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��� 1RQVWHURLGDO�$QWL�,QIODPPDWRU\�'UXJV��'LVHDVH�0RGLI\LQJ�$QWLUKHXPDWLF�'UXJV��1RQRSLRLG�$QDOJHVLFV��	
'UXJV�8VHG�LQ�*RXW
1DEHHO�+��%RUD]DQ��0'��	�'DQLHO�(��)XUVW��0'

6(&7,21�9,,
(1'2&5,1(�'58*6
��� +\SRWKDODPLF�	�3LWXLWDU\�+RUPRQHV

5RJHU�.��/RQJ��0'��	�+DNDQ�&DNPDN��0'

��� 7K\URLG�	�$QWLWK\URLG�'UXJV
%HWW\�-��'RQJ��3KDUP'��)$6+3��)&&3��	�)UDQFLV�6��*UHHQVSDQ��0'��)$&3

��� $GUHQRFRUWLFRVWHURLGV�	�$GUHQRFRUWLFDO�$QWDJRQLVWV
*HRUJH�3��&KURXVRV��0'

��� 7KH�*RQDGDO�+RUPRQHV�	�,QKLELWRUV
*HRUJH�3��&KURXVRV��0'

��� 3DQFUHDWLF�+RUPRQHV�	�$QWLGLDEHWLF�'UXJV
0DUWKD�6��1ROWH�.HQQHG\��0'��	�8PHVK�0DVKDUDQL��0%%6��05&3��8.�

��� $JHQWV�7KDW�$IIHFW�%RQH�0LQHUDO�+RPHRVWDVLV
'DQLHO�'��%LNOH��0'��3K'

6(&7,21�9,,,
&+(027+(5$3(87,&�'58*6
��� %HWD�/DFWDP�	�2WKHU�&HOO�:DOO��	�0HPEUDQH�$FWLYH�$QWLELRWLFV

'DQLHO�+��'HFN��3KDUP'��	�/LVD�*��:LQVWRQ��0'

��� 7HWUDF\FOLQHV��0DFUROLGHV��&OLQGDP\FLQ��&KORUDPSKHQLFRO��6WUHSWRJUDPLQV��	�2[D]ROLGLQRQHV
'DQLHO�+��'HFN��3KDUP'��	�/LVD�*��:LQVWRQ��0'

��� $PLQRJO\FRVLGHV�	�6SHFWLQRP\FLQ
'DQLHO�+��'HFN��3KDUP'��	�/LVD�*��:LQVWRQ��0'

��� 6XOIRQDPLGHV��7ULPHWKRSULP��	�4XLQRORQHV
'DQLHO�+��'HFN��3KDUP'��	�/LVD�*��:LQVWRQ��0'

��� $QWLP\FREDFWHULDO�'UXJV



'DQLHO�+��'HFN��3KDUP'��	�/LVD�*��:LQVWRQ��0'

��� $QWLIXQJDO�$JHQWV
'RQ�6KHSSDUG��0'��	�+DUU\�:��/DPSLULV��0'

��� $QWLYLUDO�$JHQWV
6KDURQ�6DIULQ��0'

��� 0LVFHOODQHRXV�$QWLPLFURELDO�$JHQWV��'LVLQIHFWDQWV��$QWLVHSWLFV��	�6WHULODQWV
'DQLHO�+��'HFN��3KDUP'��	�/LVD�*��:LQVWRQ��0'

��� &OLQLFDO�8VH�RI�$QWLPLFURELDO�$JHQWV
+DUU\�:��/DPSLULV��0'��	�'DQLHO�6��0DGGL[��3KDUP'

��� $QWLSURWR]RDO�'UXJV
3KLOLS�-��5RVHQWKDO��0'

��� &OLQLFDO�3KDUPDFRORJ\�RI�WKH�$QWLKHOPLQWKLF�'UXJV
3KLOLS�-��5RVHQWKDO��0'

��� &DQFHU�&KHPRWKHUDS\
(GZDUG�&KX��0'��	�$ODQ�&��6DUWRUHOOL��3K'

��� ,PPXQRSKDUPDFRORJ\
'RXJODV�)��/DNH��3K'��	�$GULHQQH�'��%ULJJV��0'

6(&7,21�,;
72;,&2/2*<
��� ,QWURGXFWLRQ�WR�7R[LFRORJ\��2FFXSDWLRQDO�	�(QYLURQPHQWDO

'DQLHO�7��7HLWHOEDXP��0'

��� +HDY\�0HWDO�,QWR[LFDWLRQ�	�&KHODWRUV
0LFKDHO�-��.RVQHWW��0'��03+

��� 0DQDJHPHQW�RI�WKH�3RLVRQHG�3DWLHQW
.HQW�5��2OVRQ��0'

6(&7,21�;
63(&,$/�723,&6
��� 6SHFLDO�$VSHFWV�RI�3HULQDWDO�	�3HGLDWULF�3KDUPDFRORJ\

*LGHRQ�.RUHQ��0'

��� 6SHFLDO�$VSHFWV�RI�*HULDWULF�3KDUPDFRORJ\
%HUWUDP�*��.DW]XQJ��0'��3K'

