDYH�D�ZD\�RI�EULJKWHQLQJ�HYHQ

WKH�ZRUVW�GD\��7R�VHH�WKHP�FKDUJLQJ�LQWR�URERWLFV�LV�YHU\�UHZDUGLQJ�IRU�PH��,�KDYH�EHHQ�LQ�URERWLFV�IRU

PRUH�WKDQ����\HDUV²WKLV�LV�P\�OLIH��,W�LV�IXQ�WR�SDVV�LW�RQ���%ORRP�VDLG�

:KLOH�DGXOW�YROXQWHHUV�DUH�KDYLQJ�IXQ��PRVW�DGPLW�LW�LV�D�ORW�RI�ZRUN�DV�ZHOO���(YHQ�WKH�DYHUDJH�DGXOW

ZRXOG�QHHG�WR�VSHQG�TXLWH�D�ELW�RI�WLPH�WR�XQGHUVWDQG�WKH�SURJUDPPLQJ�ODQJXDJH��OHDUQ�WKH�FKDOOHQJH

DQG �GHYHORS �D �URERW �WKDW �FDQ �DFFRPSOLVK �WKH �FKDOOHQJH�� �VDLG �%OL]]DUG� ��6R� �,¶G �VD\ �WKH �PHQWRUV �DQG

WHDP�OHDGHUV�DUH�OHDUQLQJ�D�ORW�WRR��7KH�NLGV�WKLQN�WKH\¶UH�SOD\LQJ��EXW�WKLV�LV�D�ORW�PRUH��,�RYHUKHDUG�RQH

PHQWRU�VD\�WKDW�FRDFKLQJ�/LWWOH�/HDJXH�ZDV�D�ORW�HDVLHU�WKDQ�WKLV���

%HFDXVH�RI�WKH�WLPH�DQG�DWWHQWLRQ�LQYROYHG��%OL]]DUG�VDLG�KLV�VFKRRO�LV�OXFN\�WR�KDYH�WKH�$GHSW�PHQWRUV�

�:H �NQRZ�LW¶V �WRXJK �IRU �WKHP�WR �JHW �RXW �KHUH �IRU �WKH �PHHWLQJV �DIWHU �D �IXOO �GD\�DW �WKH �RIILFH� �DQG �ZH

DSSUHFLDWH �WKDW �WKH\¶UH �WDNLQJ �WKH �WLPH �WR �GR �WKDW�� �KH �VDLG� ��,Q �IDFW� �WKH �PRVW �YDOXDEOH �FRQWULEXWLRQ �D

