
:*6'�&XUULFXOXP�±�6SRUWV�5HDGLQJ�DQG�:ULWLQJ
'HWHUPLQLQJ�7KHPH
'5$)7

+LJK�3ULRULW\�6WDQGDUGV��&&66��6WDWH��1DWLRQDO��7,/6��&5('(��HWF���

&&66�(/$�/LWHUDF\�5/��������'HWHUPLQH�D�WKHPH�RU�FHQWUDO�LGHD�RI�D�WH[W�DQG�DQDO\]H�LQ�GHWDLO�LWV�GHYHORSPHQW�RYHU�WKH�FRXUVH�RI�
WKH�WH[W��LQFOXGLQJ�KRZ�LW�HPHUJHV�DQG�LV�VKDSHG�DQG�UHILQHG�E\�VSHFLILF�GHWDLOV��SURYLGH�DQ�REMHFWLYH�VXPPDU\�RI�WKH�WH[W�
&&66�(/$�/LWHUDF\�5/��������$QDO\]H�KRZ�FRPSOH[�FKDUDFWHUV��H�J���WKRVH�ZLWK�PXOWLSOH�RU�FRQIOLFWLQJ�PRWLYDWLRQV��GHYHORS�RYHU�
WKH�FRXUVH�RI�D�WH[W��LQWHUDFW�ZLWK�RWKHU�FKDUDFWHUV��DQG�DGYDQFH�WKH�SORW�RU�GHYHORS�WKH�WKHPH�
&&66�(/$�/LWHUDF\�5,��������'HWHUPLQH�D�FHQWUDO�LGHD�RI�D�WH[W�DQG�DQDO\]H�LWV�GHYHORSPHQW�RYHU�WKH�FRXUVH�RI�WKH�WH[W��LQFOXGLQJ�
KRZ�LW�HPHUJHV�DQG�LV�VKDSHG�DQG�UHILQHG�E\�VSHFLILF�GHWDLOV��SURYLGH�DQ�REMHFWLYH�VXPPDU\�RI�WKH�WH[W�
&&66�(/$�/LWHUDF\�5,��������$QDO\]H�KRZ�WKH�DXWKRU�XQIROGV�DQ�DQDO\VLV�RU�VHULHV�RI�LGHDV�RU�HYHQWV��LQFOXGLQJ�WKH�RUGHU�LQ�ZKLFK�
WKH�SRLQWV�DUH�PDGH��KRZ�WKH\�DUH�LQWURGXFHG�DQG�GHYHORSHG��DQG�WKH�FRQQHFWLRQV�WKDW�DUH�GUDZQ�EHWZHHQ�WKHP�

&&66�(/$�/LWHUDF\�5/��������
%\�WKH�HQG�RI�JUDGH�����UHDG�DQG�FRPSUHKHQG�OLWHUDWXUH��LQFOXGLQJ�VWRULHV��GUDPDV��DQG�SRHPV��DW�WKH�KLJK�HQG�RI�WKH�JUDGHV������
WH[W�FRPSOH[LW\�EDQG�LQGHSHQGHQWO\�DQG�SURILFLHQWO\�

/HDUQLQJ�*RDO�

6WXGHQWV�ZLOO�EH�DEOH�WR�DQDO\]H�WKH�
GHYHORSPHQW�RI�D�WKHPH�RU�FHQWUDO�LGHD�LQ�
VSRUWV�UHODWHG�WH[WV�

3URILFLHQF\�6FDOHV�

���7KH�VWXGHQW�GHPRQVWUDWHV�DQ�LQ�GHSWK�LQIHUHQFH�RU�DGYDQFHG�
DSSOLFDWLRQ��RU�LQQRYDWHV�ZLWK�WKH�OHDUQLQJ�JRDO�

���7KH�VWXGHQW�GHPRQVWUDWHV�PDVWHU\�RI�WKH�OHDUQLQJ�JRDO�DV�HYLGHQFHG�
E\

Ɣ DQDO\]LQJ�WKH�GHYHORSPHQW�RI�D�WKHPH�RYHU�WKH�FRXUVH�RI�D�VLQJOH�
OLWHUDU\�WH[W�
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Ɣ DQDO\]LQJ�WKH�GHYHORSPHQW�RI�D�FHQWUDO�LGHD�RI�WKH�FRXUVH�RI�D�
ZRUN�RI�OLWHUDU\�QRQ�ILFWLRQ

Ɣ HYDOXDWLQJ�WKH�PDQQHU�LQ�ZKLFK�WKHVH�WKHPHV�RU�FHQWUDO�LGHDV�DUH�
FRPPXQLFDWHG�WR�WKH�UHDGHU��XVLQJ�VSHFLILF�WH[WXDO�HYLGHQFH�DV�
VXSSRUW�

Ɣ SURYLGLQJ�DQ�REMHFWLYH�VXPPDU\�RI�D�WH[W��WDNLQJ�FDUH�WR�QRWH�NH\�
DQG�VSHFLILF�GHWDLOV�IURP�WKH�ZRUN���

���7KH�VWXGHQW�GHPRQVWUDWHV�KH�VKH�LV�QHDULQJ�WKH�OHDUQLQJ�JRDO�E\�

Ɣ UHFRJQL]LQJ�RU�UHFDOOLQJ�VSHFLILF�YRFDEXODU\��VXFK�DV�
FKDUDFWHUL]DWLRQ��V\PEROLVP��PRUDO��DOOHJRU\��FRQIOLFW��XQLYHUVDOLW\��
PRWLI��WKHPH�

