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7KH� OLEUDU\� SURIHVVLRQDOV� SURYH� WKHLU� UHVSRQVLELOLW\� ZLWK� FKDQJLQJ�
HQYLURQPHQWV��&\EHU�DJH�KDV�SRVHG�VKLIWLQJ�DQG�GLYHUVLILHG�UROH�EHIRUH�
WKH�SURIHVVLRQDOV��7KLV�FKDOOHQJH�KDV�WUDQVIRUPHG�WKH�SURIHVVLRQDOV� LQ�
WKHLU� WUDLQLQJ�� SUDFWLFH�� VWDWXV� DQG� IXWXUH� UROHV�� :RUNLQJ� LQ� F\EHU�
HQYLURQPHQW�KDV�YLUWXDOO\�UHQDPHG�OLEUDULDQV�DV�F\EUDULDQV��7KH�PDUFK�
LV�RQ�DQG�WKH�IXWXUH�SDWK�LV�RSHQ��:H�PXVW�DGPLW�WKH�FKDOOHQJH�WR�EH�
LQ� IURQW� VHDW� DPRQJ� RWKHU� SURIHVVLRQDOV��+RZHYHU�PDQ\� IHDWXUHV�DUH�
\HW�WR�EH�IXOO\�GHILQHG�DQG�FHUWDLQ�P\WKV�DUH�WR�EH�UHSODFHG�E\�UHDOLWLHV�
LQ�WKLV�UHJDUG��6RFLHW\�KDV�UHFRJQLVHG�RXU�UROH�LQ�WKLV�UHJDUG�DQG�WKDW�
DFNQRZOHGJPHQW� VKRXOG� EH� IXUWKHUHG�� � $OWKRXJK� OLEUDULDQ¶V� F\EUDULDQ�
UROH� LV� WKH� IRFXV� RI� PDQ\� ERRNV�� VHPLQDUV�� DQG� SURIHVVLRQDO�
GHYHORSPHQW�ZRUNVKRSV��WKH�DUHD�KDYH�QRW�EHHQ�IXOO\�H[DPLQHG���
7KH�2YHUDOO�2EMHFW�RI�WKH�%RRN
7KH�2YHUDOO�2EMHFW�RI�WKH�%RRN

�
�

7KLV�ERRN�SURSRVHV�WR�DGGUHVV�WKRVH�DVSHFWV�RI�OLEUDULDQ¶V�F\EUDULDQ�
UROH� WKDW� DUH� ODUJHO\� LJQRUHG� LQ� WKH� OLWHUDWXUH�� 8VLQJ� YDULRXV�
SHUVSHFWLYHV�� WKH� DXWKRUV� ZLOO� SURYLGH� FULWLFDO� DQDO\VHV� RI� DERYH� VDLG�
WKHPH�� ZLWK� DQ� HPSKDVLV� RQ� XQLQWHQGHG� FRQVHTXHQFHV� DQG� IXWXUH�
LPSOLFDWLRQV��7KH�REMHFWLYHV�RI�WKLV�ERRN�DUH�WR�H[DPLQH�WKH�VWUHQJWKV�
DQG�ZHDNQHVVHV�RI�OLEUDULDQ¶V�F\EUDULDQ�UROH��DQG�WR�SURYLGH�H[DPSOHV��
FDVH�VWXGLHV�DQG�JXLGLQJ�SULQFLSOHV�IRU�IXWXUH�GHYHORSPHQW����
7DUJHW�$XGLHQFH
7DUJHW�$XGLHQFH�

7KLV� ERRN� ZLOO� EH� RI� XVH� WR� OLEUDU\� SURIHVVLRQDOV�� LQIRUPDWLRQDO�
SURIHVVLRQDOV�� ,7� SURIHVVLRQDOV�� DFDGHPLF� DGPLQLVWUDWRUV�� ,7� LQGXVWU\�
UHSUHVHQWDWLYHV�� KLJKHU� HGXFDWLRQ� UHVHDUFKHUV�� IDFXOW\�� VWXGHQWV�� DQG�
WKRVH� LQWHUHVWHG� LQ� VFLHQFH�WHFKQRORJ\�OLEUDU\� VWXGLHV�� 0DQ\� RI� WKH�
FRQFOXVLRQV�GUDZQ�IURP�WKH�UHVHDUFK�SUHVHQWHG�LQ�WKLV�YROXPH�ZLOO�DOVR�
EH�RI� LQWHUHVW� WR� WKRVH�ZKR�ZRUN� LQ�RWKHU�KLJKO\� LQVWLWXWLRQDOL]HG�DQG�



LQIRUPDWLRQ�LQWHQVLYH� ILHOGV�� VXFK� DV�� JRYHUQPHQW�� DQG� SULYDWH�
EXVLQHVV����
5HFRPPHQGHG�WRSLFV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�WKH�IROORZLQJ�
5HFRPPHQGHG�WRSLFV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�WKH�IROORZLQJ��

%DVLFV�RI�&\EHUVSDFH��
(IIHFWV�RI�&\EHUVSDFH�RQ�/LEUDULDQVKLS�
&\EHUVSDFH� DQG� /LEUDULDQ¶V� %DVLF� $FWLYLWLHV�� 6WRUDJH�� 3URFHVV� DQG�
'LVVHPLQDWLRQ�
&\EHUVSDFH�DQG�5HIHUHQFH�6HUYLFH�
,VVXHV�5HODWLQJ�WR�,QWHOOHFWXDO�3URSHUW\�5LJKWV�
'LJLWDO�'LYLGHV�DQG�7KLUG�:RUOG�3HUVSHFWLYH�
'LJLWL]DWLRQ�5HODWHG�,VVXHV�
.QRZOHGJH�0DQDJHPHQW�9LHZSRLQWV�
/LEUDULDQV�DQG�+LJKHU�/HDUQLQJ�
,VVXHV� UHODWLQJ� WR� :HERORJ\�� :HERPHWULFV�� ,QIRUPHWULFV� 	�
&\EHUPHWULFV�
$Q\�LVVXHV�RI�\RXU�FKRLFH�UHODWHG�WR�WKH�SHUWLQHQW�WKHPH�

6XEPLVVLRQ�3URFHGXUH�
6XEPLVVLRQ�3URFHGXUH�

�
�

5HVHDUFKHUV�DQG�SUDFWLWLRQHUV�DUH�LQYLWHG�WR�VXEPLW�WKH�PDQXVFULSW�
FOHDUO\�H[SODLQLQJ�WKH�PLVVLRQ�DQG�FRQFHUQV�RI�WKH�SURSRVHG�FKDSWHU�RQ�
RU� EHIRUH�$SULO�����������$XWKRUV�RI� FKDSWHUV�ZLOO� EH�DFNQRZOHGJHG�
LPPHGLDWH�DQG�WKH�DFFHSWDQFH�RI�WKH�FKDSWHU�ZLOO�EH�QRWLILHG�ZLWKLQ�D�
ZHHN�RI�UHFHLSW�RI�WKH�FKDSWHU�ZLWK�D�QRWH�WR�WKH�DXWKRUV�WR�FRRSHUDWH�
ZKHQHYHU� WKH� HGLWRULDO� ERDUG� UHTXLUHG� WKHLU� DVVLVWDQFH� LQ� WHUPV� RI�
SURRI��FODULILFDWLRQV�HWF���

0DQXVFULSWV�DUH�DFFHSWHG� IRU�FRQVLGHUDWLRQ�ZLWK� WKH�XQGHUVWDQGLQJ�
WKDW� WKH\�DUH�RULJLQDO�DQG�DUH�QRW�XQGHU�FRQVLGHUDWLRQ� IRU�SXEOLFDWLRQ�
HOVHZKHUH����

6W\OH�PDQXDOV�� 6XEPLVVLRQV�PXVW� IROORZ� WKH� VW\OHV� RXWOLQHV� LQ� WKH�
3XEOLFDWLRQ� 0DQXDO� RI� WKH� $PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ��
�ZZZ�DSDVW\OH�RUJ����������WK�HGLWLRQ��

$EVWUDFW��DOO�PDQXVFULSWV�VKRXOG�LQFOXGH�DQ�DEVWUDFW�RI�����ZRUGV�RU�
OHVV��

$XWKRU�LGHQWLILFDWLRQ��7KH�FRPSOHWH�WLWOH�RI�WKH�DUWLFOH�DQG�WKH�QDPH�
�V��RI�WKH�DXWKRU�V��VKRXOG�EH�RQO\�RQ�WKH�ILUVW�VKHHW�DQG�WKH�PDLQ�WH[W�
VKRXOG�VWDUW�RQ�WKH�VDPH�VKHHW��&RPSOHWH�FRQWDFW�LQIRUPDWLRQ�PXVW�EH�
VXSSOLHG� IRU� DOO� DXWKRUV� DQG� FR�DXWKRUV�� LQFOXGLQJ� IXOO� DGGUHVV� DQG�
SRVWDO� SLQ� FRGH�� WHOHSKRQH� DQG� H�PDLO� DGGUHVV�� 7KH� FRUUHVSRQGLQJ�
DXWKRUV�VKRXOG�EH�LGHQWLILHG�������

7\SHVFULSW��0DQXVFULSW�VKRXOG�EH�W\SHG�RQ�$���VL]H�SDSHU��GRXEOH�
VSDFHG��ZLWK�JHQHURXV�PDUJLQV�DW�WRS��ERWWRP��DQG�VLGHV�RI�SDJH��
7KH\�VKRXOG�EH�LQ�,%0�FRPSDWLEOH�06�:RUG�IRUPDW��6XEKHDGV�VKRXOG�
EH�XVHG�DW�UHDVRQDEOH�LQWHUYDOV�WR�EUHDN�WKH�PRQRWRQ\�RI�WKH�WH[W��
:RUGV�DQG�V\PEROV�WR�EH�LWDOLFL]HG�PXVW�EH�FOHDUO\�LQGLFDWHG��E\�HLWKHU�



LWDOLF�W\SH�RU�XQGHUOLQLQJ��$EEUHYLDWLRQV�DQG�DFURQ\PV�VKRXOG�EH�
VSHOOHG�RXW�DW�ILUVW�PHQWLRQ�XQOHVV�IRXQG�DV�HQWULHV�LQ�WKHLU�DEEUHYLDWHG�
IRUP�LQ�D�VWDQGDUG�GLFWLRQDU\��3DJHV�VKRXOG�EH�QXPEHUHG�
FRQVHFXWLYHO\��

/HQJWK��0DQXVFULSW� IRU� ERRN� FKDSWHU� VKRXOG� W\SLFDOO\� UXQ� EHWZHHQ�
���WR����SDJHV�LQFOXGLQJ�WKH�UHIHUHQFH�OLVW��

1RWHV�DQG�UHIHUHQFHV���1RWHV�DUH�IRU�H[SODQDWLRQV�RU�DPSOLILFDWLRQV�
RI�WH[WXDO�PDWHULDO��7KH\�DUH�GLVWUDFWLQJ�WR�WKH�UHDGHUV�DQG�H[SHQVLYH�
WR�VHW�DQG�VKRXOG�EH�DYRLGHG�ZKHQHYHU�SRVVLEOH��7KH\�VKRXOG�EH�W\SHG�
DV�QRUPDO�WH[W�DW�WKH�HQG�RI�WKH�WH[W�VHFWLRQ�RI�WKH�PDQXVFULSW�UDWKHU�
WKDQ� DV� WKH� SDUW� RI� WKH� IRRWQRWH� RU� HQGQRWH� IHDWXUH� RI� FRPSXWHU�
SURJUDPPH� DQG� VKRXOG� EH� QXPEHUHG� FRQVHFXWLYHO\� WKURXJKRXW� WKH�
DUWLFOH�����

$�UHIHUHQFH� OLVW�FRQWDLQV�RQO\�UHIHUHQFHV�WKDW�DUH�FLWHG� LQ�WKH�WH[W��
,WV�DFFXUDF\�DQG�FRPSOHWHQHVV�DUH�WKH�UHVSRQVLELOLW\�RI�WKH�DXWKRU�V���
3HUVRQDO� FRPPXQLFDWLRQV� �OHWWHUV�� PHPRV�� WHOHSKRQH� FRQYHUVDWLRQV��
DUH�FLWHG�LQ�WKH�WH[W�DIWHU�WKH�QDPH�ZLWK�DV�H[DFW�D�GDWH�DV�SRVVLEOH��
([DPSOHV� RI� UHIHUHQFHV� WR� D� ERRN�� D� FKDSWHU� LQ� ERRN�� DQG� MRXUQDO�
DUWLFOH�IROORZ��IRUPDWWHG�LQ�$3$�VW\OH���

�
([DPSOH����6LQJOH�DXWKRU�SHULRGLFDO�SXEOLFDWLRQ��

6PLWK�� $�-�� �������� 'DWDEDVHV� DQG� RUJDQL]DWLRQV�� 'DWDEDVH�
,GHRORJ\�5HYLHZ�����������������

([DPSOH����0XOWLSOH�DXWKRUV�SHULRGLFDO�SXEOLFDWLRQ��
6PLWK�� $�-��� 	� %URZQ�� &�-�� �������� 2UJDQL]DWLRQV� DQG� 'DWDEDVH�
0DQDJHPHQW��'DWD�6RXUFH�����������������

([DPSOH����%RRNV��
6PLWK��$�-����������'DWDEDVH�%RRNOHW��1HZ�<RUN��-�-��3UHVV��

([DPSOH����%RRN�FKDSWHU��
&URWKHUV��(����������0HPRU\�VWUXFWXUH�DQG�WKH�UHFDOO�RI�GLVFRXUVH��
,Q�5�2��)UHHGOH�	�-��%��&DUURO��(GV����/DQJXDJHV�FRPSUHKHQVLRQ�DQG�
WKH� DFTXLVLWLRQ� RI� NQRZOHGJH� � �SS�� ���������� :DVKLQJWRQ�� '&��
:LQVRQ��
6WDWH�DXWKRU¶V�QDPH�DQG�\HDU�RI�SXEOLFDWLRQ�ZKHUH�\RX�XVH�WKH�
VRXUFH�LQ�WKH�WH[W��6HH�WKH�IROORZLQJ�H[DPSOHV���
([DPSOH����,Q�PRVW�RUJDQL]DWLRQV��GDWD�UHVRXUFHV�DUH�FRQVLGHUHG�
WR�EH�D�PDMRU�UHVRXUFH��%URZQ��������6PLWK���������
([DPSOH����%URZQ��������VWDWHV�WKDW�WKH�YDOXH�RI�GDWD�LV�

UHFRJQL]HG�E\�PRVW�RUJDQL]DWLRQV��
7KH�DXWKRU¶V�QDPH��GDWH�RI�SXEOLFDWLRQ��DQG�WKH�SDJH�V��RQ�ZKLFK�
WKH�TXRWDWLRQ�DSSHDUV�LQ�WKH�RULJLQDO�WH[W�VKRXOG�IROORZ�GLUHFW�
TXRWDWLRQV�RI�DQRWKHU�DXWKRU¶V�ZRUN���
([DPSOH����%URZQ��������VWDWHV�WKDW��³WKH�YDOXH�RI�GDWD�LV�UHDOL]HG�

E\�PRVW�RUJDQL]DWLRQV´��S�������



([DPSOH����³,Q�PRVW�RUJDQL]DWLRQV��GDWD�UHVRXUFHV�DUH�FRQVLGHUHG�
WR� EH� D� PDMRU� RUJDQL]DWLRQ� DVVHW´� �6PLWK�� ������ SS�� ������� DQG�
PXVW�EH�FDUHIXOO\�PRQLWRUHG�E\�WKH�VHQLRU�PDQDJHPHQW��
7DEOHV�� )LJXUHV�� DQG� ,OOXVWUDWLRQV�� &UHDWH� WDEOHV�� ILJXUH�� DQG�
LOOXVWUDWLRQV� LQ� WKHLU� HOHFWURQLF� ILOHV�� VHSDUDWH� IURP� WKH� PDLQ� WH[W��
�<RX�PD\� XVH� RQH� ILOH� IRU� DOO� WKH� WDEOHV�� EXW� SODFH� HDFK� ILJXUH� RU�
LOOXVWUDWLRQV� LQ� D� VHSDUDWH� ILOH�� (DFK� WDEOH� VKRXOG� EHJLQ� LQ� D� QHZ�
SDJH��� )LJXUHV� DQG� WDEOHV� VKRXOG� EH� NH\HG� WR� WKH� WH[W�� 'RQ¶W�
GHVFULEH� WKH� GDWD� LQ� WKH� WH[W� LQ� VXFK� GHWDLO� WKDW� WDEOHV� EHFRPH�
UHGXQGDQW��)LJXUH�FDSWLRQV�VKRXOG�DSSHDU�RQ�D�VHSDUDWH�VKHHW��QRW�
RQ� WKH�RULJLQDO� ILJXUHV��2QH�KLJK�TXDOLW\�� FDPHUD� UHDG\�YHUVLRQ�RI�
HDFK� ILJXUH�PXVW�VXEPLWWHG�ZLWK� WKH�PDQXVFULSW��SKRWRFRSLHV�PD\�
DFFRPSDQ\� WKH� DGGLWLRQDO� PDQXVFULSW� FRSLHV�� &RPSRVLWRUV� ZLOO�
W\SHVHW�WKH�WDEOHV����
1RWH����*HQHUDOLVHG�ZULWLQJV�DUH�QRW�HQFRXUDJHG���
1RWH� ��� ,I� DQ\� GRXEW�V�� UHJDUGLQJ� WKH� VXEWKHPHV� RI� WKH�
SURSRVHG� YROXPH� PD\� EH� FODULILHG� WKURXJK� HLWKHU� RI� WKH�
HGLWRUV� SUHIHUDEOH� HOHFWURQLFDOO\� EHIRUH� VXEPLVVLRQ� RI� WKH�
DUWLFOH����
6XEPLVVLRQV�FDQ�EH�IRUZDUGHG�HOHFWURQLFDOO\�
�:RUG�GRFXPHQW�RU�SGI��RU�E\�SRVW�WR��
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