FRPSDQ\�FDQ�PDNH�LV�JLYLQJ�HPSOR\HHV�UHOHDVH�WLPH�WR�H[FKDQJH�LQ�D�UHODWLRQVKLS�ZLWK�D�SDUWQHU�VFKRRO

VXFK �DV �RXUV�� �KH �VDLG� ��7KH �ILQDQFLDO �VXSSRUW �LV �VHFRQGDU\ �WR �WKH �WLPH �VSHQW �PHQWRULQJ��

�� RI ��

/HDUQLQJ 7HFKQRORJ\ QHZVOHWWHU� 9RO� � ,VVXH �� $SULO ����



%OL]]DUG�H[SODLQHG�WKDW�EHFDXVH�RI�WKH�DJHV�LQYROYHG��LW�PDGH�VHQVH�WR�GLYLGH�XS�KLV�VFKRRO¶V�VL[�WHDPV

EDVHG�RQ�JHQGHU�DV�ZHOO�DV�DJH��%XW�KH�ZDV�TXLFN�WR�FRPPHQW�RQ�WKH�JHQHUDO�PLVFRQFHSWLRQ�WKDW�IHPDOH

VWXGHQWV�WHQG�WR�EH�OHVV�LQWHUHVWHG�WKDQ�ER\V�DUH�LQ�VFLHQFH���,QLWLDOO\��ZH�GLG�KDYH�PRUH�ER\V�VLJQ�XS�IRU

WHDPV���VDLG�%OL]]DUG���,�KDG�WR�JR�DURXQG�DQG�UHFUXLW�VRPH�PRUH�JLUOV��%XW�,¶P�ILQGLQJ�WKDW�WKH�JLUOV�DUH

VXUSDVVLQJ�WKH�ER\V�LQ�WKHLU�LQGXVWULRXVQHVV�DQG�WKHLU�V\VWHPDWLF�DSSURDFK�WR�PHHWLQJ�WKH�FKDOOHQJH��7KH

/HJR�/HDJXH�JLYHV�WKHP�DQ�DUHQD�WR�WHVW�WKHLU�PDWK�DQG�VFLHQFH�VNLOOV��DQG�WKH\�IHHO�YDOLGDWHG��7KH\¶UH

UXQQLQJ�ZLWK�LW��

%OL]]DUG�DGGHG�WKDW�/RV�$ODPLWRV�GRHV�KDYH�D�IHPDOH�PHQWRU�IURP�WKH�6RFLHW\�RI�3URIHVVLRQDO�:RPHQ

(QJLQHHUV� �&DUO\Q �6DLQLR� �DQ �HQJLQHHU �DW �,QWHO� ��&DUO\Q �LV �D �JUHDW �UROH �PRGHO �IRU �RXU �\RXQJ�JLUOV�� �KH

VDLG� �%OL]]DUG �EHOLHYHV �WKDW �VRPH �RI �WKH �VWXGHQWV �ZKR �PD\ �QRW �KDYH �FRQVLGHUHG �LW²SDUWLFXODUO\ �WKH

JLUOV²PD\�JR�RQ�WR�D�FDUHHU�LQ�HQJLQHHULQJ�

$�FDVH�LQ�SRLQW�LV�6DUDK�7KRUQKLOO��D�VHQLRU�DW�%URDGZD\�&RQWLQXDWLRQ�+LJK�6FKRRO��ZKR�SDUWLFLSDWHG�LQ

WKH�KLJK�VFKRRO�FRPSHWLWLRQ�ODVW�\HDU�DQG�LV�QRZ�D�PHQWRU�IRU�)//�DW�/RV�$ODPLWRV��+HU�LQYROYHPHQW�LQ

WKH �),567 �URERWLFV �FRPSHWLWLRQ �HYHQ �ODQGHG �KHU �D �SDLG �LQWHUQVKLS �DW �1$6$ �$PHV �5HVHDUFK �&HQWHU�

ZKHUH �VKH �ZRUNV �WZR �GD\V �SHU �ZHHN �DV �D �WHFKQLFDO �LQWHUQ �DQG �UHFHLYHV �VFKRRO �FUHGLW�

�,�KDG�D�KLGGHQ�LQWHUHVW�LQ�VFLHQFH�EHIRUH�JHWWLQJ�LQYROYHG�LQ�WKH�URERW�FRPSHWLWLRQ��EXW�WKHUH�ZDV�QHYHU

D�SURJUDP�RU�FRXUVH�DW�VFKRRO�WKDW�LQWHUHVWHG�PH��$�WHDFKHU�VXJJHVWHG�,�MRLQ�WKH�),567�WHDP��DQG�,¶P

JODG �, �GLG�� �VDLG �7KRUQKLOO� ��, �KDG �VRPH �SUHFRQFHLYHG �LGHDV �WKDW �VFLHQFH �ZDV �DOO �DERXW �ERRNV� �EXW �,

OHDUQHG �WKDW �VFLHQFH �LV �D �YDVW �ILHOG �ZLWK �PDQ\ �GLIIHUHQW �RFFXSDWLRQV� �, �OHDUQHG �WKDW �VRPHRQH �ZLWK

LQWHUHVWV�OLNH�PLQH�FRXOG�EH�LQYROYHG�LQ�VFLHQFH�DQG�WHFKQRORJ\��1RZ�,�GHILQLWHO\�DP�SODQQLQJ�D�FDUHHU

LQ�WKH�VFLHQFHV�

�:H�GRQ¶W�KHDU�DV�PXFK�DERXW�VXFFHVVIXO�IHPDOHV�LQ�VFLHQFH�DQG�WHFKQRORJ\���7KRUQKLOO�FRQWLQXHG���EXW

,�ZDV�PHQWRUHG�E\�JUHDW�HQJLQHHUV��$OWKRXJK�DOO�RI�WKHP�ZHUH�PDOH��WKH\�VWLOO�VKRZHG�PH�WKDW�P\�LGHDV