��� 'HUPDWRORJLF�3KDUPDFRORJ\
'LUN�%��5REHUWVRQ��0'�	�+RZDUG�,��0DLEDFK��0'

��� 'UXJV�8VHG�LQ�WKH�7UHDWPHQW�RI�*DVWURLQWHVWLQDO�'LVHDVHV
.HQQHWK�5��0F4XDLG��0'

��� 7KHUDSHXWLF�	�7R[LF�3RWHQWLDO�RI�2YHU�WKH�&RXQWHU�$JHQWV
5RELQ�/��&RUHOOL��3KDUP'

��� 'LHWDU\�6XSSOHPHQWV�	�+HUEDO�0HGLFDWLRQV
&DWKL�(��'HQQHK\��3KDUP'��	�&DQG\�7VRXURXQLV��3KDUP'



��� 5DWLRQDO�3UHVFULELQJ�	�3UHVFULSWLRQ�:ULWLQJ
3DXO�:��/RIKROP��3KDUP'��	�%HUWUDP�*��.DW]XQJ��0'��3K'

��� ,PSRUWDQW�'UXJ�,QWHUDFWLRQV�	�7KHLU�0HFKDQLVPV
-RKQ�5��+RUQ��3KDUP'��)&&3
$SSHQGL[��9DFFLQHV��,PPXQH�*OREXOLQV��	�2WKHU�&RPSOH[�%LRORJLF�3URGXFWV
+DUU\�:��/DPSLULV��0'��	�'DQLHO�6��0DGGL[��3KDUP'

,QGH[



3UHIDFH

7KH� WKLUWHHQWK� HGLWLRQ� RI�%DVLF� 	� &OLQLFDO� 3KDUPDFRORJ\� FRQWLQXHV� WKH� LPSRUWDQW� FKDQJHV� LQDXJXUDWHG� LQ� WKH� HOHYHQWK
HGLWLRQ��ZLWK�H[WHQVLYH�XVH�RI�IXOO�FRORU�LOOXVWUDWLRQV�DQG�H[SDQGHG�FRYHUDJH�RI�WUDQVSRUWHUV��SKDUPDFRJHQRPLFV��DQG�QHZ
GUXJV��&DVH�VWXGLHV�DFFRPSDQ\�PRVW�FKDSWHUV�DQG�DQVZHUV�WR�TXHVWLRQV�SRVHG�LQ�WKH�FDVH�VWXGLHV�DSSHDU�DW�WKH�HQG�RI�HDFK
FKDSWHU��$V�LQ�SULRU�HGLWLRQV��WKH�ERRN�LV�GHVLJQHG�WR�SURYLGH�D�FRPSUHKHQVLYH��DXWKRULWDWLYH��DQG�UHDGDEOH�SKDUPDFRORJ\
WH[WERRN� IRU� VWXGHQWV� LQ� WKH� KHDOWK� VFLHQFHV�� )UHTXHQW� UHYLVLRQ� LV� QHFHVVDU\� WR� NHHS� SDFH� ZLWK� WKH� UDSLG� FKDQJHV� LQ
SKDUPDFRORJ\�DQG� WKHUDSHXWLFV�� WKH��±��\HDU� UHYLVLRQ�F\FOH�RI� WKH�SULQWHG� WH[W� LV�DPRQJ� WKH� VKRUWHVW� LQ� WKH� ILHOG�DQG� WKH
DYDLODELOLW\�RI�DQ�RQOLQH�YHUVLRQ�SURYLGHV�HYHQ�JUHDWHU�FXUUHQF\��7KH�ERRN�DOVR�RIIHUV�VSHFLDO�IHDWXUHV�WKDW�PDNH�LW�D�XVHIXO
UHIHUHQFH�IRU�KRXVH�RIILFHUV�DQG�SUDFWLFLQJ�FOLQLFLDQV�

,QIRUPDWLRQ� LV� RUJDQL]HG� DFFRUGLQJ� WR� WKH� VHTXHQFH� XVHG� LQ�PDQ\�SKDUPDFRORJ\� FRXUVHV� DQG� LQ� LQWHJUDWHG� FXUULFXOD�
EDVLF� SULQFLSOHV�� DXWRQRPLF� GUXJV�� FDUGLRYDVFXODU�UHQDO� GUXJV�� GUXJV� ZLWK� LPSRUWDQW� DFWLRQV� RQ� VPRRWK�PXVFOH�� FHQWUDO
QHUYRXV�V\VWHP�GUXJV��GUXJV�XVHG�WR�WUHDW�LQIODPPDWLRQ��JRXW��DQG�GLVHDVHV�RI�WKH�EORRG��HQGRFULQH�GUXJV��FKHPRWKHUDSHXWLF
GUXJV�� WR[LFRORJ\�� DQG� VSHFLDO� WRSLFV�� 7KLV� VHTXHQFH� EXLOGV� QHZ� LQIRUPDWLRQ� RQ� D� IRXQGDWLRQ� RI� LQIRUPDWLRQ� DOUHDG\
DVVLPLODWHG��)RU�H[DPSOH��HDUO\�SUHVHQWDWLRQ�RI�DXWRQRPLF�QHUYRXV�V\VWHP�SKDUPDFRORJ\�DOORZV�VWXGHQWV� WR� LQWHJUDWH� WKH
SK\VLRORJ\�DQG�QHXURVFLHQFH�WKH\�KDYH�OHDUQHG�HOVHZKHUH�ZLWK� WKH�SKDUPDFRORJ\�WKH\�DUH� OHDUQLQJ�DQG�SUHSDUHV� WKHP�WR
XQGHUVWDQG� WKH�DXWRQRPLF�HIIHFWV�RI�RWKHU�GUXJV��7KLV� LV� HVSHFLDOO\� LPSRUWDQW� IRU� WKH�FDUGLRYDVFXODU� DQG�FHQWUDO�QHUYRXV
V\VWHP�GUXJ�JURXSV��+RZHYHU�� FKDSWHUV�FDQ�EH�XVHG�HTXDOO\�ZHOO� LQ�FRXUVHV�DQG�FXUULFXOD� WKDW�SUHVHQW� WKHVH� WRSLFV� LQ�D
GLIIHUHQW�VHTXHQFH�

:LWKLQ� HDFK� FKDSWHU�� HPSKDVLV� LV� SODFHG�RQ�GLVFXVVLRQ�RI� GUXJ�JURXSV� DQG�SURWRW\SHV� UDWKHU� WKDQ�RIIHULQJ� UHSHWLWLYH
GHWDLO�DERXW�LQGLYLGXDO�GUXJV��6HOHFWLRQ�RI�WKH�VXEMHFW�PDWWHU�DQG�WKH�RUGHU�RI�LWV�SUHVHQWDWLRQ�DUH�EDVHG�RQ�WKH�DFFXPXODWHG
H[SHULHQFH�RI�WHDFKLQJ�WKLV�PDWHULDO�WR�WKRXVDQGV�RI�PHGLFDO��SKDUPDF\��GHQWDO��SRGLDWU\��QXUVLQJ��DQG�RWKHU�KHDOWK�VFLHQFH
VWXGHQWV�

0DMRU�IHDWXUHV�WKDW�PDNH�WKLV�ERRN�SDUWLFXODUO\�XVHIXO�LQ�LQWHJUDWHG�FXUULFXOD�LQFOXGH�VHFWLRQV�WKDW�VSHFLILFDOO\�DGGUHVV
WKH�FOLQLFDO�FKRLFH�DQG�XVH�RI�GUXJV�LQ�SDWLHQWV�DQG�WKH�PRQLWRULQJ�RI�WKHLU�HIIHFWV²LQ�RWKHU�ZRUGV��FOLQLFDO�SKDUPDFRORJ\�LV
DQ�LQWHJUDO�SDUW�RI�WKLV�WH[W��/LVWV�RI�WKH�WUDGH�DQG�JHQHULF�QDPHV�RI�FRPPHUFLDO�SUHSDUDWLRQV�DYDLODEOH�DUH�SURYLGHG�DW�WKH
HQG�RI�HDFK�FKDSWHU�IRU�HDV\�UHIHUHQFH�E\�WKH�KRXVH�RIILFHU�RU�SUDFWLWLRQHU�ZULWLQJ�D�FKDUW�RUGHU�RU�SUHVFULSWLRQ�

6LJQLILFDQW�UHYLVLRQV�LQ�WKLV�HGLWLRQ�LQFOXGH�
� $GGLWLRQ�RI�D�FKDSWHU�RQ�SKDUPDFRJHQRPLFV��DQ�DUHD�RI�LQFUHDVLQJ�LPSRUWDQFH�LQ�DOO�DVSHFWV�RI�SKDUPDFRORJ\��7KH�GUXJ
GHYHORSPHQW�DQG�UHJXODWLRQ�PDWHULDO�SUHYLRXVO\�FRYHUHG�LQ�&KDSWHU���KDV�EHHQ�LQFRUSRUDWHG�LQWR�&KDSWHU���

� $�JHQHULF�QDPH±WUDGH�QDPH�WDEOH�DSSHDUV�DW�WKH�FRQFOXVLRQ�RI�PRVW�FKDSWHUV��SURYLGLQJ�D�UDSLG�UHIHUHQFH�IRU�WKHVH
QDPHV�

� 0DQ\�UHYLVHG�LOOXVWUDWLRQV�LQ�IXOO�FRORU�SURYLGH�VLJQLILFDQWO\�PRUH�LQIRUPDWLRQ�DERXW�GUXJ�PHFKDQLVPV�DQG�HIIHFWV�DQG
KHOS�WR�FODULI\�LPSRUWDQW�FRQFHSWV�

� 0DMRU�UHYLVLRQV�RI�WKH�FKDSWHUV�RQ�V\PSDWKRPLPHWLF��GLXUHWLF��DQWLSV\FKRWLF��DQWLGHSUHVVDQW��DQWLGLDEHWLF��DQWL�
LQIODPPDWRU\��DQG�DQWLYLUDO�GUXJV��SURVWDJODQGLQV��QLWULF�R[LGH��K\SRWKDODPLF�DQG�SLWXLWDU\�KRUPRQHV��FHQWUDO�QHUYRXV
V\VWHP�QHXURWUDQVPLWWHUV��LPPXQRSKDUPDFRORJ\��DQG�WR[LFRORJ\�

� &RQWLQXHG�H[SDQVLRQ�RI�WKH�FRYHUDJH�RI�JHQHUDO�FRQFHSWV�UHODWLQJ�WR�QHZO\�GLVFRYHUHG�UHFHSWRUV��UHFHSWRU�PHFKDQLVPV�
DQG�GUXJ�WUDQVSRUWHUV�

� 'HVFULSWLRQV�RI�LPSRUWDQW�QHZ�GUXJV�UHOHDVHG�WKURXJK�$XJXVW������

$Q�LPSRUWDQW�UHODWHG�HGXFDWLRQDO�UHVRXUFH�LV�.DW]XQJ�	�7UHYRU¶V�3KDUPDFRORJ\��([DPLQDWLRQ�	�%RDUG�5HYLHZ�� WHQWK
HGLWLRQ� �7UHYRU� $-�� .DW]XQJ� %*�� 	� 0DVWHUV� 6%�� 0F*UDZ�+LOO�� ������� 7KLV� ERRN� SURYLGHV� D� VXFFLQFW� UHYLHZ� RI
SKDUPDFRORJ\� ZLWK� DSSUR[LPDWHO\� RQH� WKRXVDQG� VDPSOH� H[DPLQDWLRQ� TXHVWLRQV� DQG� DQVZHUV�� ,W� LV� HVSHFLDOO\� KHOSIXO� WR
VWXGHQWV� SUHSDULQJ� IRU� ERDUG�W\SH� H[DPLQDWLRQV�� $� PRUH� KLJKO\� FRQGHQVHG� VRXUFH� RI� LQIRUPDWLRQ� VXLWDEOH� IRU� UHYLHZ
SXUSRVHV�LV�860/(�5RDG�0DS��3KDUPDFRORJ\��VHFRQG�HGLWLRQ��.DW]XQJ�%*��7UHYRU�$-��0F*UDZ�+LOO��������

7KLV�HGLWLRQ�PDUNV�WKH���WK�\HDU�RI�SXEOLFDWLRQ�RI�%DVLF�	�&OLQLFDO�3KDUPDFRORJ\��7KH�ZLGHVSUHDG�DGRSWLRQ�RI�WKH�ILUVW
WZHOYH�HGLWLRQV�LQGLFDWHV�WKDW�WKLV�ERRN�ILOOV�DQ�LPSRUWDQW�QHHG��:H�EHOLHYH�WKDW�WKH�WKLUWHHQWK�HGLWLRQ�ZLOO�VDWLVI\�WKLV�QHHG
HYHQ� PRUH� VXFFHVVIXOO\�� 6SDQLVK�� 3RUWXJXHVH�� ,WDOLDQ�� )UHQFK�� ,QGRQHVLDQ�� -DSDQHVH�� .RUHDQ�� 7XUNLVK�� DQG� 8NUDLQLDQ
WUDQVODWLRQV� DUH� DYDLODEOH�� 7UDQVODWLRQV� LQWR� RWKHU� ODQJXDJHV� DUH� XQGHU�ZD\�� WKH� SXEOLVKHU�PD\� EH� FRQWDFWHG� IRU� IXUWKHU



LQIRUPDWLRQ�
,�ZLVK�WR�DFNQRZOHGJH�WKH�SULRU�DQG�FRQWLQXLQJ�HIIRUWV�RI�P\�FRQWULEXWLQJ�DXWKRUV�DQG�WKH�PDMRU�FRQWULEXWLRQV�RI�WKH�VWDII

DW�/DQJH�0HGLFDO�3XEOLFDWLRQV��$SSOHWRQ�	�/DQJH��DQG�0F*UDZ�+LOO��DQG�RI�RXU�HGLWRUV�IRU�WKLV�HGLWLRQ��'RQQD�)UDVVHWWR
DQG�5DFKHO�'¶$QQXFFL�+HQULTXH]�� ,�DOVR�ZLVK� WR� WKDQN�$OLFH�&DPS�DQG�.DWKDULQH�.DW]XQJ�IRU� WKHLU�H[SHUW�SURRIUHDGLQJ
FRQWULEXWLRQV�

6XJJHVWLRQV�DQG�FRPPHQWV�DERXW�%DVLF�	�&OLQLFDO�3KDUPDFRORJ\�DUH�DOZD\V�ZHOFRPH��7KH\�PD\�EH�VHQW�WR�PH�LQ�FDUH
RI�WKH�SXEOLVKHU�

%HUWUDP�*��.DW]XQJ��0'��3K'
6DQ�)UDQFLVFR

'HFHPEHU������



$XWKRUV

0LFKDHO�-��$PLQRII��0'��'6F��)5&3
3URIHVVRU��'HSDUWPHQW�RI�1HXURORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

$OODQ�,��%DVEDXP��3K'
3URIHVVRU� DQG� &KDLU�� 'HSDUWPHQW� RI� $QDWRP\� DQG� :�0�� .HFN� )RXQGDWLRQ� &HQWHU� IRU� LQWHJUDWLYH� 1HXURVFLHQFH�
8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

