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/ HWWHU�IURP �WKH�&KDLU
UHVHDUFK� HIIRUWV�� 3OXV�� WKHUH
ZLOO� EH� D� ORW� RI� DZHVRP H
SUL] HV�IURP �ORFDO�EXVLQHVVHV�
7KH� IXOO� GHWDLOV� DUH� RQ� SDJH
� �� 5HP HP EHU�� WKLV� LV� D
IDP LO\ �IULHQGO\ � HYHQW�� VR
SOHDVH� FRP H� RXW� WR� VXSSRUW
RXU� GHSDUWP HQW�� $OVR
VXSSRUWLQJ� RXU� UHVHDUFK
P LVVLRQ� LV� WKH� JHQHURXV
GRQDWLRQ�IURP �WKH�%RWZLQLFN

' U��. LUVWHQ�* UHHQH

' LUHFWRU� VWDUWLQJ� -XO\ � � �
7KDQN� \ RX� LQ� DGYDQFH� WR
' U�� 6DQGV� IRU� WKH� JUHDW
WKLQJV� KH� ZLOO� GR� WR� P DNH
RXU� EXVLHVW� FOLQLF� HYHQ
EHWWHU��

VW

/ DVWO\ �� ZH� KDYH� WKUHH� P RUH
VXE�LQWHUQV� MRLQLQJ� XV� WKLV
P RQWK� RQ� -XQH� � WK�� 5DKZD
* KHQERW�� ' DQLHO�+XWFKLVRQ�
DQG� $GDP � 1RYDN�� 3OHDVH
JLYH�WKHP �D�ZDUP �ZHOFRP H
LI�\ RX�VHH�WKHP �DURXQG�

$V� DOZD\ V�� WKDQN� \ RX
HYHU\ RQH� IRU� HYHU\ WKLQJ� \ RX
GR�� 89$� 8URORJ\ � ZRXOG� QRW
EH� WKH� VDP H� ZLWKRXW� HDFK
DQG�HYHU\ �RQH�RI�\ RX�
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. LUVWHQ�* UHHQH��0 '

&KDLU�RI�WKH�' HSDUWP HQW
RI�8URORJ\

' HDU�9DOXHG�)DFXOW\�
6WDII��6WXGHQWV��DQG
$OXPQL�RI�WKH
8URORJ\�' HSDUWPHQW�

�

: LWK� JUDGXDWLRQ� ULJKW� DURXQG
WKH�FRUQHU��,
G�OLNH�WR�EHJLQ�E\
WKDQNLQJ� RXU� &KLHI� 5HVLGHQWV
' U��&KHQ�DQG� ' U��%HUU\ � IRU�DOO
RI� WKHLU� FRQWULEXWLRQV� WR� WKH
GHSDUWP HQW� RYHU� WKH� \ HDUV�
<RX
UH� ERWK� H[ FHSWLRQDO
GRFWRUV� DQG� ZH� DUH� DOO� VR
JUDWHIXO� WR� KDYH� JRWWHQ� WR
NQRZ� \ RX� DQG� EH� D� SDUW� RI
\ RXU�WUDLQLQJ��: H�FDQ
W�ZDLW�WR
VHH� DOO� RI� WKH� DP D] LQJ� WKLQJV
\ RX
OO� GR� WKURXJKRXW� \ RXU
FDUHHUV�� DQG� ZH� ZLVK� \ RX� DOO
WKH� VXFFHVV� DV� \ RX� P RYH
IRUZDUG�

$V�D�UHP LQGHU��ZH�DUH�KDYLQJ
D� ELQJR� IXQGUDLVHU� IRU� WKH
GHSDUWP HQW� RQ� -XQH� � � WK�
5DQGRP � 5RZ� LV� IHDWXULQJ� WKH
%LOO�6WHHUV�� N�DW�WKHLU�P RQWKO\
FKDULW\ � ELQJR�� DQG� DOO
SURFHHGV�JR�GLUHFWO\ �WR�RXU

�%URZQ�IDP LO\ �ZKR�RQFH�DJDLQ
JDYH�D� � � � � �� � � � JLIW�WR�KHOS
XV�LQQRYDWH��

,�DP �WKULOOHG�WR�DQQRXQFH�WKDW
' U�� . HQ� 6DQGV� ZLOO� WDNH� RYHU
DV� RXU� IHDUOHVV� OHDGHU� RI
) � � � �&OLQLF�DQG�0 HGLFDO�



� ��) DFXOW\ �DQG�$33�$QQXDO�5HYLHZV
$QQXDO�UHYLHZV�DUH�ULJKW�DURXQG�WKH�FRUQHU��. DWLH�0 DWKHUOHH�LV
ZRUNLQJ�RQ�VFKHGXOLQJ�WKHVH�ZLWK�\ RXU�DGP LQ�GXULQJ�-XQH�DQG
-XO\ ��3OHDVH�UHDFK�RXW�WR�-HVVLFD�6KLIIOHWW�LI�\ RX�KDYH�DQ\
TXHVWLRQV�DERXW�GRFXP HQWDWLRQ�QHHGHG��3OHDVH�UHP HP EHU�WKDW
DOO�GRFXP HQWV�DUH�GXH�EDFN�WR�. DWLH�RQH�ZHHN�EHIRUH�\ RXU
VFKHGXOHG�WLP H�ZLWK�' U��* UHHQH��7KDQN�\ RX�

� ��%LQJR�1LJKW�DW�5DQGRP �5RZ�
5DQGRP �5RZ�%UHZLQJ�LV�IHDWXULQJ�WKH�%LOO�6WHHUV�� N�IRU�WKHLU
P RQWKO\ �FKDULW\ �ELQJR�QLJKW�RQ�-XQH�� � ��3OHDVH�SODQ�WR�DWWHQG�WR
VXSSRUW�RXU�GHSDUWP HQW��) XOO�GHWDLOV�DUH�RQ�SDJH�� �

WK

� ��6LJQ�XS�IRU�WKH�%LOO�6WHHUV�� N�7RGD\ ��-RLQ�WKH�8URORJ\
' HSDUWP HQW�IRU�RXU�DQQXDO�� N�IXQGUDLVHU�RQ�1RYHP EHU�� ��<RX
FDQ�VLJQ�XS�+( 5( ��5HVLGHQWV��SOHDVH�UHDFK�RXW�WR�. DWLH
0 DWKHUOHH�IRU�VSHFLDO�VLJQ�XS�LQVWUXFWLRQV�
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' HSDUWP HQW�$QQRXQFHP HQWV
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� � � � ���� � � � ���,QWHUQDWLRQDO
&RQWLQHQFH�6RFLHW\ �$QQXDO�0 HHWLQJ
� � � � ���� � � � � ���$QQXDO�) DOO�6FLHQWLILF
0 HHWLQJ�RI�60 61$
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-XQH�� � � �
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� � � � ���� � � � ���( 638�&RQJUHVV
� � � � ���� � � � ���$$13�1 DWLRQDO�&RQIHUHQFH

6HSWHP EHU�� � � �
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' HFHP EHU�� � � �
� � � � ���� � � � ���682�$QQXDO�0 HHWLQJ
� � � � � ���� � � � � ���: &( 7�$QQXDO
0 HHWLQJ

7RGG�2 LFNOH
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' U��=LOOLRX[
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%LQJR�IRU
%LOO�6WHHUV�

&RP H�VXSSRUW�89$�8URORJ\ �RQ�-XQH�� � �DW�5DQGRP �5RZ
%UHZLQJ�IRU�&KDULW\ �%LQJR�DQG�: ,1�DZHVRP H�SUL] HV�

WK

$OO�ELQJR�FDUG�SURFHHGV�ZLOO�GLUHFWO\ �VXSSRUW�WKH�UHVHDUFK
HIIRUWV�RI�WKH�89$�' HSDUWP HQW�RI�8URORJ\��%LQJR�VWDUWV�DW
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' HSDUWP HQW�6KRXW�2XWV�
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&RQJUDWXODWLRQV� WR� 8URORJ\
5HVLGHQW� ' DYLV� 7HP SOH� RQ� ZLQQLQJ
WKH� 0 XOKROODQG� 5HVLGHQW� DQG
)HOORZ�7HDFKLQJ�$ZDUG�

' U�� -LDQJ� =KHQJUDQ�� 8URORJ\
$QGURORJ\ � )HOORZ�� UHFHLYHG� � KLV
JUDGXDWLRQ�FHUWLILFDWLRQ�IURP �WKH
6RFLHW\ � IRU� WKH� 6WXG\ � RI� 0 DOH
5HSURGXFWLRQ�� &RQJUDWXODWLRQV�
' U��=KHQJUDQ�

%LOO� 6WHHUV� 5HVHDUFK� ) HOORZ��
5DKZD� * KHQERW� JDYH� KHU� ILQDO
SUHVHQWDWLRQ� ODVW� P RQWK� WLWOHG
q3XUH� 6TXDP RXV� &HOO� &DUFLQRP D
RI� WKH� %ODGGHU�r � 5DKZD� ZDV� DQ
H[ FHOOHQW� UHVHDUFK� IHOORZ� DQG� ZH
DUH�WKULOOHG�WKDW�VKH�ZLOO�EH�MRLQLQJ
LV� WKLV� P RQWK� IRU� KHU� VXE�LQWHUQ
URWDWLRQ�
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&RQJUDWXODWLRQV� WR� 7HVV� / HGHEHRU�
ZKR�KDV�ZRQ�89$pV�&DQFHU�7UDLQLQJ
* UDQW� ZLWK� KHU� SURMHFW� WLWOHG�
q' HILQLQJ� WKH� UROH� RI� 633� �
P DFURSKDJH�GULYHQ� HSLWKHOLDO� WR
P HVHQFK\ P DO� WUDQVLWLRQ� �( 0 7�� DQG
LP P XQH� G\ VIXQFWLRQ� LQ� FOHDU� FHOO
UHQDO� FHOO� FDUFLQRP D� �FF5&&��r � )RU
WKRVH� RI� \ RX� WKDW� GRQpW� NQRZ�� 7HVV
LV� D� ILUVW�\ HDU� JUDGXDWH� VWXGHQW� LQ
WKH� %LRP HGLFDO� 6FLHQFHV� * UDGXDWH
3URJUDP � �%,0 6�� DQG� D� P HP EHU� RI
' U�� $OOLVRQ� 0 D\ 
V� ODE�� FR�P HQWRUHG
E\ ��' U���' DQLHO��* LRHOL��+HU��UHVHDUFK�

IRFXVHV�RQ�XQGHUVWDQGLQJ�KRZ�WXP RU�DVVRFLDWHG�P DFURSKDJHV�LQGXFH�HSLWKHOLDO�WR
P HVHQFK\ P DO�WUDQVLWLRQ�DQG�LP P XQH�FKHFNSRLQW�H[ SUHVVLRQ�LQ�FOHDU�FHOO�UHQDO�FHOO
FDUFLQRP D�� 7KURXJK� WKLV� ZRUN�� VKH� DLP V� WR� EHWWHU� GHILQH� WKH� P HFKDQLVP V
XQGHUO\ LQJ� LP P XQRWKHUDS\ � UHVLVWDQFH� LQ� DSSUR[ LP DWHO\ � KDOI� RI� VDUFRP DWRLG� UHQDO
FHOO�FDUFLQRP D�SDWLHQWV��

7HVV� JUDGXDWHG� VXP P D� FXP � ODXGH� ZLWK� GLVWLQFWLRQ� IURP � -XQLDWD� FROOHJH� ZLWK� DQ
$&6�FHUWLILHG� %�6�� LQ� &KHP LVWU\�� ZKHUH� VKH� FRQGXFWHG� UHVHDUFK� LQ� LQRUJDQLF
FKHP LVWU\ �V\ QWKHVLV�DQG�67( 0 �HGXFDWLRQ��+HU�SUHYLRXV�UHVHDUFK�H[ SHULHQFHV�DOVR
LQFOXGHV�DQ�$0 * ( 1�6FKRODU�LQWHUQVKLS�LQ�WKH�GHSDUWP HQW�RI�&KHP LFDO�%LRORJ\ �DQG
0 HGLFLQDO�&KHP LVWU\ �DW�WKH�8QLYHUVLW\ �RI�1RUWK�&DUROLQD�DW�&KDSHO�+LOO�LQ�� � � � �DQG
D�5HVHDUFK�( [ SHULHQFH�IRU�8QGHUJUDGXDWHV��5( 8��LQWHUQVKLS�LQ�WKH�GHSDUWP HQWV�RI
0 DWHULDOV�6FLHQFH�DQG�( QJLQHHULQJ�DQG�&KHP LVWU\ �DW�3HQQV\ OYDQLD�6WDWH�8QLYHUVLW\
LQ�� � � � ��: H�DUH�YHU\ �JUDWHIXO�WR�KDYH�\ RXU�KHOS�LQ�8URORJ\��7HVV�
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$QQDEHOOH�/HXQJ 5DKZD�* KHQERW $QMDOL�%RUVXP

&DUORV�-XVWR�-DXPH $GDP�1RYDN &DPLOOH�. XNRU

0D[�6WHPSHO ' DQLHO�+XWFKLVRQ 6KLNKD�6KHODW

6XE�,QWHUQ�6FKHGXOH

$XJXVW�� ���$XJXVW�� � $XJXVW�� � ���6HSWHPEHU�� � 6HSWHPEHU�� � ���2FWREHU�� �

3H\WRQ�&RDG\ =RH�%DVV %R\G�3HHWH

. \OH�6WHJPDQQ 6D[WRQ�8VU\ 1DVVHU�$O$EGXODO\

6\GQH\�: KHOOHU (PLO\�<H 5LFKDUG�6LUDUG

7DNH�D�ORRN�DW�WKH�VFKHGXOH�EHORZ�WR�VHH�ZKLFK�VXE�
LQWHUQV�ZLOO�EH�URWDWLQJ�WKURXJK�WKH�' HSDUWP HQW�RI

8URORJ\ �RYHU�WKH�QH[ W�IHZ �P RQWKV�
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,QFRP LQJ�6XE�,QWHUQV
* HW�WR�NQRZ�WKH�VXE�LQWHUQV�URWDWLQJ�WKURXJK�89$�8URORJ\� IURP �-XQH�� WK���-XO\� � UG�

$GDP �1RYDN
$GDP �LV�DQ�IRXUWK�\ HDU�P HGLFDO�VWXGHQW�DW�681<�8SVWDWH�LQ�6\ UDFXVH��1<�
+HpV� RULJLQDOO\ � IURP � WKH� 5RFKHVWHU� DUHD� DQG� DWWHQGHG� 1RUWKHDVWHUQ
8QLYHUVLW\ � IRU� XQGHUJUDG� EHIRUH� UHWXUQLQJ� WR� 8SVWDWH� 1<� IRU� P HGLFDO
VFKRRO�� $GDP � ZDV� GUDZQ� WR� XURORJ\ � EHFDXVH� RI� WKH� ZHOFRP LQJ� FXOWXUH�
WKH� EURDG� VFRSH� RI� SUDFWLFH�� DQG� WKH� RSSRUWXQLW\ � WR� P DNH� D� P HDQLQJIXO
LP SDFW�RQ�SDWLHQWV
�TXDOLW\ �RI�OLIH��+HpV�SDUWLFXODUO\ �LQWHUHVWHG�LQ�RQFRORJ\�
SHGLDWULFV�� DQG� HQGRXURORJ\�� 2XWVLGH� RI� WKH� KRVSLWDO�� KH� HQMR\ V� FRRNLQJ
�ZLWK� P L[ HG� VXFFHVV��� UXQQLQJ�� KLNLQJ�� IO\ �ILVKLQJ�� JROILQJ�� DQG� VNLLQJ�
: HOFRP H�WR�89$�8URORJ\��$GDP �

5DKZD�* KHQERW
5DKZD� LV� D� IRXUWK�\ HDU� P HGLFDO� VWXGHQW� DW� 89$� DQG� RXU� P RVW� UHFHQW� %LOO
6WHHUV� 5HVHDUFK� )HOORZ�� 6KH� ZHQW� WR� 2KLR� 6WDWH� 8QLYHUVLW\ � IRU� XQGHUJUDG
�* 2�%8&. 6��ZKHUH�DVVLVWLQJ�RQ�P RXVH�ODP LQHFWRP LHV�LQ�ODE�VSDUNHG�KHU
ORYH�RI�VXUJHU\��6LQFH�VWDUWLQJ�P HGLFDO�VFKRRO��VKHpV�EHFRP H�VRP HZKDW�RI
D� IRRGLH� DQG� H[ SHULP HQWDO� FKHI�� DQG� VKH� LV� DOZD\ V� KDSS\ � WR� JLYH
UHFRP P HQGDWLRQV� IRU� WKH� EHVW� 7KDL� RU� VKDUH� KHU� IDYRULWH� UHFLSHV�� ,Q� KHU
VSDUH� WLP H�� VKH� KDV� EHHQ� OHDUQLQJ� JXLWDU�� WU\ LQJ� QHZ� FRIIHH� VKRSV�� DQG
ZRUNLQJ�RQ�KHU�VNHWFKLQJ�VNLOOV��: HOFRP H�EDFN�WR�89$�8URORJ\��5DKZD�

' DQLHO�+XWFKLVRQ
' DQLHO�LV�D�IRXUWK�\ HDU�P HGLFDO�VWXGHQW�DW�%D\ ORU�&ROOHJH�RI�0 HGLFLQH��+H
KROGV�D�%6�LQ�QHXURVFLHQFH�DQG�DQ�0 6�LQ�ELRP HGLFDO�VFLHQFHV� IURP �WKH
8QLYHUVLW\ � RI� 3LWWVEXUJK�� 7KURXJK� HDUO\ � FOLQLFDO� H[ SRVXUH� WR� URERWLF� DQG
P LQLP DOO\ � LQYDVLYH� VXUJHU\�� ' DQLHO� EHFDP H� LQWHUHVWHG� LQ� XURORJ\ � DQG� LWV
HP SKDVLV� RQ� LQQRYDWLRQ� LQ� SDWLHQW� FDUH�� 2ULJLQDOO\ � IURP � 1HZ� -HUVH\�
' DQLHO� KDV� D� GHHS� DSSUHFLDWLRQ� IRU� JRRG� SL] ] D� DQG� EDJHOV�� 2XWVLGH� RI
P HGLFLQH��KH�HQMR\ V�KLNLQJ�ZLWK�KLV�GRJ�DQG�ZDWFKLQJ�6XUYLYRU�DORQJVLGH
KLV�WZR�FDWV��: HOFRP H�WR�89$�8URORJ\��' DQLHO�
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