DQG�DELOLWLHV �ZHUH�YHU\�LPSRUWDQW �DQG�XVHIXO� �,�FRQVLGHU�P\VHOI�WR�EH�D�VXFFHVV�VWRU\�LQ�WKH�SURJUDP��

%OL]]DUG �VDLG �WKH �FKDOOHQJH �IDFHG �E\ �HGXFDWRUV �WRGD\ �LV �WR �FUHDWH �DQ �DFDGHPLF �HQYLURQPHQW �WKDW

DGGUHVVHV �WKH �QHHG �IRU �VWXGHQWV �WR �DFKLHYH �VWDWH �VWDQGDUGV �DQG �EHQFKPDUNV� �ZKLOH �DW �WKH �VDPH �WLPH

DJJUHVVLYHO\�HQFRXUDJLQJ�LQQRYDWLRQ��FUHDWLYH�WKLQNLQJ��FROODERUDWLRQ�DQG�LPDJLQDWLRQ���,Q�IDFW��D�ORW�RI

WKH�VNLOOV�WKDW�DUH�KHOSLQJ�PH�WR�EH�VXFFHVVIXO�DV�DQ�DGXOW�DUH�WKH�VNLOOV�WKDW�ZH�UHSUHVV�LQ�RXU�NLGV��.LGV

RIWHQ�DUH�NHSW�LQ�D�YHU\�VWUXFWXUHG�OHDUQLQJ�HQYLURQPHQW��:H�PXVW�LQVWLOO �LQ�VWXGHQWV�DOO �WKH�QHFHVVDU\

FRQWHQW�NQRZOHGJH� �EXW �ZH�QHHG�WR�GR�LW �LQ�D�IDVKLRQ�WKDW �GRHVQ¶W �FUXVK�WKHLU �FUHDWLYH�VSLULW���KH�VDLG�

$FFRUGLQJ �WR �%OL]]DUG� �NLGV �WRGD\ �DUH �YHU\ �VRSKLVWLFDWHG� �7KH\ �KDYH �D �VWURQJ �FRPIRUW �OHYHO �ZLWK

HOHFWURQLFV�DQG�YLGHR�JDPHV��DQG�DV�D�UHVXOW� �WKH\�KDYH�GH[WHULW\�DQG�D�QRQ�OLQHDU�OHDUQLQJ�DELOLW\��+H

VD\V �WUDGLWLRQDO �FODVVURRP�VHWWLQJV �RIWHQ �GR �QRW �OHYHUDJH �WKH �OHDUQLQJ �FDSDELOLWLHV �RI �WRGD\¶V �FKLOGUHQ�

�7KH �JRDO �RI �WKH �/HJR �OHDJXH �LV �WR �KDYH �WKH �VWXGHQWV �OHDUQ �QHZ �VNLOOV²VXFK �DV �SURJUDPPLQJ �DQG

IXQGDPHQWDO �SK\VLFV²DQG �DSSO\ �WKHVH �WR �D �FRPSHWLWLYH �FKDOOHQJH �VLWXDWLRQ� �7R �WKH �NLGV� �LW �LV �OLNH

SOD\LQJ�D�ELJ�JDPH��,W�LV�D�YHU\�VRFLDO�SURFHVV�WKDW�UHTXLUHV�LQJHQXLW\��FULWLFDO�WKLQNLQJ�DQG�VKDULQJ�LGHDV�

7KLV �LV �JRRG� �EHFDXVH �HPSOR\HUV �WRGD\ �DUH �ORRNLQJ �IRU �WHFKQRORJ\ �ZRUNHUV �WKDW �KDYH �WKH �PDWK �DQG

VFLHQFH�VNLOOV��\HV��EXW�WKH\�DOVR�QHHG�WR�EH�FUHDWLYH�SUREOHP�VROYHUV�DQG�WHDP�SOD\HUV���%OL]]DUG�VDLG�

�7KH �/HJR �/HDJXH �KHOSV �NLGV �GHYHORS �VXFK �VNLOOV �ZKLOH �DOVR �OHDUQLQJ �SK\VLFV� �HQJLQHHULQJ �DQG

SURJUDPPLQJ²LW�LV�LGHDO���

%OL]]DUG �FRPPHQWHG �WKDW �LW �LV �QRW �UDUH �WR �KHDU �VRPHWKLQJ �OLNH� ��*HH� �, �EHW �ZH¶YH �EHHQ �KHUH �IRU �D �IXOO

KRXU���IURP�D�FKLOG�ZKR�DOUHDG\�KDV�EHHQ�ZRUNLQJ�KDUG�RQ�DQ�HQJLQHHULQJ�FKDOOHQJH�IRU�ZHOO�RYHU�WZR

KRXUV� ��7KDW �WKH\�FDQ �ORVH �WUDFN�RI �WLPH�VKRZV�LW¶V �D �SRZHUIXO �OHDUQLQJ�H[SHULHQFH��KH�VDLG� �%OL]]DUG

DOVR�KDV�VHHQ�LQFUHGLEOH�FKDQJHV�LQ�VRPH�RI�WKH�NLGV�DV�D�UHVXOW�RI�WKH�FRPSHWLWLRQ���2QH�W\SLFDOO\�TXLHW

FKLOG �UHDOO\ �KDV �EORVVRPHG �DQG �FRPH �RXW �RI �KLV �VKHOO�� �%OL]]DUG �VDLG �DV �KH �GHVFULEHG �KRZ �WKLV �VK\
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VWXGHQW �KDG�MXPSHG�RXW �RI�KLV �FKDLU �WR�SHUIRUP�DQ��HQG�]RQH�VW\OH��YLFWRU\�GDQFH�DIWHU�ILJXULQJ�RXW�D

