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� � � � � �7KH�GHSDUWPHQW�RI�0HFKDQLFDO�(QJLQHHULQJ� LV�SXEOLVKLQJ�WKH�1HZV�/HWWHU
ZLWK�D�IUHTXHQF\�+DOI�\HDUO\�IURP�������7KH�DFWLYLWLHV�RI�WKH�GHSDUWPHQW�UHODWHG
WR� VWXGHQW� DFKLHYHPHQWV�� VWDII� UHVHDUFK� GHWDLOV�� DZDUGV� DQG� RWKHU� UHOHYDQW
GHWDLOV�SHUWDLQLQJ� WR� WKH�GHSDUWPHQW� LQ� WKH� ODVW���PRQWKV�ZLOO�EH�DYDLODEOH� LQ
WKH� 1HZV� OHWWHU� DW� D� JODQFH�� ,� DP� YHU\� KDSS\� DQG� GHOLJKWHG� WKDW� WKH
GHSDUWPHQW�LV�UHOHDVLQJ�WKH�1HZV�OHWWHU�IRU�WKH�SHULRG�$SULO������WR�
-XQH�������
,� ZLVK� WKLV� HGLWLRQ� RI� 1HZV� OHWWHU�ZLOO� EH� YHU\� LQIRUPDWLYH� WR� DOO� VWXGHQWV� DQG
IDFXOW\�PHPEHUV�RI�WKH�GHSDUWPHQW�
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�����������:HOFRPH�WR�WKH�$SULO�������-XQH������HGLWLRQ�RI�0HFKDQLFDO�GHSDUWPHQW
QHZVOHWWHU�7KH�SDQGHPLF�KDV�FUHDWHG�D�GLIIHUHQW�OLIH�VW\OH�DPRQJ�XV��7KH�LPSDFW
RI�SDQGHPLF�RQ�HGXFDWLRQDO�V\VWHP�LV�DODUPLQJ�DQG�LPSRVHG�D�QHHG�WR�H[SORUH
D�PHWKRG�WR�RYHUFRPH�WKLV�VLWXDWLRQ��(YHQWKRXJK�WKH�GLJLWDO� OHDUQLQJ�LV�JDLQLQJ
SRSXODULW\�� WKHUH� LV�D�FRQFHUQ�DPRQJ�WKH�DFDGHPLFLDQV� UHJDUGLQJ�WKH�FRQGXFW
RI� SUDFWLFDO� FODVVHV�� +\EULG� OHDUQLQJ�� ERWK� RQOLQH� DQG� FODVVURRP� WHDFKLQJ� DQG
OHDUQLQJ��LV�SRVVLEOH�LQ�WKHRUHWLFDO�VXEMHFWV��%XW��VRPH�RI�WKH�WKHRU\�VXEMHFWV�VXFK
DV� SUREOHPDWLF� VXEMHFWV� DQG� GHVLJQ�RULHQWHG� VXEMHFWV� GHILQLWHO\� QHHG� WKH
JXLGDQFH�RI� WHDFKHUV� LQ�DSSO\LQJ� WKH� IXQGDPHQWDO� NQRZOHGJH�RI� WKH� VXEMHFWV�
$OVR�� ZLWKRXW� KDYLQJ� WKH� KDQGV�RQ� WUDLQLQJ� GXULQJ� SUDFWLFDO� FODVVHV�� WKH
XQGHUVWDQGLQJ� RI� WKH� FRQFHSWV� DQG� SULQFLSOHV� LV� YHU\� GLIILFXOW� IRU� WKH� VWXGHQWV
DQG� PD\� QRW� EH� SRVVLEOH� WR� DSSO\� WKHLU� NQRZOHGJH� LQ� LQGXVWU\�� 6R�� D� ELJ
FKDOOHQJH�OLH�LQ�IURQW�RI�WKH�DFDGHPLFLDQV�LV�WR�GHYHORS�D�OHDUQLQJ�SODWIRUP�XVLQJ
WKH�ODWHVW�WHFKQRORJLHV�VXFK�DV�DXJPHQWHG�UHDOLW\��YLUWXDO�UHDOLW\��DQLPDWLRQ�HWF��,
KRSH�WKDW�WKH�WHDFKLQJ�IUDWHUQLW\�ZLOO�VXFFHVVIXOO\�RYHUFRPH�WKHVH�VLWXDWLRQV�OLNH
WKH�ZD\�E\�ZKLFK�ZH�IRXJKW�DJDLQVW�WKH�SDQGHPLF�
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�'HDU�5HDGHUV�
������:H�DUH�SOHDVHG�WR�UHOHDVH�QHZVOHWWHU�0H;SUHVV�RI�RXU�'HSDUWPHQW�IRU�WKH
SHULRG��$SULO�������-XQH�������:H�WKDQN�RXU�EHORYHG�FKDLUPDQ�DQG�SUHVLGHQW�IRU
WKHLU�FRQVWDQW�HQFRXUDJHPHQW�LQ�DOO�HQGHDYRUV�RI�WKH�GHSDUWPHQW�
%HVLGHV�� LQVSLUDWLRQDO� DQG� LQIRUPDWLYH� DUWLFOHV�� WKH� QHZV� OHWWHU� KDV� ULGGOHV� WR
NLQGOH� WKH� IRUJRWWHQ� DUW� RI� UHDGLQJ� IRU� PDQ\�� ,Q� WKH� HUD� RI� GLJLWDO� ZRUOG� DQG
VRFLDO�PHGLD��UHDGLQJ�RXW�IURP�SULQW�PHGLD�VKRXOG�EH�UHIUHVKLQJ�DQG�VWUHQJWKHQ
DQ� LQGLYLGXDO�V� PHQWDO� PXVFOH�� 6XFFHVV� VWRULHV� IURP� SDVW� DQG� SUHVHQW� DOZD\V
EULQJV�RXW�WKH�EHVW�IODVKEDFNV�DQG�ERXQG�WR� LQVSLUH�PDQ\�RWKHUV� LQ�DVSLULQJ�IRU
JUHDWHU� KHLJKWV�� 'HSDUWPHQW� LV� HODWHG� DQG� WKULOOHG� WR� KDYH� WKHP� RQERDUG� DQG
ZLVKHV�WKHP�WR�FRQTXHU�WKH�XQFRQTXHUHG�WHUULWRULHV�
<RXU� VXJJHVWLRQV� DQG� FULWLFLVPV� DUH� PRVW� ZHOFRPH� IRU� HPEHOOLVKLQJ� WKLV
QHZVOHWWHU�
�+DSSLQHVV�LV�D�+DELW�

�
�0U�:�$QGUHZ�1DOOD\DQ���$VVW�3URI
�0U�'�$�9LQRWK���$VVW�3URI

0�5DKXO�	�$DVLI�$KPHG���,9�0HFKDQLFDO�(QJLQHHULQJ
5D\DSDWL�1LWLVK���,,,�0HFKDQLFDO�(QJLQHHULQJ
-HUDOG�6�6���,,�0HFKDQLFDO�(QJLQHHULQJ
6KDDNHLQ�-RHO�6DPXHO�$���,,�$XWRPRELOH�(QJLQHHULQJ
0DUWLQ�0DQRM�'���,,�5RERWLFV�DQG�$XWRPDWLRQ�(QJLQHHULQJ
5DYL�5DMDQ�1���,,�5RERWLFV�DQG�$XWRPDWLRQ�(QJLQHHULQJ
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)LJ����$,�5RERWLF�3HUFHSWLRQ�6\VWHPV
5RERWLF�SHUFHSWLRQ�LV�FUXFLDO�IRU�D�URERW�WR�PDNH�GHFLVLRQV��SODQ��DQG�RSHUDWH�LQ
UHDO�ZRUOG� HQYLURQPHQWV�� E\�PHDQV� RI� QXPHURXV� IXQFWLRQDOLWLHV� DQG� RSHUDWLRQV
IURP�RFFXSDQF\�JULG�PDSSLQJ� WR�REMHFW�GHWHFWLRQ��6RPH�H[DPSOHV�RI� URERWLF
SHUFHSWLRQ� VXEDUHDV�� LQFOXGLQJ� DXWRQRPRXV� URERW�YHKLFOHV�� DUH� REVWDFOH
GHWHFWLRQ�� REMHFW� UHFRJQLWLRQ�� VHPDQWLF� SODFH� FODVVLILFDWLRQ�� �'� HQYLURQPHQW
UHSUHVHQWDWLRQ�� JHVWXUH� DQG� YRLFH� UHFRJQLWLRQ�� DFWLYLW\� FODVVLILFDWLRQ�� WHUUDLQ
FODVVLILFDWLRQ�� URDG� GHWHFWLRQ�� YHKLFOH� GHWHFWLRQ�� SHGHVWULDQ� GHWHFWLRQ�� REMHFW
WUDFNLQJ��KXPDQ�GHWHFWLRQ��DQG�HQYLURQPHQW�FKDQJH�GHWHFWLRQ�
,Q�IXWXUH�ZH�DUH�QRW�VXUH�WKDW�URERWLF�V\VWHP�PD\�FORVHO\�DVVRFLDWH�ZLWK�XV�OLNH�D
IULHQG�RU� WDNHRYHU� WKH�SRZHU��EXW�RQH� WKLQJ� LV�FOHDU�� WXUQLQJ�PHFKDQLVP�RI� WKH
URERWLF�SHUFHSWLRQ�LV�LQ�RXU�KDQG���$,�LV�OLNHO\�WR�EH�HLWKHU�WKH�EHVW�RU�ZRUVW�WKLQJV
WR�KDSSHQ�WR�KXPDQLW\������3URI�6WHSKHQ�+DZNLQJ��
�
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� � � � � � � � � (HOHFWULF� YHKLFOH� �(9��PHDQV�D� YHKLFOH�ZLWK� DQ� HOHFWULF� GULYH� �PRWRU�
SURSXOVLRQ� V\VWHP� WKDW� FDQ� EH� SOXJJHG� LQ� WR� UHFKDUJH� WKH� EDWWHULHV� WKDW
SURYLGH�DW�OHDVW�VRPH�RI�WKH�HQHUJ\�VWRUDJH�RQ�WKH�YHKLFOH��7KHUH�DUH�WZR�PDLQ
W\SHV�RI�(9��EDWWHU\�HOHFWULF�YHKLFOHV� �%(9�� WKDW�XVH�RQO\�EDWWHULHV� IRU�HQHUJ\
VWRUDJH�DQG�PXVW�EH�SOXJJHG� LQ� WR�EH�UHFKDUJHG��DQG�SOXJ�LQ�K\EULG�HOHFWULF
YHKLFOHV� �3+(9�� WKDW�KDYH�ERWK�EDWWHULHV�DQG� OLTXLG�IXHO� VWRUDJH� V\VWHPV�DQG
WKDW�FDQ�HLWKHU�EH�SOXJJHG� LQ�RU� UHIXHOOHG�ZLWK� OLTXLG� IXHO� WR� LQFUHDVH�HQHUJ\
VWRUHG�RQ�WKH�YHKLFOH��5HJXODU��QRQ�SOXJ�LQ��K\EULGV�DOVR�KDYH�DQ�HOHFWULF�GULYH
V\VWHP��EXW�QR�SOXJ��7KH\�UHO\�RQ�OLTXLG�IXHO�WR�UHFKDUJH�WKH�EDWWHULHV�RQ�ERDUG
WKH�YHKLFOH��DORQJ�ZLWK�IHDWXUHV�VXFK�DV�UHJHQHUDWLYH�EUDNLQJ��3+(9V�W\SLFDOO\
DUH�SURYLGHG�ZLWK�D�PXFK�VPDOOHU�EDWWHU\�SDFN�WKDQ�%(9V��VLQFH�WKH\�DOVR�KDYH
DQ�LQWHUQDO�FRPEXVWLRQ�HQJLQH�RSHUDWLQJ�RQ�OLTXLG�IXHO��7KH�YHKLFOHV�PD\�KDYH
D� VKRUWHU� GULYLQJ� UDQJH� RQ� EDWWHULHV� EXW� XVXDOO\� KDYH� D� ORQJHU� RYHUDOO� GULYLQJ
UDQJH� GXH� WR� WKH� OLTXLG� IXHO� �� W\SLFDOO\� VLPLODU� WR� FRQYHQWLRQDO� YHKLFOHV�
DFKLHYLQJ�����RU�PRUH�NLORPHWUHV�RI�UDQJH�RYHUDOO��&XUUHQW�%(9V�W\SLFDOO\�KDYH
OHVV�WKDQ�����NP������PLOHV��RI�DOO�HOHFWULF�UDQJH�WRGD\��+RZHYHU��VRPH�PRGHOV�
VXFK�DV�WKH�7HVOD�0RGHO�6��DQG�%<'�(���KDYH�PRUH�WKDQ�D�����NP�UDQJH��

&-&$53*$�7&)*$-&
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'U�5DMDQ���3URIHVVRU��0HFK�(QJLQHHULQJ��
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�*OUSPEVDUJPO�
� � � (ORQ�0XVN�� D� VHQVDWLRQDO� QDPH� LQ� WKH� WHFK�ZRUOG�� KDV� VWHSSHG� LQWR�PXOWLSOH

YHQWXUHV� DQG� HYHU\WKLQJ� VHHPV� DWWDLQDEOH� E\� WKH� EXVLQHVV�PDJQDWH��0XVN�ZDV

ERUQ�RQ���WK�-XQH� ����� LQ�6RXWK�$IULFD��DQG�DW� WKH�DJH�RI� ����KH� LPPLJUDWHG�WR

&DQDGD��$V�D�WUDQVIHU�VWXGHQW�WR�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD��KH�ILQDOO\�ODQGHG

LQ�WKH�8QLWHG�6WDWHV��0XVN�LV�D�ZHOO�NQRZQ�WHFK�PRJXO�ZKR�LV�ZLGHO\�UHFRJQL]HG

DV� WKH�&(2�RI�7HVOD� ,QF���DQG�DV� WKH�)RXQGHU�DQG�&(2�RI�6SDFH�;��&XUUHQWO\�

ZLWK�D�QHW�ZRUWK�RI�PRUH�WKDQ��������ELOOLRQ��7HVOD�V�&(2�LV�RQH�RI�WKH�ZHDOWKLHVW

SHUVRQV�LQ�WKH�ZRUOG��

46$$&44�4503:�0'
5)&�5&$)�#6''�&-0/
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%<�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�5$9,�5$-$1�1� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��1'�<($5��52%27,&6�	�$8720$7,21�'(37� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$PNQBOZ�1PTTFTTJPOT�PG�&MPO�.VTL��
�5FTMB�*OD��7KH�(OHFWULF�&DU�0DQXIDFWXULQJ�&RPSDQ\�

�4QBDF9��0XVN�V�$HURVSDFH�0DQXIDFWXULQJ�&RPSDQ\�

�/FVSBMJOL��5HVHDUFK�FRPSDQ\�WU\LQJ�WR�EXLOG�GHYLFHV

WKDW�FDQ�EH�LPSODQWHG�LQWR�WKH�KXPDQ�EUDLQ�

�0QFO"*��$,�UHVHDUFKLQJ�QRW�IRU�SURILW�FRPSDQ\

HQVXULQJ�LW�GRHVQ�W�GHVWUR\�KXPDQLW\�

�5IF�#PSJOH�$PNQBOZ��)RFXVHG�WR�GLJ�D�QHWZRUN�RI

WXQQHOV�LQ�FLWLHV�IRU�KLJK�VSHHG�DQG�QR�WUDIILF�GULYLQJ�
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5IF�&BSMZ�-JGF�
,Q�������(ORQ�0XVN�JUDGXDWHG�IURP�3UHWRULD�%R\V�+LJK�6FKRRO��,Q�������KH�PRYHG�WR