1HDO�/��%HQRZLW]��0'
3URIHVVRU� RI� 0HGLFLQH� DQG� %LRHQJLQHHULQJ� 	� 7KHUDSHXWLF� 6FLHQFH�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ� )UDQFLVFR�� 6DQ
)UDQFLVFR

,WDOR�%LDJJLRQL��0'
3URIHVVRU�RI�3KDUPDFRORJ\��YDQGHUELOW�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��1DVKYLOOH

'DQLHO�'��%LNOH��0'��3K'
3URIHVVRU�RI�0HGLFLQH��'HSDUWPHQW�RI�0HGLFLQH��DQG�&R�'LUHFWRU��6SHFLDO�'LDJQRVWLF�DQG�7UHDWPHQW�8QLW��8QLYHUVLW\
RI�&DOLIRUQLD��6DQ�)UDQFLVFR��DQG�YHWHUDQV�$IIDLUV�0HGLFDO�&HQWHU��6DQ�)UDQFLVFR

1DEHHO�+��%RUD]DQ��0'
'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV

+RPHU�$��%RXVKH\��0'
&KLHI��$VWKPD�&OLQLFDO�5HVHDUFK�&HQWHU�DQG�'LYLVLRQ�RI�$OOHUJ\�	�,PPXQRORJ\��3URIHVVRU�RI�0HGLFLQH��'HSDUWPHQW
RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

$GULHQQH�'��%ULJJV��0'
&OLQLFDO�'LUHFWRU��%RQH�0DUURZ�7UDQVSODQW�3URJUDP��%DQQHU�*RRG�6DPDULWDQ�+RVSLWDO��3KRHQL[

+DNDQ�&DNPDN��0'
'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

/XQG\�&DPSEHOO��0'
3URIHVVRU��'HSDUWPHQW�RI�$QHVWKHVLRORJ\�DQG�3HULRSHUDWLYH�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD�6DQ�)UDQFLVFR��6FKRRO
RI�0HGLFLQH��6DQ�)UDQFLVFR

*HRUJH�3��&KURXVRV��0'
3URIHVVRU�	�&KDLU��)LUVW�'HSDUWPHQW�RI�3HGLDWULFV��$WKHQV�8QLYHUVLW\�0HGLFDO�6FKRRO��$WKHQV

(GZDUG�&KX��0'
3URIHVVRU� RI� 0HGLFLQH� DQG� 3KDUPDFRORJ\� 	� &KHPLFDO� %LRORJ\�� &KLHI�� 'LYLVLRQ� RI� +HPDWRORJ\�RQFRORJ\�� 'HSXW\
'LUHFWRU��8QLYHUVLW\�RI�3LWWVEXUJK�&DQFHU�LQVWLWXWH��8QLYHUVLW\�RI�3LWWVEXUJK�6FKRRO�RI�0HGLFLQH��3LWWVEXUJK

5RELQ�/��&RUHOOL��3KDUP'
&OLQLFDO�3URIHVVRU��'HSDUWPHQW�RI�&OLQLFDO�3KDUPDF\��6FKRRO�RI�3KDUPDF\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

0DULD�$OPLUD�&RUUHLD��3K'
3URIHVVRU� RI� 3KDUPDFRORJ\�� 3KDUPDFHXWLFDO� &KHPLVWU\� DQG� %LRSKDUPDFHXWLFDO� 6FLHQFHV�� 'HSDUWPHQW� RI� &HOOXODU�	
0ROHFXODU�3KDUPDFRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

&KDUOHV�'H%DWWLVWD��0'



3URIHVVRU�RI�3V\FKLDWU\�DQG�%HKDYLRUDO�6FLHQFHV��6WDQIRUG�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6WDQIRUG

'DQLHO�+��'HFN��3KDUP'
$VVRFLDWH� &OLQLFDO� 3URIHVVRU�� 6FKRRO� RI� 3KDUPDF\�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ� )UDQFLVFR�� LQIHFWLRXV� 'LVHDVHV
&OLQLFDO�3KDUPDFLVW��6DQ�)UDQFLVFR�*HQHUDO�+RVSLWDO

&DWKL�(��'HQQHK\��3KDUP'
3URIHVVRU��'HSDUWPHQW�RI�&OLQLFDO�3KDUPDF\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR�6FKRRO�RI�3KDUPDF\

%HWW\�-��'RQJ��3KDUP'��)$6+3��)&&3
3URIHVVRU�RI�&OLQLFDO�3KDUPDF\�DQG�&OLQLFDO�3URIHVVRU�RI�)DPLO\�DQG�&RPPXQLW\�0HGLFLQH��'HSDUWPHQW�RI�&OLQLFDO
3KDUPDF\� DQG�'HSDUWPHQW� RI� )DPLO\� DQG� &RPPXQLW\�0HGLFLQH�� 6FKRROV� RI� 3KDUPDF\� DQG�0HGLFLQH�� 8QLYHUVLW\� RI
&DOLIRUQLD��6DQ�)UDQFLVFR