ZD\�WR �SURJUDP�WKH �URERW �WR �PDNH �D �OHIW �WXUQ� �+RJDQ�DJUHHG �DV �KH �UHODWHG�D �VWRU\ �LQ �ZKLFK�RQH�FKLOG

SDUWLFLSDQW�DVNHG�LI�KH�FRXOG�FXW�EDFN�RQ�&XE�6FRXWV�DQG�VRFFHU�WR�IRFXV�PRUH�RQ�WKH�)//�FKDOOHQJH��

%OL]]DUG��D�FRQIHVVHG��IRUPHU�/HJR�PDQLDF���DGGHG���3HRSOH�KDYH�VWURQJ�HPRWLRQDO�DQG�PHPRU\�WLHV�WR

/HJRV²WKLV�LV�ZKDW�FDSWXUHV�WKH�DWWHQWLRQ�RI�PHQWRUV�DQG�VWXGHQWV��

/HJRV� �ZKLFK �KDYH�EHHQ �DURXQG�VLQFH �WKH �����V� �DUH �LQGHHG�D �SDUW �RI �PDQ\�RI �RXU �IRQGHVW �FKLOGKRRG

PHPRULHV� �6R� �LW �LV �QRW �VXUSULVLQJ �WKDW �/HJRV �RIIHU �D �JUHDW �RSSRUWXQLW\ �IRU �VWLPXODWLQJ �NLGV� �$QG �WKH

SRSXODULW\�RI�WKHVH�WR\V�LV�VWLOO�JRLQJ�VWURQJ�WRGD\��7KH�/HJR�*URXS�HPSOR\V�URXJKO\��������SHRSOH�LQ

���FRXQWULHV��

$FFRUGLQJ �WR �WKH �/HJR�ZHE�VLWH� �WKH �QDPH�/HJR�ZDV �IRUPHG�IURP�D�FRQWUDFWLRQ �RI �WKH �'DQLVK�ZRUGV

�OHJ �JRGW�� �PHDQLQJ ��SOD\ �ZHOO�� �,W �ZDV �ODWHU �OHDUQHG �WKDW �/HJR �LQ �/DWLQ �PHDQV ��, �SXW �WRJHWKHU� �RU ��,

DVVHPEOH���7KLV�LV�QRW�ZLWKRXW�VLJQLILFDQFH�WRGD\��DV�WKH�)//�KHOSV�FKLOGUHQ�ERWK�SOD\�DQG�OHDUQ�DERXW

PHFKDQLFDO�HQJLQHHULQJ�

$Q�$SSHDO�WR�6LOLFRQ�9DOOH\�&RPSDQLHV

%OL]]DUG�KDV�ORIW\�JRDOV�IRU�QH[W�\HDU���,¶G�OLNH�WR�SXEOLFO\�LQYLWH�PDQ\�PRUH�WHDPV�LQ�WKH�6LOLFRQ�9DOOH\

DQG �&DOLIRUQLD �WR �SDUWLFLSDWH �QH[W �\HDU� �3HUKDSV �YLD �D �ZHE �VLWH� �ZH �FRXOG �JHW �PRUH �NLGV �LQYROYHG

LQWHUQDWLRQDOO\ �DV �ZHOO� �%XW �ZH¶OO �GHILQLWHO\ �QHHG �PRUH �VXSSRUW �IURP �FRPSDQLHV²ERWK �LQ �WHUPV �RI

IXQGLQJ�DQG�WLPH���KH�VDLG�

%OL]]DUG�H[SODLQHG���7KH�6LOLFRQ�9DOOH\�KDV�VHHQ�D�ORW�RI�VXFFHVV�LQ�UHFHQW�\HDUV��DQG�FRPSDQLHV�VKRXOG

WDNH�DQ�DFWLYH�UROH�LQ�HQVXULQJ�WKDW�WKH�HGXFDWLRQDO�LQVWLWXWLRQV�WKDW�ZLOO�VXSSO\�WKHP�ZLWK�ZRUNHUV�FDQ

FUHDWH �RXU �IXWXUH �HQJLQHHUV� �*LYLQJ �PRQH\ �RU �HTXLSPHQW �LV �KHOSIXO� �%XW �DFWXDOO\� �MXVW �KDYLQJ �DQRWKHU

FRPSXWHU �LVQ¶W �DV �XVHIXO �ZLWKRXW �WKH �KXPDQ �LQWHUDFWLRQ� �7KH �H[FKDQJH �WKDW �KDSSHQV �EHWZHHQ �WKH

VWXGHQWV�DQG�PHQWRUV�LV�YDOXDEOH��7KH\�OHDUQ�IURP�HDFK�RWKHU²WKDW¶V�WKH�SULFHOHVV�SLHFH���

7KRUQKLOO �DJUHHV� ��:LWKRXW �WKH �LQYROYHPHQW �RI �WKHVH �FDULQJ �SHRSOH� �, �ZRXOG �SUREDEO\ �QRW �KDYH �WKH

VHOI�FRQILGHQFH�WR�HYHQ�FRQVLGHU�VFLHQFH�DQG�WHFKQRORJ\�DV�D�FDUHHU�FKRLFH��7R�UDLVH�WKH�OHYHO�RI�LQWHUHVW

DQG �DZDUHQHVV �RI �ERWK �PDOH �DQG �IHPDOH �VWXGHQWV� �DGXOWV �QHHG �WR �JLYH �WKHLU �WLPH� �JXLGDQFH �DQG

HQFRXUDJHPHQW��

0HQOR�3DUN��&DOLI��EDVHG�)XWXUH�)RUHFDVWLQJ�SUHGLFWV�WKDW�E\�WKH�\HDU�������HYHU\�MRE�LQ�$PHULFD�ZLOO

UHTXLUH�VRPH�XVH�RI�WHFKQRORJ\��7KLV�PDNHV�LW�LPSHUDWLYH�IRU�RXU�FKLOGUHQ�WR�EHFRPH�FRPIRUWDEOH�ZLWK

LW��:LWK�SURJUDPV�OLNH�WKH�),567�/HJR�/HDJXH²DQG�ZLWK�FRPSDQLHV�WR�VXSSRUW�LW�ZLWK�ERWK�IXQGV�DQG

WLPH�RII�IRU�PHQWRUV²WKHUH�MXVW�PLJKW�EH�KRSH�IRU�WKH�IXWXUH�

%ORRP��D�IDWKHU�RI�ILYH��VDLG�KLV�WLPH�VSHQW�PHQWRULQJ�JDYH�KLP�UHDVRQ�WR�EH�RSWLPLVWLF�DERXW�WKH�IXWXUH

RI �RXU �NLGV �LQ �WHFKQRORJ\� �+H �UHPDUNHG� ��, �WKLQN �WKH\ �ZLOO �GR �ZHOO� �,
P �HVSHFLDOO\ �H[FLWHG �WKDW �LW �LV

EHFRPLQJ�PRUH�FRPPRQ�IRU�\RXQJ�JLUOV�WR�EH�LQWHUHVWHG�LQ�WHFKQRORJ\��7KLV�LV�JRRG�ERWK�IRU�WKHP�DQG

IRU�RXU�VRFLHW\��7KHVH�NLGV�FHUWDLQO\�DUH�VKDUS��DQG�WR�QRW�KDYH�WKHP�XVH�WKHLU�DELOLWLHV�IRU�WKH�LPSRUWDQW

ZRUN�LQ�WKH�ZRUOG�RI�WHFKQRORJ\�ZRXOG�D�ORVV�IRU�XV�DOO��

$GHSW �7HFKQRORJ\� � KWWS���ZZZ�DGHSW�FRP � YDO�FXUHWRQ#DGHSW�FRP ��� ���� ���� �����

'HYLQ�%OL]]DUG��'HYLQB%OL]]DUG#VMXVG�N���FD�XV����������������

&KULV�+RJDQ��KRJDQPJPW#DRO�FRP����������������

'DYH�%ORRP��GDYH�EORRP#DGHSW�FRP����������������

),567�/HJR�/HDJXH��KWWS���ZZZ�XVILUVW�RUJ

/HJR�&RUSRUDWLRQ��KWWS���ZZZ�OHJR�FRP
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9DO�&XUHWRQ