&DQDGD� DQG� MRLQHG� 4XHHQ�V� 8QLYHUVLW\� LQ� 2QWDULR� WR� HVFDSH� WKH� FRPSXOVRU\

PLOLWDU\�VHUYLFH�RI�6RXWK�$IULFD��$IWHU�WKDW��KH�DWWHQGHG�WKH�8QLYHUVLW\�RI�3UHWRULD

IRU�PHUHO\�ILYH�PRQWKV��0XVN�ODWHU�SXUVXHG�D�%DFKHORU�LQ�(FRQRPLFV�GHJUHH�DW�WKH

:KDUWRQ�6FKRRO�RI�%XVLQHVV�D�W�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD��)XUWKHU��KH�UHVLJQHG

DIWHU�WZR�GD\V��WR�IXO�ILO�O�KLV�HQWUHSUHQHXULDO�DVSLUDWLRQV�ZKHQ�KH�ZDV�DGPLWWHG�WR

WKH�3K\VLFV�*UDGXDWH�3URJUDP�DW�WKH�8QLYHUVLW\�RI�6WDQIRUG�

4VDDFTT�4UPSZ�PG�5IF�5FDI�#VGG�
,Q� ������0XVN� MRLQHG�KLV�EURWKHU�.LPEDO� LQ� LQDXJXUDWLQJ�=LS���DQ� ,7�FRPSDQ\�WKDW

OLFHQFHG�QHZVSDSHU�VRIWZDUH�IRU�RQOLQH�FLW\�JXLGHV��7KH�&RPSDQ\�GLGQ�W�DWWUDFW

PDQ\� LQ� LWV� ILUVW� IHZ� \HDUV�� EXW� DIWHUZDUGV�� WKH� ORFDO� DQG� GRPHVWLF� QHZVSDSHUV

ILQDOO\�VWDUWHG�XVLQJ�=LS��WR�VHOO�WKH�LU�UHVSHFWLYH�FXVWRPHUV

DGGLWLRQDO� VHUYLFHV�� ,Q� ������ =LS�� ZDV� ERXJKW� IRU� D� ZKRSSLQJ� ����� PLOOLRQ� E\

&RPSDT�V�$OWD�9LVWD�ZHE�VHDUFK�HQJLQH�

��0XVN�WKHQ�IRXQGHG�;�FRP��RQOLQH�ILQDQFLDO�VHUYLFHV�DQG�HPDLO�SD\PHQW�ILUP��ZLWK

LWV� EXVLQHVV� SDUWQHUV� 3HWHU� 7KLHO� DQG� 0D[� /HYFKLQ�� ;�FRP� MRLQHG� WKH� $PHULFDQ

VRIWZDUH� FRUSRUDWLRQ� &RQILQLW\� LQ� ������ ZKLFK� LV� EHVW� NQRZQ� IRU� GHYHORSLQJ

3D\3DO��6KRUWO\�EHIRUH�H%D\�ERXJKW�3D\3DO�DW������ELOOLRQ�LQ�������0XVN�ZDV�QDPHG

3UHVLGHQW� DQG� &(2� RI� 3D\3DO�� +HUH�� 0XVN� HYHQWXDOO\� KDG� WKH� IXQGV� WR� SXW� WKH

,QWHUQHW� EXVLQHVV� EHKLQG� WR� FKDQQHO� KLV� DWWHQWLRQ� WR� HQJLQHHULQJ� EXVLQHVV� DV� DQ

HTXLW\�LQYHVWRU�ZLWK�QHDUO\�����PLOOLRQ�GROODUV�LQ�VKDUHV�

�������

4USVHHMJOH���3JTJOH�:FBST�
,Q� ������0XVN� SOD\HG� DQ� LQVWUXPHQWDO� UROH� LQ� GHVLJQLQJ� WKH� ILUVW� HOHFWULF� FDU� RI

7HVOD�QDPHG��7KH�7HVOD�5RDGVWHU���8QGHU�WKH�OHDGHUVKLS�RI�VXFK�D�ELJ�ELOOLRQDLUH�

7HVOD� HPHUJHG� RXW� WR� EHFRPH� WKH� ZRUOG�V� ELOOLRQDLUH�� 7HVOD� HPHUJHG� RXW� WR

EHFRPH� WKH� ZRUOG�V� PRVW� SRSXODU� DQG� GHVLUDEOH� FDU� EUDQGV�� 0XVN� FODLPV� PRVW

SRSXODU�DQG�GHVLUDEOH�FDU�EUDQGV��0XVN�FODLPV������DV�WKH�ZRUVW�\HDU�RI�KLV�OLIH�

:LWK�WKH�ILQDQFLDO�FULVLV��0XVN�ZDV�EURNH��DQG�KH�DOVR�KDG�WR�SXOO�RXW�7HVOD�IURP

WKH�PDVVLYH�GHEW��DQG�DORQJ�ZLWK�WKDW��KH�ZDV�IURP�WKH�PDVVLYH�GHEW�DQG�DORQJ

ZLWK�WKDW��KH�ZDV�XQGHUJRLQJ�D�GLYRUFH�SURFHGXUH
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,Q�-DQXDU\�������7HVOD�UHYHDOHG�WKDW�0XVN�ZRXOG�QRW�FROOHFW�DQ�DQQXDO�SD\PHQW

EXW�WKDW�LW�ZRXOG�LQVWHDG�UDLVH�PRQH\�GHSHQGLQJ�RQ�WKH�ULVLQJ�PDUNHW�FDS�WKDW�LW

ZDQWHG�WR�DFKLHYH�LQ�WKH�QH[W�WHQ�\HDUV�

:LWK� 6SDFH;�� (ORQ� 0XVN� KDV� VLJQHG� VHYHUDO� KLJK� SURILOH� FRQWUDFWV� WR� GHYHORS

URFNHWV�DQG�SHUIRUP�PLOLWDU\�PLVVLRQV�ZLWK�1$6$�DQG�WKH�8QLWHG�6WDWHV�$LU�)RUFH�

0XVN�ZDV�RXWVSRNHQ�DERXW�KLV�KRSHV� IRU�D� MRLQW�SURMHFW�ZLWK�1$6$� WR�VHQG�DQ

$VWURQDXW�WR�0DUV�E\�WKH�\HDU�������(ORQ�0XVN�KDV�DOZD\V�SXVKHG�DOO�YDULHWLHV�RI

VSDFH�DJH�WHFKQRORJLHV��EXW� LW�ZDV�QRW�VWLOO�D�SHUIHFW� ULGH�IRU�KLP��+H�ZHQW�RQ

IURP� EHLQJ� EXOOLHG� LQ� VFKRRO� WR� EHFRPLQJ� D� VPDOO� HQWUHSUHQHXU� DQG� ILQDOO\

EHFDPH�WKH�OHDGHU�RI�WZR�LQQRYDWLYH�FRPSDQLHV��%XW�IURP�WKHUH��KH�GHFLGHG�WR

ULVH�DQG�QHYHU�VHWWOH�GRZQ�IRU�DQ\WKLQJ�OHVV�

�:KHQ�VRPHWKLQJ�LV�LPSRUWDQW�HQRXJK��\RX�GR�LW�HYHQ

LI�WKH�RGGV�DUH�QRW�LQ�\RXU�IDYRXU���(ORQ�0XVN

�������
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