Ɣ SHUIRUPLQJ�VSHFLILF�SURFHVVHV��VXFK�DV�
ż SURYLGLQJ�WH[WXDO�HYLGHQFH�RI�WHDFKHU�LGHQWLILHG�WKHPHV�DQG�

WKHLU�GHYHORSPHQW�WKURXJKRXW�WKH�ZRUN�
ż SURYLGLQJ�DQ�REMHFWLYH�VXPPDU\�RI�D�WH[W�

����7KH�VWXGHQW�GHPRQVWUDWHV�OLPLWHG�XQGHUVWDQGLQJ�RU�VNLOO�ZLWK�WKH�
OHDUQLQJ�JRDO�

/HDUQLQJ�7DUJHWV

Ɣ 6WXGHQWV�ZLOO�LGHQWLI\�WH[WXDO�VXSSRUW�IRU�D�WHDFKHU�LGHQWLILHG�WKHPH�
Ɣ 6WXGHQWV�ZLOO�LGHQWLI\�RQH�RU�PRUH�WKHPHV�FHQWUDO�LGHDV�LQGHSHQGHQWO\�
Ɣ 6WXGHQWV�ZLOO�DQDO\]H�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�WKHPH�FHQWUDO�LGHD�DQG�WKH�WH[WXDO�VXSSRUW�
Ɣ 6WXGHQWV�ZLOO�WUDFH�WKH�GHYHORSPHQW�RI�D�WKHPH�LQ�D�OLWHUDU\�WH[W��FLWLQJ�WH[WXDO�HYLGHQFH�DV�VXSSRUW�
Ɣ 6WXGHQWV�ZLOO�WUDFH�WKH�GHYHORSPHQW�RI�D�FHQWUDO�LGHD�LQ�D�ZRUN�RI�OLWHUDU\�QRQ�ILFWLRQ�



:*6'�&XUULFXOXP����6SRUWV�5HDGLQJ�DQG�:ULWLQJ
$UJXPHQW�:ULWLQJ
'5$)7

+LJK�3ULRULW\�6WDQGDUGV��&&66��6WDWH��1DWLRQDO��7,/6��&5('(��HWF���

&&66�(/$�/LWHUDF\�:��������:ULWH�DUJXPHQWV�WR�VXSSRUW�FODLPV�LQ�DQ�DQDO\VLV�RI�VXEVWDQWLYH�WRSLFV�RU�WH[WV��XVLQJ�YDOLG�UHDVRQLQJ�DQG�UHOHYDQW�DQG�VXIILFLHQW�
HYLGHQFH�
&&66�(/$�/LWHUDF\�:��������3URGXFH�FOHDU�DQG�FRKHUHQW�ZULWLQJ�LQ�ZKLFK�WKH�GHYHORSPHQW��RUJDQL]DWLRQ��DQG�VW\OH�DUH�DSSURSULDWH�WR�WDVN��SXUSRVH��DQG�
DXGLHQFH���*UDGH�VSHFLILF�H[SHFWDWLRQV�IRU�ZULWLQJ�W\SHV�DUH�GHILQHG�LQ�VWDQGDUGV��±��DERYH��
&&66�(/$�/LWHUDF\�:��������'HYHORS�DQG�VWUHQJWKHQ�ZULWLQJ�DV�QHHGHG�E\�SODQQLQJ��UHYLVLQJ��HGLWLQJ��UHZULWLQJ��RU�WU\LQJ�D�QHZ�DSSURDFK��IRFXVLQJ�RQ�
DGGUHVVLQJ�ZKDW�LV�PRVW�VLJQLILFDQW�IRU�D�VSHFLILF�SXUSRVH�DQG�DXGLHQFH���(GLWLQJ�IRU�FRQYHQWLRQV�VKRXOG�GHPRQVWUDWH�FRPPDQG�RI�/DQJXDJH�VWDQGDUGV��±��XS�
WR�DQG�LQFOXGLQJ�JUDGHV��±���KHUH��
&&66�(/$�/LWHUDF\�:��������8VH�WHFKQRORJ\��LQFOXGLQJ�WKH�,QWHUQHW��WR�SURGXFH��SXEOLVK��DQG�XSGDWH�LQGLYLGXDO�RU�VKDUHG�ZULWLQJ�SURGXFWV��WDNLQJ�DGYDQWDJH�RI�
WHFKQRORJ\¶V�FDSDFLW\�WR�OLQN�WR�RWKHU�LQIRUPDWLRQ�DQG�WR�GLVSOD\�LQIRUPDWLRQ�IOH[LEO\�DQG�G\QDPLFDOO\�
&&66�(/$�/LWHUDF\�:���������:ULWH�URXWLQHO\�RYHU�H[WHQGHG�WLPH�IUDPHV��WLPH�IRU�UHVHDUFK��UHIOHFWLRQ��DQG�UHYLVLRQ��DQG�VKRUWHU�WLPH�IUDPHV��D�VLQJOH�VLWWLQJ�RU�
D�GD\�RU�WZR��IRU�D�UDQJH�RI�WDVNV��SXUSRVHV��DQG�DXGLHQFHV�
+LJK�6FKRRO�7,/6�6WUDQG�,9���7RROV�RI�WKH�7UDGH���6WXGHQWV�ZLOO�EH�DEOH�WR�XVH�DSSURSULDWH�GLJLWDO�WRROV�ZLWKLQ�DQG�DFURVV�FRQWHQW�DUHDV�LQ�SUHSDUDWLRQ�IRU�SRVW�
VHFRQGDU\�H[SHULHQFHV�

/HDUQLQJ�*RDO�

6WXGHQW�ZLOO�EH�DEOH�WR�ZULWH�VWURQJ�
DUJXPHQWV�

3URILFLHQF\�6FDOHV�

���7KH�VWXGHQW�GHPRQVWUDWHV�DQ�LQ�GHSWK�LQIHUHQFH�RU�DGYDQFHG�DSSOLFDWLRQ��RU�
LQQRYDWHV�ZLWK�WKH�OHDUQLQJ�JRDO�

���7KH�VWXGHQW�GHPRQVWUDWHV�PDVWHU\�RI�WKH�OHDUQLQJ�JRDO�DV�HYLGHQFHG�E\

Ɣ ZULWLQJ�DUJXPHQWV�WR�VXSSRUW�FODLPV�LQ�DQ�DQDO\VLV�RI�WRSLFV�RU�WH[WV��
XVLQJ�YDOLG�UHDVRQLQJ�DQG�UHOHYDQW�DQG�VXIILFLHQW�HYLGHQFH�

භ LQWURGXFLQJ�LQIRUPHG�FODLPV��HVWDEOLVKLQJ�WKH�UHOHYDQFH�RI�WKH�
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FODLPV��DQG�FUHDWLQJ�DQ�RUJDQL]DWLRQ�WKDW�ORJLFDOO\�VHTXHQFHV�FODLPV��
FRXQWHUFODLPV��UHDVRQV��DQG�HYLGHQFH���&&66�(/$�/LWHUDF\�:�������D�

භ GHYHORSLQJ�FODLPV�DQG�FRXQWHUFODLPV�IDLUO\��VXSSO\LQJ�WKH�HYLGHQFH�IRU�
HDFK�ZKLOH�SRLQWLQJ�RXW�WKH�VWUHQJWKV�DQG�OLPLWDWLRQV�RI�ERWK����&&66�(/$�
/LWHUDF\�:�������E�

භ XVLQJ�WUDQVLWLRQV�WR�OLQN�WKH�PDMRU�VHFWLRQV�RI�WKH�WH[W�WR�FUHDWH�FRKHVLRQ��
�&&66�(/$�/LWHUDF\�:�������F�

භ HVWDEOLVKLQJ�DQG�PDLQWDLQLQJ�FRQVLVWHQW�XVH�RI�D�IRUPDO�WRQH�ZKLOH�
DWWHQGLQJ�WR�WKH�QRUPV�DQG�FRQYHQWLRQV�RI�0/$���&&66�(/$�/LWHUDF\�:���
����G�

භ SURYLGLQJ�D�FRQFOXGLQJ�VWDWHPHQW�RU�VHFWLRQ�WKDW�IROORZV�IURP�DQG�
VXSSRUWV�WKH�DUJXPHQW�SUHVHQWHG���&&66�(/$�/LWHUDF\�:�������H�

���7KH�VWXGHQW�GHPRQVWUDWHV�KH�VKH�LV�QHDULQJ�SURILFLHQF\�E\

Ɣ UHFRJQL]LQJ�RU�UHFDOOLQJ�EDVLF�YRFDEXODU\��VXFK�DV���SHUVXDVLRQ�YV��
DUJXPHQWDWLRQ��UHSHWLWLRQ��DXWKRULW\��HYLGHQFH��DQG�YDOLGLW\�

Ɣ SHUIRUPLQJ�VSHFLILF�SURFHVVHV��VXFK�DV�
භ DUWLFXODWLQJ�VSHFLILHG�SDWWHUQV�RI�ORJLFDO�VHTXHQFH�IRU�

DUJXPHQWDWLRQ�
භ HVWDEOLVKLQJ�D�FODLP�DQG�SURYLGLQJ�UHOHYDQW�HYLGHQFH�IRU�WKH�

FODLP�
භ ZULWH�DUJXPHQWV�XVLQJ�D�WHDFKHU�SURYLGHG�WHPSODWH�

���7KH�VWXGHQW�GHPRQVWUDWHV�OLPLWHG�XQGHUVWDQGLQJ�RU�VNLOO�ZLWK�WKH�OHDUQLQJ�
JRDO�

/HDUQLQJ�7DUJHWV
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Ɣ 6WXGHQWV�LGHQWLI\�D�WRSLF�
Ɣ 6WXGHQWV�GUDIW�D�WKHVLV�VWDWHPHQW�IURP�WKH�WRSLF�
Ɣ 6WXGHQWV�GR�SUHOLPLQDU\�UHVHDUFK�WR�HVWDEOLVK�DUJXPHQWV��
Ɣ 6WXGHQWV�FROOHFW�DQG�HYDOXDWH�VRXUFHV�
Ɣ 6WXGHQWV�JHQHUDWH�QRWHV�
Ɣ 6WXGHQWV�VKDSH�WKHLU�DUJXPHQW�LQWR�DQ�RXWOLQH�
Ɣ 6WXGHQWV�GUDIW�DQG�UHYLVH�WKHLU�HVVD\�

/HDUQLQJ�'HVLJQ�



t'^���ƵƌƌŝĐƵůƵŵ�ʹ�^ƉŽƌƚƐ�ZĞĂĚŝŶŐ�ĂŶĚ�tƌŝƚŝŶŐ
�ŽŶǀĞŶƚŝŽŶƐ�ŽĨ�^ƚĂŶĚĂƌĚ��ŶŐůŝƐŚ
�Z�&d

+LJK�3ULRULW\�6WDQGDUGV��&&66��6WDWH��1DWLRQDO��7,/6��&5('(��HWF���

��^^͘�>�Ͳ>ŝƚĞƌĂĐǇ͘>͘ϵͲϭϬ͘ϭ��ĞŵŽŶƐƚƌĂƚĞ�ĐŽŵŵĂŶĚ�ŽĨ�ƚŚĞ�ĐŽŶǀĞŶƚŝŽŶƐ�ŽĨ�ƐƚĂŶĚĂƌĚ��ŶŐůŝƐŚ�ŐƌĂŵŵĂƌ�ĂŶĚ�ƵƐĂŐĞ�ǁŚĞŶ�ǁƌŝƚŝŶŐ�Žƌ�ƐƉĞĂŬŝŶŐ͘

��^^͘�>�Ͳ>ŝƚĞƌĂĐǇ͘>͘ϵͲϭϬ͘Ϯ��ĞŵŽŶƐƚƌĂƚĞ�ĐŽŵŵĂŶĚ�ŽĨ�ƚŚĞ�ĐŽŶǀĞŶƚŝŽŶƐ�ŽĨ�ƐƚĂŶĚĂƌĚ��ŶŐůŝƐŚ�ĐĂƉŝƚĂůŝǌĂƚŝŽŶ͕�ƉƵŶĐƚƵĂƚŝŽŶ͕�ĂŶĚ�ƐƉĞůůŝŶŐ�ǁŚĞŶ�ǁƌŝƚŝŶŐ͘