$GHSW�7HFKQRORJ\��,QF�

����5RVH�2UFKDUG�:D\��6DQ�-RVH��&$��������86$

YDO�FXUHWRQ#DGHSW�FRP

7HO�����������������

)D[�����������������

%DFN�WR�FRQWHQWV�

7/&���7HDFKHUV
�DQG�/HDUQHUV
�&ROODERUDVFRSH���D�SODWIRUP�IRU�HYDOXDWLQJ

7HFKQRORJ\�%DVHG�(GXFDWLRQ

7HFKQRORJ\�EDVHG �HGXFDWLRQ �UHTXLUHV �PDQDJHPHQW �WRROV� �ZKLFK �WKH �7/& �SURMHFW �DLPV �WR �SURYLGH�

&RQVLGHU �WKH �FRPSDULVRQ �RI �FRPPHUFLDO �DQG �HGXFDWLRQDO �SUDFWLFH �EHORZ�DQG �\RX�ZLOO �XQGHUVWDQG �RXU

PRWLYDWLRQ�

7KH �PDMRULW\ �RI �ODUJH �FRPPHUFLDO �HQWHUSULVHV �WRGD\ �PRQLWRU �WKH �ILQH �GHWDLO �RI �WKHLU �EXVLQHVV� �H�J�

EUHZHULHV�DQG�UHWDLOHUV�FROOHFW�HYHU\�LWHP�RI�WKHLU�WLOO�WUDQVDFWLRQV��IURP�DOO�WKH�FRXQWU\��RU�ZRUOG�LQ�WKH

FDVH�RI�PXOWL�QDWLRQDOV��LQWR�GDWDEDVHV��7KH\�WKHQ�SHUIRUP��GDWD�PLQLQJ��WR�PHDVXUH�WKHLU�SHUIRUPDQFH�

GHWHFW�DQRPDOLHV�DQG�UHDFW�TXLFNO\��)RU�H[DPSOH��D�EUHZHU\�WHVWHG�WKH�YDOXH�RI�D�WHOHYLVLRQ�FRPPHUFLDO

E\�LWV�LPSDFW�RQ�VDOHV�DQG�GHWHFWHG�WKDW�LW�KDG�QRW�KDG�WKH�LPSDFW�H[SHFWHG��DQG�SXOOHG�WKH�FRPPHUFLDO

LPPHGLDWHO\��$�UHWDLOHU�GHWHFWHG�D�IDOO�LQ�GHPDQG�LQ�6HSWHPEHU�IRU�D�SURGXFWV�OLQH�SRSXODU�LQ�SUHYLRXV

\HDUV�LQ�WKH�UXQ�XS�WR�&KULVWPDV�DQG�FDQFHOOHG�LWV�RUGHUV��,Q�ERWK�FDVHV�WKH\�VDYHG�PLOOLRQV�RI�SRXQGV�

(GXFDWLRQ �LV �VSHQGLQJ �PLOOLRQV �RI �SRXQGV �LQVWDOOLQJ �QHWZRUNV� �LQVWDOOLQJ �FRPSXWHUV� �WHDFKHU �WUDLQLQJ�

DVVHPEOLQJ �GLVWDQFH �OHDUQLQJ �PDWHULDO �DQG �,&7 ��,QIRUPDWLRQ �DQG �&RPPXQLFDWLRQV �7HFKQRORJ\�

VRIWZDUH� �7KLV �LV �QRW �RQO\ �D �KXJH �LQYHVWPHQW �RI �UHVRXUFHV� �LW �LV �DOVR �FULWLFDO �IRU �WKH �IXWXUH �RI �RXU

NQRZOHGJH�EDVHG �HFRQRP\ �WKDW �LW �EH �HIIHFWLYH� �<HW �WKH �QHWZRUN �WHFKQRORJ\ �LV �QRW �EHLQJ �XVHG �WR

DVVHPEOH�GDWDEDVHV�ZKLFK�GHFLVLRQ�PDNHUV��VXFK�DV��WHDFKHUV��UHVHDUFKHUV��PDQDJHUV�DQG�SROLWLFLDQV�FDQ

XVH�WR�JXLGH�WKH�LQYHVWPHQW�

,Q �WKH �7/&�SURMHFW �ZH �DUH �SLRQHHULQJ �WHFKQLTXHV �IRU �DVVHPEOLQJ �DQG �TXHU\LQJ �HGXFDWLRQDO �GDWD� �2XU

JRDO �LV �WR �LQLWLDWH �UHVHDUFK �LQWR �WKH �EHVW �PHWKRGV �RI �UDSLGO\ �DVVHVVLQJ �WKH �HIIHFWLYHQHVV �RI �VRXUFHV

GHSOR\HG �DQG �WKHQ �LQWHUSUHWLQJ �WKH �GDWD �WR �LPSURYH �RXU �HGXFDWLRQDO �SHUIRUPDQFH�

7/&�ZLOO�SURYLGH�D�SODWIRUP�DQG�LQIUDVWUXFWXUH�FDUU\LQJ�RXW�FRQWLQXRXV��XQREWUXVLYH�VWXGHQW

REVHUYDWLRQ�DQG�HYDOXDWLRQ��ZKLFK�ZLOO�EH�KLJKO\�EHQHILFLDO�LQ�PDQDJLQJ�ERWK�WKH�GHYHORSPHQW�DQG�XVH

RI�D�WHFKQRORJ\�EDVHG�HGXFDWLRQDO�V\VWHPV��+RZHYHU�ZH�GR�QRW�ZDQW�WR�UHLQYHQW�\HW�DQRWKHU�ZKHHO

WKHUHIRUH�ZKHUHYHU�SRVVLEOH�ZH�KRSH�WR�ZRUN�FROODERUDWLYHO\�WR�PDNH�XVH�RI�H[LVWLQJ�RQ�OLQH�OHDUQLQJ

HQYLURQPHQWV�DQG�FRPSRQHQWV�VXFK�DV�:HE&7��/RWXV�/HDUQLQJ�6SDFH�DQG�$ULDGQH�WR�GHVLJQ�DQG

GHOLYHU�WKH�FRQWHQW�PDWHULDO��$GGLWLRQDOO\��ZH�ZLOO�PDNH�XVH�RI�WKH�HPHUJLQJ�VWDQGDUGV�IRU�RQ�OLQH

OHDUQLQJ�HQYLURQPHQWV�VXFK�DV�WKH�,QVWUXFWLRQDO�0DQDJHPHQW�6\VWHP�3URMHFW��,06��DQG�WKH�,(((

/HDUQLQJ�7HFKQRORJ\�6WDQGDUGV�&RPPLWWHH��7KLV�SODWIRUP�ZLOO�SURYLGH�GHWDLOHG�PHFKDQLVPV�IRU�WKH

HYDOXDWLRQ�RI�WKH�WHFKQRORJ\�EDVHG�HGXFDWLRQ��D�UHVHDUFK�DUHD�WKDW�KDV�RIWHQ�EHHQ�RYHUORRNHG�LQ

SUHYLRXV�HGXFDWLRQDO�GHOLYHU\�V\VWHPV��7KLV�SODWIRUP�DQG�UHVXOWLQJ�LQIUDVWUXFWXUH�FRXOG�DOVR�EH�XWLOLVHG

E\�VFKRROV��FRPPXQLWLHV�DQG�LQGXVWU\�DOLNH�

,Q �RUGHU �IRU �GLVWDQFH �HGXFDWLRQ �WR �EH �GHOLYHUHG �HIIHFWLYHO\� �FRPSXWLQJ �VFLHQWLVWV �DUH �UHTXLUHG �WR �EXLOG

V\VWHPV �IURP �WKH �UHTXLUHPHQWV �JDWKHUHG �IURP �HGXFDWLRQDOLVWV� �7KH �GHYHORSPHQW �RI �7/& �ZLOO �EULQJ

WRJHWKHU�H[SHUWV �IURP�FRPSXWLQJ�VFLHQFH�DQG�HGXFDWLRQ� �7KH�FRPSXWLQJ�VFLHQWLVWV �ZLOO �FDOO �XSRQ�WKHLU

NQRZOHGJH �RI �GLVWULEXWHG �V\VWHPV� �GDWD �PLQLQJ� �LQWHUDFWLRQ �WHFKQLTXHV �DQG �GDWD �VWRUDJH �WHFKQRORJLHV�
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7KH �HGXFDWLRQDOLVWV �ZLOO �EULQJ �NQRZOHGJH �RI �WHDFKHU¶V �UHTXLUHPHQWV �IURP �VXFK �DQ �RQOLQH �GHOLYHU\

V\VWHP��7KH�IXVLRQ�RI�WKHVH�H[SHUWV�ZLOO�KHOS�LGHQWLI\�WKH�UHVHDUFK�TXHVWLRQV�WR�EH�DQVZHUHG�E\�WKH�7/&

SURMHFW�

7KH�IRFXV�RI�WKH�7/&�UHVHDUFK�SODWIRUP�LV�WR�IXUWKHU�GHYHORS�DQ�HIIHFWLYH�PHDQV�IRU�OHDUQLQJ��7KH�8.