.HQQHWK�'UDVQHU��0'
3URIHVRU�RI�$QHVWKHVLD�DQG�3HULRSHUDWLYH�&DUH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

+HOJH�(LOHUV��0'
3URIHVVRU�RI�$QHVWKHVLD�DQG�3HULRSHUDWLYH�&DUH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

*DUUHW�$��)LW]*HUDOG��0'
&KDLU��'HSDUWPHQW�RI�3KDUPDFRORJ\��'LUHFWRU��LQVWLWXWH�IRU�7UDQVODWLRQDO�0HGLFLQH�DQG�7KHUDSHXWLFV��3HUHOPDQ�6FKRRO
RI�0HGLFLQH�DW�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD��3KLODGHOSKLD

'DQLHO�(��)XUVW��0'
&DUO� 0�� 3HDUVRQ� 3URIHVVRU� RI� 5KHXPDWRORJ\�� 'LUHFWRU�� 5KHXPDWRORJ\� &OLQLFDO� 5HVHDUFK� &HQWHU�� 'HSDUWPHQW� RI
5KHXPDWRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV

-RVKXD�0��*DODQWHU��0'
'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

$XJXVWXV�2��*UDQW��0'��3K'
3URIHVVRU�RI�0HGLFLQH��&DUGLRYDVFXODU�'LYLVLRQ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP

-RKQ�$��*UD\��0'��3K'
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�1HXURORJ\��&HQWHU�IRU�1HXURVFLHQFH��8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV

)UDQFLV�6��*UHHQVSDQ��0'��)$&3
&OLQLFDO� 3URIHVVRU� (PHULWXV� RI� 0HGLFLQH� DQG� 5DGLRORJ\� DQG� &KLHI�� 7K\URLG� &OLQLF�� 'LYLVLRQ� RI� (QGRFULQRORJ\�
'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

1LFKRODV�+��*��+ROIRUG��0%��&K%��)5$&3
3URIHVVRU�� 'HSDUWPHQW� RI� 3KDUPDFRORJ\� DQG� &OLQLFDO� 3KDUPDFRORJ\�� 8QLYHUVLW\� RI� $XFNODQG� 0HGLFDO� 6FKRRO�
$XFNODQG

-RKQ�5��+RUQ��3KDUP'��)&&3
3URIHVVRU� RI� 3KDUPDF\�� 6FKRRO� RI� 3KDUPDF\�� 8QLYHUVLW\� RI�:DVKLQJWRQ��$VVRFLDWH�'LUHFWRU� RI� 3KDUPDF\� 6HUYLFHV�
'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�:DVKLQJWRQ�0HGLFLQH��6HDWWOH

-RVHSK�5��+XPH��3K'
(PHULWXV�&KDLUPDQ�RI�3KDUPDFRORJ\�DQG�3URIHVVRU�RI�3KDUPDFRORJ\�	�3K\VLRORJ\��8QLYHUVLW\�RI�1HYDGD�6FKRRO�RI
0HGLFLQH��5HQR��19������

+DUODQ�(��,YHV��0'��3K'
3URIHVVRU�(PHULWXV�RI�0HGLFLQH��'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

6DPLH�5��-DIIUH\��0'��3K'
$VVRFLDWH�3URIHVVRU�RI�3KDUPDFRORJ\��'HSDUWPHQW�RI�3KDUPDFRORJ\��&RUQHOO�8QLYHUVLW\�:HLOO�0HGLFDO�&ROOHJH��1HZ



<RUN�&LW\

-RKQ�3��.DQH��0'��3K'
3URIHVVRU� RI� 0HGLFLQH�� 'HSDUWPHQW� RI� 0HGLFLQH�� 3URIHVVRU� RI� %LRFKHPLVWU\� DQG� %LRSK\VLFV�� $VVRFLDWH� 'LUHFWRU�
&DUGLRYDVFXODU�5HVHDUFK�,QVWLWXWH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

%HUWUDP�*��.DW]XQJ��0'��3K'
3URIHVVRU�(PHULWXV��'HSDUWPHQW�RI�&HOOXODU�	�0ROHFXODU�3KDUPDFRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

*LGHRQ�.RUHQ�0'��)5&3&��)$&07
'LUHFWRU�� 7KH� 0RWKHULVN� 3URJUDP� 3URIHVVRU� RI� 3HGLDWULFV�� 3KDUPDFRORJ\�� 3KDUPDF\� DQG� 0HGLFDO� *HQHWLFV� 7KH
8QLYHUVLW\� RI� 7RURQWR�� 3URIHVVRU� RI� 0HGLFLQH�� 3HGLDWULFV� DQG� 3K\VLRORJ\�3KDUPDFRORJ\� DQG� WKH� LYH\� &KDLU� LQ
0ROHFXODU�7R[LFRORJ\�7KH�8QLYHUVLW\�RI�:HVWHUQ�RQWDULR

0LFKDHO�-��.RVQHWW��0'��03+
$VVRFLDWH� &OLQLFDO� 3URIHVVRU� RI� 0HGLFLQH�� 'LYLVLRQ� RI� &OLQLFDO� 3KDUPDFRORJ\� DQG� 7R[LFRORJ\�� 8QLYHUVLW\� RI
&RORUDGR�+HDOWK�6FLHQFHV�&HQWHU��'HQYHU