/HDUQLQJ�*RDO�

^ƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ĂďůĞ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ĐŽŵŵĂŶĚ�
ŽĨ�ƚŚĞ�ĐŽŶǀĞŶƚŝŽŶƐ�ŽĨ�ƐƚĂŶĚĂƌĚ��ŶŐůŝƐŚ�ŐƌĂŵŵĂƌ�
ĂŶĚ�ƵƐĂŐĞ�ŝŶ�ĐŽŶƚĞǆƚ�ǁŚĞŶ�ǁƌŝƚŝŶŐ͘

3URILFLHQF\�6FDOH

ϰ͗�dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ĂŶ�ŝŶͲĚĞƉƚŚ�ŝŶĨĞƌĞŶĐĞ͕�ĂĚǀĂŶĐĞĚ�ĂƉƉůŝĐĂƚŝŽŶ�Žƌ�ŝŶŶŽǀĂƚĞƐ�
ǁŝƚŚ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů͘

ϯ͗��dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ŵĂƐƚĞƌǇ�ŽĨ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů�ďǇ

භ ĚĞŵŽŶƐƚƌĂƚŝŶŐ�ŵĂƐƚĞƌǇ�ŽĨ�ŐƌĂĚĞͲĂƉƉƌŽƉƌŝĂƚĞ�ĐŽŶǀĞŶƚŝŽŶƐ�ŽĨ�ŐƌĂŵŵĂƌ�ĂŶĚ�
ƵƐĂŐĞ�ŝŶ�ĐŽŶƚĞǆƚ͘

භ ƌĞĐŽŐŶŝǌŝŶŐ�ĂŶĚ�ĐŽƌƌĞĐƚůǇ�ƵƐŝŶŐ�ƉĂƌƚƐ�ŽĨ�ƐƉĞĞĐŚ͕�ĞŶĚͲŵĂƌŬ�ƉƵŶĐƚƵĂƚŝŽŶ͕�ĂŶĚ�
ĐŽŵŵĂ�ƌƵůĞƐ�ƚŽ�ĐƌĞĂƚĞ�ŝŶĨŽƌŵĂů�ĂŶĚ�ĨŽƌŵĂů�ǁƌŝƚŝŶŐ�ƉŝĞĐĞƐ͘

භ ƌĞĐŽŐŶŝǌŝŶŐ�ĂŶĚ�ĐŽƌƌĞĐƚůǇ�ƵƐŝŶŐ�ƐƵďũĞĐƚ͕�ǀĞƌďͬƉƌĞĚŝĐĂƚĞ͕�ĂŶĚ�ŽďũĞĐƚ͘
භ ƵƐŝŶŐ�ĐŽŵŵĂƐ�ĐŽƌƌĞĐƚůǇ�ǁŝƚŚ�ƉŚƌĂƐĞƐ�ĂŶĚ�ĐůĂƵƐĞƐ͖�ƵƐŝŶŐ�ƐĞŵŝĐŽůŽŶƐ�ĂŶĚ�ĐŽůŽŶƐ�

ĐŽƌƌĞĐƚůǇ͘�

Ϯ͗�dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ŚĞͬƐŚĞ�ŝƐ�ŶĞĂƌŝŶŐ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů�ďǇ

භ ƌĞĐŽŐŶŝǌŝŶŐ�Žƌ�ƌĞĐĂůůŝŶŐ�ƐƉĞĐŝĨŝĐ�ǀŽĐĂďƵůĂƌǇ͕�ƐƵĐŚ�ĂƐ�ŶŽƵŶƐ͕�ƉƌŽŶŽƵŶƐ͕�
ĂĚũĞĐƚŝǀĞƐ͕�ǀĞƌďƐ͕�ĂĚǀĞƌďƐ͕�ƉƌĞƉŽƐŝƚŝŽŶƐ͕�ĐŽŶũƵŶĐƚŝŽŶƐ͕�ŝŶƚĞƌũĞĐƚŝŽŶƐ͕�ƐƵďũĞĐƚ͕�
ƉƌĞĚŝĐĂƚĞ͕�ŽďũĞĐƚ͕�ĐĂƉŝƚĂůŝǌĂƚŝŽŶ�ƌƵůĞƐ͕�ĞŶĚͲŵĂƌŬ�ƉƵŶĐƚƵĂƚŝŽŶ͕�ĂŶĚ�ƉƌĞͲ
ĚĞƚĞƌŵŝŶĞĚ�ĐŽŵŵĂ�ƌƵůĞƐ͘
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භ ƉĞƌĨŽƌŵŝŶŐ�ƐƉĞĐŝĨŝĐ�ƉƌŽĐĞƐƐĞƐ͕�ƐƵĐŚ�ĂƐ͗
ӑ ƵƐŝŶŐ�ŐƌĂĚĞͲĂƉƉƌŽƉƌŝĂƚĞ�ŐƌĂŵŵĂƌ�ĂŶĚ�ƵƐĂŐĞ�ŝŶ�ŝƐŽůĂƚŝŽŶ͘

ϭ͗�dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�Ă�ůŝŵŝƚĞĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�Žƌ�ƐŬŝůů�ǁŝƚŚ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů͘