*RYHUQPHQW �KDV �UHFRJQLVHG �WKH �EHQHILWV �WR �PDNLQJ �FRQWLQXRXV �OHDUQLQJ �DYDLODEOH �WR �HYHU\ �FLWL]HQ

WKURXJKRXW�WKHLU�OLIHWLPH��WKURXJK�VXFK�LQLWLDWLYHV�DV�WKH�1DWLRQDO�*ULG�IRU�/HDUQLQJ�WR�VXSSRUW�OLIHORQJ

OHDUQLQJ� �7UDGLWLRQDO �DSSURDFKHV �WR �OHDUQLQJ �UHO\ �RQ �UHVRXUFHV �EHLQJ �DYDLODEOH �DW �UHVWULFWLYH �WLPHV �DQG

ORFDWLRQV� �,W �LV �QHFHVVDU\ �WR �ILQG �DQ �DOWHUQDWLYH �PHGLXP� �ZKLFK �DIIRUGV �JUHDWHU �DFFHVV �DQG �IOH[LELOLW\�

7HFKQRORJ\�EDVHG�HGXFDWLRQ�KDV�EHHQ�SURSRVHG�DV�D�VXLWDEOH�PHGLXP�KRZHYHU�SUHVHQWO\�LW�LV�GLIILFXOW�WR

PHDVXUH�LWV�HIIHFWLYHQHVV��7KH�7/&�RIIHUV�D�SODWIRUP�WR�PHDVXUH�WKH�HIIHFWLYHQHVV�RI�WHFKQRORJ\�EDVHG

OHDUQLQJ��7KH�7/&�SODWIRUP�ZLOO �SURYLGH�VWXGHQW�SURJUHVV�WUDFNLQJ��ORJJLQJ�HYHU\�LQWHUDFWLRQ�ZLWK�WKH

V\VWHP��WKLV�ZLOO�SHUPLW�DQDO\VLV�RI�WUHQGV�DQG�OHDUQLQJ�SDWWHUQV��7KH�7/&�SODWIRUP�ZLOO�ORJ�ORQJ�WHUP

XVHUV¶�LQWHUDFWLRQV�ZLWK�DQ�RQOLQH�V\VWHP��WKLV�ZLOO�SURYLGH�HGXFDWLRQDO�UHVHDUFKHUV�ZLWK�ODUJH�GDWD�VHWV

WR�H[SORUH�HGXFDWLRQDO�UHVHDUFK�DUHDV�VXFK�DV�VWXGHQW�OHDUQLQJ�VW\OHV�

7KURXJK�WKH�XVH�RI�7/&�DQG�WKH�VXEVHTXHQW�HGXFDWLRQDO�UHVHDUFK�LW�ZLOO�DOORZ��OHDUQLQJ�V\VWHPV�ZLOO�EH

PDGH �PRUH �HIIHFWLYH� �7HDFKHUV �ZLOO �EH �DEOH �WR �TXLFNO\ �LGHQWLI\ �VWXGHQWV �KDYLQJ �SUREOHPV �QR �PDWWHU

ZKHWKHU�WKH�VWXGHQW�LV�ZRUNLQJ�LQ�D�FODVVURRP�RU�UHPRWHO\�DW�KRPH��7HDFKHUV¶�WLPH�ZLOO�EH�GLUHFWHG�WR

WKH�VWXGHQWV�ZKR�QHHG�KHOS�JLYLQJ�WKH�VWXGHQW�D�PXFK�PRUH�VXSSRUWLYH�OHDUQLQJ�HQYLURQPHQW��

:H �DUH �DFWLYHO\ �VHHNLQJ �FROODERUDWRUV �IRU �IXWXUH �UHVHDUFK �SURSRVDOV� �SDUWLFXODUO\ �IHOORZ �(XURSHDQ

FROODERUDWRUV�

0DOFROP�$WNLQVRQ�DQG�0LFKHOOH�0RQWJRPHU\�0DVWHUV

5HYHODWLRQ�3URMHFW

'HSDUWPHQW�RI�&RPSXWLQJ�6FLHQFH

8QLYHUVLW\�RI�*ODVJRZ��6FRWODQG��*����5=

8QLWHG�.LQJGRP

)D[������������������

PLFKHOOH#GFV�JOD�DF�XN

85/��KWWS���ZZZ�UHYHODWLRQ�JOD�DF�XN�WOF

%DFN�WR�FRQWHQWV�

$�:HE�EDVHG�8QLILHG�/HDUQLQJ�6XSSRUW�6\VWHP

/LYHUSRRO�+RSH�8QLYHUVLW\�&ROOHJH�KDV�GHYHORSHG�DQG�LPSOHPHQWHG�D�XQLILHG�OHDUQLQJ�VXSSRUW�V\VWHP

EDVHG�RQ�ZHE�WHFKQRORJ\�

7KH �SKLORVRSK\ �EHKLQG �WKH �GHYHORSPHQW �LV �WR �SURYLGH �DQ �DWWUDFWLYH� �LQWXLWLYH �LQWHUIDFH �ZLWK �D �JHQWOH

OHDUQLQJ�FXUYH��7KH�HOHPHQWV�RI�WKLV�V\VWHP�DUH�

$�VWXGHQW�µSRUWDO¶�FDOOHG�+RSH/,9(��ZKLFK�LV�SXEOLFO\�DYDLODEOH��7KLV�SRUWDO�LV�GHVLJQHG�WR�EH�WKH

URXWH�WR�DOO�OHDUQLQJ�UHVRXUFHV��+RSH/,9(�VHWV�RXW�WR�XQLI\�ZKDW�XVHG�WR�EH�D�ODUJH�QXPEHU�RI

GLIIHUHQW�LQIRUPDWLRQ�VRXUFHV��HDFK�RI�ZKLFK�UHTXLUHG�D�VWXGHQW�WR�NQRZ�RI�LWV�H[LVWHQFH�DQG�WR

ILQG�RXW�KRZ�WR�JHW�PRUH�GHWDLOHG�LQIRUPDWLRQ��,Q�DGGLWLRQ�WR�OHDUQLQJ�UHVRXUFHV�VWXGHQWV�FDQ

DFFHVV�VXEMHFW�LQIRUPDWLRQ��RQ�VLWH�VHUYLFHV��DQG�GLIIHUHQW�W\SH�RI�VWXG\�UHVRXUFHV��+RSH/,9(�LV

LQWHQGHG�DV�DQ�HYHU�JURZLQJ�UHVRXUFH�DQG�VWDII�LQ�WKH�/HDUQLQJ�	�7HDFKLQJ�'HYHORSPHQW�&HQWUH

DW�/LYHUSRRO�+RSH�ZLOO�NHHS�LW�XSGDWHG�
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$�PRGXOH�FHQWULF�YLUWXDO�OHDUQLQJ�HQYLURQPHQW��WKH�0RGXOH�&RPPXQLFDWLRQ�&HQWUH���0&&�

ZKLFK�DOORZV�VWXGHQWV�WR�JHW�DW�WKH�LQIRUPDWLRQ�UHODWLQJ�WR�D�PRGXOH��MRLQ�LQ�GLVFXVVLRQV��RQ�OLQH

VHPLQDUV�DQG�FRPPXQLFDWH�WR�VWDII�DQG�RWKHU�PRGXOH�PHPEHUV��,QFOXGHG�LQ�WKLV�LV�D�VXLWH�RI

XWLOLWLHV�IRU�VWDII�WR�HQDEOH�WKHP�WR�PDQDJH�WKH�FRQWHQW�RI�WKHLU�0&&�DQG�WR�FUHDWH�OHDUQLQJ

UHVRXUFHV��7KH�0&&�LV�IRFXVHG�RQ�WKH�XQLW�RI�FRXUVH�GHOLYHU\��D�PRGXOH��ZKLFK�KDV�KLJK�VDOLHQFH

IRU�ERWK�VWDII�DQG�VWXGHQWV��:KHQ�DQ�DFDGHPLF�UHTXHVWV�DQ�0&&�WKH\�JHW�DQ�LQWHUIDFH�ZLWK�OLQNV

WR�D�PRGXOH�KDQGERRN��PRGXOH�UHVRXUFHV��JURXS�PHVVDJHV��LQWHUDFWLYH�VHPLQDUV��D�QRWLFH�ERDUG�

UHDO�WLPH�FKDW�DUHD�DQG�D�PHPEHUV�DUHD��$OVR�LQ�GHYHORSPHQW�IRU�WKH�0&&�DUH�:HE�*HQLHV��$

JHQLH�DOORZV�WKH�0&&�RZQHU�WR�FUHDWH�DQG�SXEOLVK�D�VRSKLVWLFDWHG�ZHE�UHVRXUFH�E\�ILOOLQJ�LQ

LQIRUPDWLRQ�RQ�ZHE�SDJHV��7KH�%LEOLRJUDSK\�*HQLH��IRU�H[DPSOH��EXLOGV�D�GDWDEDVH�RI

ELEOLRJUDSKLF�UHIHUHQFHV�VR�WKDW�FKRVHQ�LWHPV�FDQ�EH�VHOHFWHG�WR�FUHDWH�ERRNOLVW�SDJHV�DQG

GRZQORDGDEOH�SDJHV�VXLWDEOH�IRU�ZRUG�SURFHVVLQJ�

+RSH/,9(�LV�DYDLODEOH�IRU�SXEOLF�DFFHVV�DW�KWWS���KRSHOLYH�KRSH�DF�XN

,I �\RX �ZRXOG �OLNH �DFFHVV �WR �D �GHPRQVWUDWLRQ �0RGXOH �&RPPXQLFDWLRQ �&HQWUH �SOHDVH �HPDLO �PH �DW

VWHZDUV#KRSH�DF�XN�DQG�,�ZLOO�VXSSO\�\RX�ZLWK�D�WHPSRUDU\�SDVVZRUG�

,I �\RX �UHTXLUH �IXUWKHU �LQIRUPDWLRQ �DERXW �RXU �GHYHORSPHQWV �SOHDVH �GRQ¶W �KHVLWDWH �WR �FRQWDFW �PH�

6\OYLH�6WHZDUG

6WDII�'HYHORSPHQW�7HFKQLFDO�$GYLVRU

/HDUQLQJ�	�7HDFKLQJ�'HYHORSPHQW�&HQWUH

/LYHUSRRO�+RSH�8QLYHUVLW\�&ROOHJH

+RSH�3DUN��/����-'

8QLWHG�.LQJGRP

7HO������������������

VWHZDUV#KRSH�DF�XN

85/��KWWS���KRSHOLYH�KRSH�DF�XN�

%DFN�WR�FRQWHQWV�

7KLUG�,QVWLWXWH�IRU�/HDGHUVKLS�LQ�'LVWDQFH�(GXFDWLRQ�&RQIHUHQFH

7KLUG�,QVWLWXWH�IRU�/HDGHUVKLS�LQ�'LVWDQFH�(GXFDWLRQ�-XO\������������

7KH�3HQQ�6WDWH�&RQIHUHQFH�&HQWHU�+RWHO�6WDWH�&ROOHJH��3HQQV\OYDQLD

DQ �RXWUHDFK �SURJUDP �RI �WKH �$PHULFDQ �&HQWHU �IRU �WKH �6WXG\ �RI �'LVWDQFH �(GXFDWLRQ �RI �WKH �&ROOHJH �RI

(GXFDWLRQ

)RU�OHDGHUV�ZLWK�QHZ�UHVSRQVLELOLWLHV�LQ�GLVWDQFH�HGXFDWLRQ��LQFOXGLQJ�

'HDQV�

'LUHFWRUV�

'HSDUWPHQW�+HDGV�

'LVWDQFH�(GXFDWLRQ�3URJUDP�&RRUGLQDWRUV�

,QWHUHVWHG�&RUSRUDWH�3DUWQHUV�

7KH�,QVWLWXWH�ZLOO�SURYLGH�SDUWLFLSDQWV�ZLWK�WKH�RSSRUWXQLW\�WR�

'HYHORS�OHDGHUVKLS�DQG�PDQDJHPHQW�VNLOOV�

*DLQ�DQ�XQGHUVWDQGLQJ�RI�ZRUNLQJ�PRGHOV�RI�GLVWDQFH�HGXFDWLRQ�
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'LVFRYHU�DQG�DSSO\�RSWLRQV�LQ�WKH�FKDQJLQJ�WHFKQRORJLFDO�HQYLURQPHQW�

([SORUH�RUJDQL]DWLRQDO�DQG�SROLF\�LVVXHV�

&UHDWH�VWUDWHJLHV�WR�HQVXUH�WKH�GHOLYHU\�RI�TXDOLW\�HGXFDWLRQ�DW�D�GLVWDQFH�

%XLOG�DQ�RQJRLQJ�VXSSRUW�QHWZRUN�RI�SHHUV�DQG�FROOHDJXHV�

7RSLFV�

3HGDJRJ\�DQG�7HFKQRORJ\�

2UJDQL]DWLRQDO�'HYHORSPHQW�

'HVLJQ�DQG�'HYHORSPHQW�

3ROLF\�,VVXHV�

6WUDWHJLF�,VVXHV�

7RSLFV �ZLOO �EH �SUHVHQWHG �E\ �D �GLVWLQJXLVKHG �IDFXOW\ �RI �OHDGHUV �LQ �WKH �ILHOG �RI �GLVWDQFH �HGXFDWLRQ�

)RU �PRUH �LQIRUPDWLRQ� �YLVLW� � KWWS���ZZZ�RXWUHDFK�SVX�HGX�&	,�/HDGHUVKLSLQ'LVWDQFH(GXFDWLRQ�

%DFN�WR�FRQWHQWV�

0(G�LQ�1HWZRUNHG�&ROODERUDWLYH�/HDUQLQJ

7KH�0(G�LQ�1HWZRUNHG�&ROODERUDWLYH�/HDUQLQJ��/HDUQLQJ�DQG�7HDFKLQJ�YLD�WKH�,QWHUQHW��LV�D�WZR�\HDU

SDUW�WLPH��SURIHVVLRQDO�GHYHORSPHQW�FRXUVH�ZKLFK�LV�UXQ�HQWLUHO\�YLD�WKH�,QWHUQHW��RIIHULQJ�WKH�SRVVLELOLW\

RI�VWXG\�DQ\ZKHUH�LQ�WKH�ZRUOG��,W�LV�GHVLJQHG�WR�SURYLGH�SDUWLFLSDQWV�ZLWK�D�FRPSUHKHQVLYH�JURXQGLQJ

LQ�WKH�WKHRU\�DQG�DSSOLFDWLRQ�RI�QHWZRUNHG�OHDUQLQJ�

7KH�0(G�LV�VXLWDEOH�IRU�D�ZLGH�YDULHW\�RI�SURIHVVLRQDO�SHRSOH�ZKR�ZLVK�WR�GHYHORS�WKHLU�XQGHUVWDQGLQJ

RI��DQG�H[SHUWLVH�LQ��WKLV�QHZ�IRUP�RI�OHDUQLQJ��&XUUHQW�SDUWLFLSDQWV�LQFOXGH�

SURIHVVLRQDO�WUDLQHUV�DQG�GHYHORSHUV��VHOI�HPSOR\HG�RU�LQ�SXEOLF�DQG�SULYDWH�VHFWRU�RUJDQLVDWLRQV�

WHDFKHUV�DQG�OHFWXUHUV�LQ�)XUWKHU��+LJKHU�DQG�2SHQ�(GXFDWLRQ�

DGXOW�FRQWLQXLQJ�HGXFDWRUV�

SHRSOH�ZRUNLQJ�LQ�OLEUDULHV�DQG�UHVRXUFH�FHQWUHV�

RSHQ�DQG�GLVWDQFH�OHDUQLQJ�HGXFDWRUV�DQG�GHYHORSHUV�

)XUWKHU �GHWDLOV� � KWWS���ZZZ�VKHI�DF�XN�XQL�SURMHFWV�FVQO� �RU �HPDLO� � FSG#VKHIILHOG�DF�XN

%DFN�WR�FRQWHQWV�

�
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