0DULHNH�.UXLGHULQJ�+DOO��3K'
$FDGHP\� &KDLU� LQ� 3KDUPDFRORJ\� (GXFDWLRQ�� $VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� &HOOXODU� DQG� 0ROHFXODU
3KDUPDFRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

'RXJODV�)��/DNH��3K'
$VVRFLDWH�3URIHVVRU��7KH�%LRGHVLJQ�LQVWLWXWH��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH

+DUU\�:��/DPSLULV��0'
3URIHVVRU� RI� &OLQLFDO� 0HGLFLQH�� 8&6)�� ,QWHULP� &KLHI�� ,'� 6HFWLRQ�� 0HGLFDO� 6HUYLFH�� 6DQ� )UDQFLVFR� 9$� 0HGLFDO
&HQWHU

3DXO�:��/RIKROP��3KDUP'
&OLQLFDO�3URIHVVRU�RI�3KDUPDF\��6FKRRO�RI�3KDUPDF\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

&KULVWLDQ�/�VFKHU��0'
'HSDUWPHQWV� RI� %DVLF� DQG� &OLQFLDO� 1HXURVFLHQFHV�� 0HGLFDO� )DFXOW\�� 8QLYHUVLW\� +RVSLWDO� RI� JHQHYD�� *HQHYD�
6ZLW]HUODQG

'DQLHO�6��0DGGL[��3KDUP'
$VVRFLDWH�&OLQLFDO�3URIHVVRU�RI�3KDUPDF\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

+RZDUG�,��0DLEDFK��0'
3URIHVVRU�RI�'HUPDWRORJ\��'HSDUWPHQW�RI�'HUPDWRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

0DU\�-��0DOOR\��0'
&OLQLFDO� 3URIHVVRU� RI� 3HGLDWULFV� DQG�0HGLFLQH�� 'HSDUWPHQWV� RI� 3HGLDWULFV� DQG�0HGLFLQH�� &DUGLRYDVFXODU� UHVHDUFK
LQVWLWXWH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

6XVDQ�%��0DVWHUV��3K'
$VVRFLDWH�'HDQ��6FKRRO�RI�0HGLFLQH�
3URIHVVRU�RI�3KDUPDFRORJ\
'HSDUWPHQW�RI�&HOOXODU�	�0ROHFXODU�3KDUPDFRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

.HQQHWK�5��0F4XDLG��0'
3URIHVVRU�RI�&OLQLFDO�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD�� 6DQ�)UDQFLVFR��&KLHI�RI�*DVWURHQWHURORJ\�� 6DQ�)UDQFLVFR
YHWHUDQV�$IIDLUV�0HGLFDO�&HQWHU

%ULDQ�6��0HOGUXP��0%��3K'
3URIHVVRU�(PHULWXV��*.7�6FKRRO�RI�0HGLFLQH��*X\¶V�&DPSXV��/RQGRQ



5DPDQD�.��1DLGX��0'
'HSDUWPHQW�RI�$QHVWKHVLD�DQG�3HULRSHUDWLYH�&DUH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

5RJHU�$��1LFROO��0'
3URIHVVRU� RI� 3KDUPDFRORJ\� DQG� 3K\VLRORJ\�� 'HSDUWPHQWV� RI� &HOOXODU� 	�0ROHFXODU� 3KDUPDFRORJ\� DQG� 3K\VLRORJ\�
8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

0DUWKD�6��1ROWH�.HQQHG\��0'
&OLQLFDO�3URIHVVRU��'HSDUWPHQW�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

.HQW�5��2OVRQ��0'
&OLQLFDO� 3URIHVVRU�� 'HSDUWPHQWV� RI� 0HGLFLQH� DQG� 3KDUPDF\�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ� )UDQFLVFR�� 0HGLFDO
'LUHFWRU��6DQ�)UDQFLVFR�'LYLVLRQ��&DOLIRUQLD�3RLVRQ�&RQWURO�6\VWHP

$FKLOOHV�-��3DSSDQR��3K'
3URIHVVRU� (PHULWXV��'HSDUWPHQW� RI�&HOO� %LRORJ\� DQG�&DOKRXQ�&DUGLRORJ\�&HQWHU��8QLYHUVLW\� RI�&RQQHFWLFXW�+HDOWK
&HQWHU��)DUPLQJWRQ

5RJHU�-��3RUWHU��0'
$GMXQFW� 3URIHVVRU� RI� 1HXURORJ\�� 8QLYHUVLW\� RI� 3HQQV\OYDQLD�� 3KLODGHOSKLD�� $GMXQFW� 3URIHVVRU� RI� 3KDUPDFRORJ\�
8QLIRUPHG�6HUYLFHV�8QLYHUVLW\�RI�WKH�+HDOWK�6FLHQFHV��%HWKHVGD

,DQ�$��5HLG��3K'
3URIHVVRU�(PHULWXV��'HSDUWPHQW�RI�3K\VLRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

'DYLG�5REHUWVRQ��0'
(OWRQ� <DWHV� 3URIHVVRU� RI� 0HGLFLQH�� 3KDUPDFRORJ\� DQG� 1HXURORJ\�� YDQGHUELOW� 8QLYHUVLW\�� 'LUHFWRU�� &OLQLFDO� 	
7UDQVODWLRQDO�5HVHDUFK�&HQWHU��YDQGHUELOW�LQVWLWXWH�IRU�&OLQLFDO�DQG�7UDQVODWLRQDO�5HVHDUFK��1DVKYLOOH

'LUN�%��5REHUWVRQ��0'
3URIHVVRU�RI�&OLQLFDO�'HUPDWRORJ\��'HSDUWPHQW�RI�'HUPDWRORJ\��(PRU\�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��$WODQWD

3KLOLS�-��5RVHQWKDO��0'
3URIHVVRU�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR��6DQ�)UDQFLVFR�*HQHUDO�+RVSLWDO

6WHSKHQ�0��5RVHQWKDO��0'
3URIHVVRU� RI� 3HGLDWULFV�� $VVRFLDWH� 3URJUDP� 'LUHFWRU�� 3HGLDWULF� (QGRFULQRORJ\�� 'LUHFWRU�� 3HGLDWULF� (QGRFULQH
RXWSDWLHQW�6HUYLFHV��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

6KDURQ�6DIULQ��0'
$VVRFLDWH� &OLQLFDO� 3URIHVVRU�� 'HSDUWPHQW� RI� 0HGLFLQH�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ� )UDQFLVFR�� 3UHVLGHQW�� 6DIULQ
&OLQLFDO�5HVHDUFK

$ODQ�&��6DUWRUHOOL��3K'
$OIUHG�*LOPDQ�3URIHVVRU�RI�3KDUPDFRORJ\��'HSDUWPHQW�RI�3KDUPDFRORJ\��<DOH�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��1HZ
+DYHQ

0DUN�$��6FKXPDFKHU��3K'��0'
3URIHVVRU��'HSDUWPHQW�RI�$QHVWKHVLD�DQG�3HULRSHUDWLYH�&DUH��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

'RQ�6KHSSDUG��0'
$VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQWV� RI� 0LFURELRORJ\� DQG� LPPXQRORJ\� DQG� 0HGLFLQH�� 0F*LOO� 8QLYHUVLW\�� 3URJUDP
'LUHFWRU��0F*LOO�5R\DO�&ROOHJH�7UDLQLQJ�3URJUDP�LQ�0HGLFDO�0LFURELRORJ\�DQG�LQIHFWLRXV�'LVHDVHV��0RQWUHDO

(PHU�0��6P\WK��3K'
$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�3KDUPDFRORJ\��8QLYHUVLW\�RI�3HQQV\OYDQLD�6FKRRO�RI�0HGLFLQH��3KLODGHOSKLD

'DQLHO�7��7HLWHOEDXP��0'



$GMXQFW�3URIHVVRU�RI�RFFXSDWLRQDO�DQG�(QYLURQPHQWDO�+HDOWK��&RORUDGR�6FKRRO�RI�3XEOLF�+HDOWK��'HQYHU��&RORUDGR�
DQG�$GMXQFW�3URIHVVRU��&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ��&RORUDGR�6FKRRO�RI�0LQHV��*ROGHQ��&RORUDGR

$QWKRQ\�-��7UHYRU��3K'
3URIHVVRU�(PHULWXV��'HSDUWPHQW�RI�&HOOXODU�	�0ROHFXODU�3KDUPDFRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�)UDQFLVFR

&DQG\�7VRXURXQLV��3KDUP'
3URIHVVRU� RI� &OLQLFDO� 3KDUPDF\�� 0HGLFDWLRQ� RXWFRPHV� &HQWHU�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ� )UDQFLVFR� 6FKRRO� RI
3KDUPDF\

0DUN�YRQ�=DVWURZ��0'��3K'
3URIHVVRU�� 'HSDUWPHQWV� RI� 3V\FKLDWU\� DQG� &HOOXODU� 	� 0ROHFXODU� 3KDUPDFRORJ\�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ
)UDQFLVFR

/LVD�*��:LQVWRQ��0'
$VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� 0HGLFLQH�� 'LYLVLRQ� RI� LQIHFWLRXV� 'LVHDVHV�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ
)UDQFLVFR��+RVSLWDO�(SLGHPLRORJLVW��6DQ�)UDQFLVFR�*HQHUDO�+RVSLWDO

6SHQFHU�<RVW��0'
3URIHVVRU�� 'HSDUWPHQW� RI� $QHVWKHVLD� DQG� 3HULRSHUDWLYH� &DUH�� 8QLYHUVLW\� RI� &DOLIRUQLD�� 6DQ� )UDQFLVFR�� 0HGLFDO
'LUHFWRU��8&6)�0W��=LRQ�,&8��&KLHI�RI�$QHVWKHVLD��8&6)�0W��=LRQ�+RVSLWDO

-DPHV�/��=HKQGHU��0'
3URIHVVRU�RI�3DWKRORJ\�DQG�0HGLFLQH��3DWKRORJ\�'HSDUWPHQW��6WDQIRUG�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6WDQIRUG