/HDUQLQJ�7DUJHWV�

භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ŝĚĞŶƚŝĨǇ�ƚŚĞ�ƉĂƌƚƐ�ŽĨ�ƐƉĞĞĐŚ�ŝŶ�ŝƐŽůĂƚŝŽŶ͘
භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ĂƉƉůǇ�ƚŚĞ�ƌƵůĞƐ�ŽĨ�ĞŶĚ�ƉƵŶĐƚƵĂƚŝŽŶ�ŝŶ�ŝƐŽůĂƚŝŽŶ͘
භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ŝĚĞŶƚŝĨǇ�ƐƵďũĞĐƚ͕�ǀĞƌďͬƉƌĞĚŝĐĂƚĞ�ĂŶĚ�ŽďũĞĐƚƐ͘
භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ƌĞǀŝƐĞ�ƚŚĞŝƌ�ŽƌŝŐŝŶĂů�ǁƌŝƚŝŶŐ�ĨŽƌ�ĐŽƌƌĞĐƚ�ƵƐĞ�ŽĨ�ĞŶĚ�ƉƵŶĐƚƵĂƚŝŽŶ͘
භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ŝĚĞŶƚŝĨǇ�ĐŽƌƌĞĐƚ�ƵƐĞ�ŽĨ�ĐŽŵŵĂƐ�ǁŝƚŚ�ƉŚƌĂƐĞƐ�ĂŶĚ�ĐůĂƵƐĞƐ�ŝŶ�ŝƐŽůĂƚŝŽŶ͘
භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ƌĞǀŝƐĞ�ƚŚĞŝƌ�ŽƌŝŐŝŶĂů�ǁƌŝƚŝŶŐ�ĨŽƌ�ĐŽƌƌĞĐƚ�ƵƐĞ�ŽĨ�ĐŽŵŵĂƐ�ǁŝƚŚ�ƉŚƌĂƐĞƐ�ĂŶĚ�ĐůĂƵƐĞƐ͘
භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ŝĚĞŶƚŝĨǇ�ĐŽƌƌĞĐƚ�ƵƐĞ�ŽĨ�ƐĞŵŝĐŽůŽŶƐ�ĂŶĚ�ĐŽůŽŶƐ�ŝŶ�ŝƐŽůĂƚŝŽŶ͘
භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ƌĞǀŝƐĞ�ƚŚĞŝƌ�ŽƌŝŐŝŶĂů�ǁƌŝƚŝŶŐ�ĨŽƌ�ĐŽƌƌĞĐƚ�ƵƐĞ�ŽĨ�ƐĞŵŝĐŽůŽŶƐ�ĂŶĚ�ĐŽůŽŶƐ͘

/HDUQLQJ�'HVLJQ�



:*6'�&XUULFXOXP����6SRUWV�5HDGLQJ�DQG�:ULWLQJ
3UHVHQWDWLRQ�RI�,QIRUPDWLRQ
'5$)7

+LJK�3ULRULW\�6WDQGDUGV��&&66��6WDWH��1DWLRQDO��7,/6��&5('(��HWF���

Ɣ &&66�(/$�/LWHUDF\�6/��������3UHVHQW�LQIRUPDWLRQ��ILQGLQJV��DQG�VXSSRUWLQJ�HYLGHQFH�FOHDUO\��FRQFLVHO\��DQG�ORJLFDOO\�VXFK�WKDW�OLVWHQHUV�
FDQ�IROORZ�WKH�OLQH�RI�UHDVRQLQJ�DQG�WKH�RUJDQL]DWLRQ��GHYHORSPHQW��VXEVWDQFH��DQG�VW\OH�DUH�DSSURSULDWH�WR�SXUSRVH��DXGLHQFH��DQG�
WDVN�

Ɣ &&66�(/$�/LWHUDF\�6/��������0DNH�VWUDWHJLF�XVH�RI�GLJLWDO�PHGLD��H�J���WH[WXDO��JUDSKLFDO��DXGLR��YLVXDO��DQG�LQWHUDFWLYH�HOHPHQWV��LQ�
SUHVHQWDWLRQV�WR�HQKDQFH�XQGHUVWDQGLQJ�RI�ILQGLQJV��UHDVRQLQJ��DQG�HYLGHQFH�DQG�WR�DGG�LQWHUHVW�

Ɣ &&66�(/$�/LWHUDF\�6/��������$GDSW�VSHHFK�WR�D�YDULHW\�RI�FRQWH[WV�DQG�WDVNV��GHPRQVWUDWLQJ�FRPPDQG�RI�IRUPDO�(QJOLVK�ZKHQ�
LQGLFDWHG�RU�DSSURSULDWH���6HH�JUDGHV��±���/DQJXDJH�VWDQGDUGV���DQG���KHUH�IRU�VSHFLILF�H[SHFWDWLRQV��

Ɣ +LJK�6FKRRO�7,/6�6WUDQG�,���&UHDWLYLW\�DQG�&RPPXQLFDWLRQ���6WXGHQWV�ZLOO�EH�DEOH�WR�FUHDWH�LQGHSHQGHQW�DQG�FROODERUDWLYH�DXWKHQWLF�RULJLQDO�SURMHFWV�
WKDW�DUH�DXGLHQFH�DSSURSULDWH��H[SUHVVHG�LQ�D�YDULHW\�RI�GLJLWDO�IRUPDWV�VXFK�DV�RQOLQH�OHDUQLQJ�DQG�FRPPXQLFDWLRQ�

Ɣ +LJK�6FKRRO�7,/6�6WUDQG�,9���7RROV�RI�WKH�7UDGH���6WXGHQWV�ZLOO�EH�DEOH�WR�XVH�DSSURSULDWH�GLJLWDO�WRROV�ZLWKLQ�DQG�DFURVV�FRQWHQW�DUHDV�LQ�SUHSDUDWLRQ�
IRU�SRVW�VHFRQGDU\�H[SHULHQFHV�

/HDUQLQJ�*RDO�

6WXGHQWV�ZLOO�EH�DEOH�WR�SUHVHQW�WKHLU�NQRZOHGJH�
DQG�LGHDV�XVLQJ�FOHDU�HYLGHQFH��FRQFLVH�ORJLF��
DQG�DSSURSULDWH�VW\OH�

3URILFLHQF\�6FDOHV�

���7KH�VWXGHQW�GHPRQVWUDWHV�DQ�LQ�GHSWK�LQIHUHQFH��DGYDQFHG�DSSOLFDWLRQ�
RU�LQQRYDWHV�ZLWK�WKH�OHDUQLQJ�JRDO�

����7KH�VWXGHQW�GHPRQVWUDWHV�PDVWHU\�RI�WKH�OHDUQLQJ�JRDO�E\

Ɣ SUHVHQWLQJ�LQIRUPDWLRQ��ILQGLQJV��DQG�VXSSRUWLQJ�HYLGHQFH�FOHDUO\��
FRQFLVHO\��DQG�ORJLFDOO\�

Ɣ PDNLQJ�VWUDWHJLF�XVH�RI�PXOWLPHGLD�DQG�GLJLWDO�PHGLD�

Ɣ GHPRQVWUDWLQJ�D�FRPPDQG�RI�DFDGHPLF�(QJOLVK�



����6WXGHQW�GHPRQVWUDWHV�KH�VKH�LV�QHDULQJ�WKH�OHDUQLQJ�JRDO�E\

Ɣ UHFRJQL]LQJ�RU�UHFDOOLQJ�VSHFLILF�YRFDEXODU\��VXFK�DV��HYLGHQFH��
VW\OH��VXEVWDQFH��RUJDQL]DWLRQ��SXUSRVH��DXGLHQFH��WDVN��DFDGHPLF�
(QJOLVK�

Ɣ SHUIRUPLQJ�VSHFLILF�SURFHVVHV��VXFK�DV�
ż PDNLQJ�DGHTXDWH�SUHVHQWDWLRQV�WR�DQ�DXGLHQFH�RI�SHHUV�

DIWHU�PDNLQJ�WHDFKHU�VXJJHVWHG�UHYLVLRQV�
ż PDNLQJ�XVH�RI�VRPH�GLJLWDO�UHVRXUFHV�
ż GHPRQVWUDWLQJ�DZDUHQHVV�RI�WKH�FRQYHQWLRQV�RI��DFDGHPLF�

(QJOLVK�

���6WXGHQW�GHPRQVWUDWHV�D�OLPLWHG�XQGHUVWDQGLQJ�RU�VNLOO�ZLWK�WKH�OHDUQLQJ�
JRDO�

/HDUQLQJ�7DUJHWV
���6WXGHQWV�OHDUQ�DQG�UHKHDUVH�WKH�VNLOOV�QHFHVVDU\�IRU�DGGUHVVLQJ�DQ�DXGLHQFH�HIIHFWLYHO\�
���6WXGHQWV�UHYLHZ�WHUPV�UHOHYDQW�WR�DFDGHPLF�SUHVHQWDWLRQ�
���6WXGHQWV�JLYH�SUHVHQWDWLRQV�DQG�JLYH�DQG�UHFHLYH�IHHGEDFN�

/HDUQLQJ�'HVLJQ�



:*6'�&XUULFXOXP����6SRUWV�5HDGLQJ�DQG�:ULWLQJ
5HVHDUFK
'5$)7

+LJK�3ULRULW\�6WDQGDUGV��&&66��6WDWH��1DWLRQDO��7,/6��&5('(��HWF���

Ɣ &&66�(/$�/LWHUDF\�:��������&RQGXFW�VKRUW�DV�ZHOO�DV�PRUH�VXVWDLQHG�UHVHDUFK�SURMHFWV�WR�DQVZHU�D�TXHVWLRQ��LQFOXGLQJ�D�VHOI�
JHQHUDWHG�TXHVWLRQ��RU�VROYH�D�SUREOHP��QDUURZ�RU�EURDGHQ�WKH�LQTXLU\�ZKHQ�DSSURSULDWH��V\QWKHVL]H�PXOWLSOH�VRXUFHV�RQ�WKH�VXEMHFW��
GHPRQVWUDWLQJ�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�XQGHU�LQYHVWLJDWLRQ�

Ɣ &&66�(/$�/LWHUDF\�:��������*DWKHU�UHOHYDQW�LQIRUPDWLRQ�IURP�PXOWLSOH�DXWKRULWDWLYH�SULQW�DQG�GLJLWDO�VRXUFHV��XVLQJ�DGYDQFHG�VHDUFKHV�
HIIHFWLYHO\��DVVHVV�WKH�XVHIXOQHVV�RI�HDFK�VRXUFH�LQ�DQVZHULQJ�WKH�UHVHDUFK�TXHVWLRQ��LQWHJUDWH�LQIRUPDWLRQ�LQWR�WKH�WH[W�VHOHFWLYHO\�WR�
PDLQWDLQ�WKH�IORZ�RI�LGHDV��DYRLGLQJ�SODJLDULVP�DQG�IROORZLQJ�D�VWDQGDUG�IRUPDW�IRU�FLWDWLRQ�

Ɣ &&66�(/$�/LWHUDF\�:��������'UDZ�HYLGHQFH�IURP�OLWHUDU\�RU�LQIRUPDWLRQDO�WH[WV�WR�VXSSRUW�DQDO\VLV��UHIOHFWLRQ��DQG�UHVHDUFK�
Ɣ +LJK�6FKRRO�7,/6�6WUDQG�,,��,QIRUPDWLRQ�/LWHUDF\���6WXGHQWV�ZLOO�EH�DEOH�WR�UHVHDUFK�DQG�V\QWKHVL]H�LQIRUPDWLRQ��XVH�D�YDULHW\�RI�GLJLWDO�

UHVRXUFHV��UHWULHYH�DQG�HYDOXDWH�UHOLDELOLW\�DQG�DFFXUDF\�IURP�DSSURSULDWHO\�FLWHG�VRXUFHV��GUDZ�HYLGHQFH�EDVHG�FRQFOXVLRQV�LQ�RUGHU�WR�
SURYH�FRPSUHKHQVLRQ�RI�FRXUVH�REMHFWLYHV�

Ɣ +LJK�6FKRRO�7,/6�6WUDQG�,9���7RROV�RI�WKH�7UDGH���6WXGHQWV�ZLOO�EH�DEOH�WR�XVH�DSSURSULDWH�GLJLWDO�WRROV�ZLWKLQ�DQG�DFURVV�FRQWHQW�DUHDV�LQ�SUHSDUDWLRQ�
IRU�SRVW�VHFRQGDU\�H[SHULHQFHV�

/HDUQLQJ�*RDO�

7KH�VWXGHQW�ZLOO�EH�DEOH�WR�FRQGXFW�UHVHDUFK�
SURMHFWV�LQ�RUGHU�WR�VXFFHVVIXOO\�DQVZHU�D�
TXHVWLRQ�RU�VROYH�D�SUREOHP�

3URILFLHQF\�6FDOHV�

���7KH�VWXGHQW�GHPRQVWUDWHV�DQ�LQ�GHSWK�LQIHUHQFH�RU�DGYDQFHG�
DSSOLFDWLRQ��RU�LQQRYDWHV�ZLWK�WKH�OHDUQLQJ�JRDO�

����7KH�VWXGHQW�GHPRQVWUDWHV�PDVWHU\�RI�WKH�OHDUQLQJ�JRDO�DV�HYLGHQFHG�
E\

Ɣ FRQGXFWLQJ�VKRUW�DV�ZHOO�DV�PRUH�FRPSOH[�UHVHDUFK�SURMHFWV�WR�
DQVZHU�D�TXHVWLRQ��LQFOXGLQJ�D�VHOI�JHQHUDWHG�TXHVWLRQ��RU�VROYH�D�
SUREOHP�

Ɣ XVLQJ�DGYDQFHG�GDWDEDVH�VHDUFKHV�HIIHFWLYHO\�
Ɣ HYDOXDWLQJ�VRXUFH�PDWHULDO�IRU�UHOHYDQFH�DQG�UHOLDELOLW\�
Ɣ RUJDQL]LQJ�UHVHDUFK�UHVXOWV�V\VWHPDWLFDOO\�



Ɣ LQWHJUDWLQJ�DQG�GRFXPHQWLQJ�VRXUFH�PDWHULDO�LQWR�RULJLQDO�
FRPSRVLWLRQV��

Ɣ QDUURZLQJ�RU�EURDGHQLQJ�WKH�LQTXLU\�ZKHQ�DSSURSULDWH�
Ɣ V\QWKHVL]LQJ�PXOWLSOH�VRXUFHV�RQ�WKH�VXEMHFW��GHPRQVWUDWLQJ�DQ�

XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�XQGHU�LQYHVWLJDWLRQ�

����7KH�VWXGHQW�GHPRQVWUDWHV�KH�VKH�LV�QHDULQJ�WKH�OHDUQLQJ�JRDO�E\

Ɣ UHFRJQL]LQJ�RU�UHFDOOLQJ�VSHFLILF�YRFDEXODU\��VXFK�DV��FLWDWLRQ��
V\QWKHVL]H��GRFXPHQWDWLRQ��VHDUFK�FULWHULD��SODJLDULVP��FUHGLELOLW\��
GDWDEDVH��SULPDU\�DQG�VHFRQGDU\�VRXUFH��VHDUFK�HQJLQH�

Ɣ SHUIRUPLQJ�VSHFLILF�SURFHVVHV��VXFK�DV�
Ɣ VHOHFWLQJ�D�WRSLF�
Ɣ ZULWLQJ�DQG�UHYLVLQJ�D�UHVHDUFK�TXHVWLRQ�
Ɣ FKRRVLQJ�UHOHYDQW�UHVRXUFHV�
Ɣ WDNLQJ�HIIHFWLYH�QRWHV�
Ɣ RUJDQL]LQJ�DQG�V\QWKHVL]LQJ�LQIRUPDWLRQ�FROOHFWHG�IURP�

PRUH�WKDQ�RQH�VRXUFH�
Ɣ GHPRQVWUDWLQJ�XVH�RI�DSSURSULDWH�FLWDWLRQV�
Ɣ ZULWLQJ�D�UHVHDUFK�FRPSRVLWLRQ�IROORZLQJ�D�WHDFKHU�SURYLGHG�

WHPSODWH�

/HDUQLQJ�7DUJHWV�
Ɣ 6WXGHQWV�FKRRVH�RU�DUH�DVVLJQHG�D�WRSLF�
Ɣ 6WXGHQWV�DUH�LQVWUXFWHG�LQ�HIIHFWLYH�GDWDEDVH�VHDUFK�PHWKRGV�
Ɣ 6WXGHQWV�FROOHFW�UHOHYDQW�DQG�YDULHG�VRXUFHV�
Ɣ 6WXGHQWV�HYDOXDWH�VRXUFHV�IRU�UHOHYDQF\�DQG�UHOLDELOLW\�
Ɣ 6WXGHQWV�UHILQH�UHVHDUFK�TXHVWLRQV�UHDGLO\�
Ɣ 6WXGHQWV�FKRRVH�D�SHUVRQDOO\�HIIHFWLYH�PHWKRG�RI�WDNLQJ�DQG�RUJDQL]LQJ�QRWHV�



Ɣ 6WXGHQWV�XQGHUVWDQG�ZKDW�FRQVWLWXWHV�SODJLDULVP�DQG�KRZ�WR�PDLQWDLQ�DFDGHPLF�KRQHVW\�

/HDUQLQJ�'HVLJQ�



:*6'�&XUULFXOXP����6SRUWV�5HDGLQJ�	�:ULWLQJ
9RFDE�$FTXLVLWLRQ�	�8VH
'5$)7

+LJK�3ULRULW\�6WDQGDUGV��&&66��6WDWH��1DWLRQDO��7,/6��&5('(��HWF���

Ɣ &&66�(/$�/LWHUDF\�/��������'HWHUPLQH�RU�FODULI\�WKH�PHDQLQJ�RI�XQNQRZQ�DQG�PXOWLSOH�PHDQLQJ�ZRUGV�DQG�SKUDVHV�EDVHG�RQ�JUDGHV��±���UHDGLQJ�
DQG�FRQWHQW��FKRRVLQJ�IOH[LEO\�IURP�D�UDQJH�RI�VWUDWHJLHV�

Ɣ &&66�(/$�/LWHUDF\�/��������'HPRQVWUDWH�XQGHUVWDQGLQJ�RI�ILJXUDWLYH�ODQJXDJH��ZRUG�UHODWLRQVKLSV��DQG�QXDQFHV�LQ�ZRUG�PHDQLQJV�

/HDUQLQJ�*RDO�

^ƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ĂďůĞ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ĐŽŵŵĂŶĚ�
ŽĨ�ŐƌĂĚĞͲůĞǀĞů�ŐĞŶĞƌĂů�ǀŽĐĂďƵůĂƌǇ͘

WƌŽĨŝĐŝĞŶĐǇ�^ĐĂůĞ

ϰ͗�dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ĂŶ�ŝŶͲĚĞƉƚŚ�ŝŶĨĞƌĞŶĐĞ�Žƌ�ĂĚǀĂŶĐĞĚ�ĂƉƉůŝĐĂƚŝŽŶ͕�Žƌ�
ŝŶŶŽǀĂƚĞƐ�ǁŝƚŚ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů͘

ϯ͗��dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ŵĂƐƚĞƌǇ�ŽĨ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů�ďǇ
Ɣ ƵƐŝŶŐ�ĐŽŶƚĞǆƚ�ĂƐ�Ă�ĐůƵĞ�ƚŽ�ƚŚĞ�ŵĞĂŶŝŶŐ�ŽĨ�Ă�ǁŽƌĚ�Žƌ�ƉŚƌĂƐĞ͘�;&&66�(/$�

/LWHUDF\�/�������DͿ
Ɣ ŝĚĞŶƚŝĨǇŝŶŐ�ĂŶĚ�ĐŽƌƌĞĐƚůǇ�ƵƐŝŶŐ�ƉĂƚƚĞƌŶƐ�ŽĨ�ǁŽƌĚ�ĐŚĂŶŐĞƐ�ƚŚĂƚ�ŝŶĚŝĐĂƚĞ�ĚŝĨĨĞƌĞŶƚ�

ŵĞĂŶŝŶŐƐ�Žƌ�ƉĂƌƚƐ�ŽĨ�ƐƉĞĞĐŚ͘�;&&66�(/$�/LWHUDF\�/�������ďͿ
Ɣ ĐŽŶƐƵůƚŝŶŐ�ŐĞŶĞƌĂů�ĂŶĚ�ƐƉĞĐŝĂůŝǌĞĚ�ƌĞĨĞƌĞŶĐĞ�ŵĂƚĞƌŝĂůƐ�;Ğ͘Ő͕͘�ĚŝĐƚŝŽŶĂƌŝĞƐ͕�

ŐůŽƐƐĂƌŝĞƐ͕�ƚŚĞƐĂƵƌƵƐĞƐͿ͕�ďŽƚŚ�ƉƌŝŶƚ�ĂŶĚ�ĚŝŐŝƚĂů͕�ƚŽ�ĨŝŶĚ�ƚŚĞ�ƉƌŽŶƵŶĐŝĂƚŝŽŶ�ŽĨ�
Ă�ǁŽƌĚ�Žƌ�ĚĞƚĞƌŵŝŶĞ�Žƌ�ĐůĂƌŝĨǇ�ŝƚƐ�ƉƌĞĐŝƐĞ�ŵĞĂŶŝŶŐ͕�ŝƚƐ�ƉĂƌƚ�ŽĨ�ƐƉĞĞĐŚ͕�Žƌ�ŝƚƐ�
ƐƚĂŶĚĂƌĚ�ƵƐĂŐĞ͘�;&&66�(/$�/LWHUDF\�/�������ĐͿ

Ɣ ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ĐŽŶŶŽƚĂƚŝŽŶƐ�ŽĨ�ǁŽƌĚƐ�ǁŝƚŚ�ƐŝŵŝůĂƌ�ĚĞŶŽƚĂƚŝŽŶƐ͘��
;&&66�(/$�/LWHUDF\�/�������ĐͿ

Ϯ͗�dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�ŚĞͬƐŚĞ�ŝƐ�ŶĞĂƌŝŶŐ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů�ďǇ



Ɣ ƌĞĐŽŐŶŝǌŝŶŐ�Žƌ�ƌĞĐĂůůŝŶŐ�ďĂƐŝĐ�ǀŽĐĂďƵůĂƌǇ͕�ƐƵĐŚ�ĂƐ͗�ƐƚĞŵ͕�ƉƌĞĨŝǆ͕�ƐƵĨĨŝǆ͕�ĐŽŶƚĞǆƚ�
ĐůƵĞ͕�ĂŶĚ�ƉƌŽŶƵŶĐŝĂƚŝŽŶ͘

Ɣ ƉĞƌĨŽƌŵŝŶŐ�ďĂƐŝĐ�ƉƌŽĐĞƐƐĞƐ�ƐƵĐŚ�ĂƐ�ƌĞĐŽŐŶŝǌŝŶŐ�ŐƌĂĚĞͲůĞǀĞů�ĂŶĚ�ĚŽŵĂŝŶͲ
ƐƉĞĐŝĨŝĐ�ǀŽĐĂďƵůĂƌǇ�ŝŶ�ŝƐŽůĂƚŝŽŶ͘

ϭ͗�dŚĞ�ƐƚƵĚĞŶƚ�ĚĞŵŽŶƐƚƌĂƚĞƐ�Ă�ůŝŵŝƚĞĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�Žƌ�ƐŬŝůů�ǁŝƚŚ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ŐŽĂů͘

/HDUQLQJ�7DUJHWV

Ɣ ^ƚƵĚĞŶƚƐ�ŵĂƚĐŚ�ŶĞǁ�ǁŽƌĚƐ�ŽƵƚ�ŽĨ�ĂŶĚ�ŝŶ�ĐŽŶƚĞǆƚ�ǁŝƚŚ�ŝƚƐ�ĚĞĨŝŶŝƚŝŽŶ͘
Ɣ ^ƚƵĚĞŶƚƐ�ƵƐĞ�ŶĞǁ�ǁŽƌĚƐ�ĐŽƌƌĞĐƚůǇ�ĂŶĚ�ĂƉƚůǇ�ŝŶ�ŽƌŝŐŝŶĂů�ĐŽŵƉŽƐŝƚŝŽŶƐ͘

/HDUQLQJ�'HVLJQ�


