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0�6F� ^ &RQWURO 6\VWHPV� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� 0D\ �����

%�6F� ^ (OHFWULFDO (QJLQHHULQJ� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� 'HFHPEHU �����

�� 3RVLWLRQV

3URIHVVRU (PHULWXV� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� VLQFH �����

&ROODERUDWLQJ 3URIHVVRU� )HGHUDO 8QLYHUVLW\ RI 5LR GH -DQHLUR� ����^�����

3URIHVVRU� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� ����^�����

)XOO 5HVHDUFKHU� 1DWLRQDO /DERUDWRU\ IRU 6FLHQWLpF &RPSXWDWLRQ� ����^�����

$VVRFLDWH 5HVHDUFKHU� 1DWLRQDO /DERUDWRU\ IRU 6FLHQWLpF &RPSXWDWLRQ� ����������

$VVRFLDWH 3URIHVVRU� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� ����^�����

$VVLVWDQW 3URIHVVRU� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� ����^�����

8QGHUJUDGXDWH 7XWRU� 8QLYHUVLW\ RI :DUZLFN� �����

$X[LOLDU\ 3URIHVVRU� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� �����

$X[LOLDU\ 5HVHDUFKHU � &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� �����

8QGHUJUDGXDWH 7XWRU� &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR� �����

�� &DUHHU

� 3RVWGRFWRUDO UHVHDUFKHU DW� &RQWURO 7KHRU\ &HQWUH ^ 8QLYHUVLW\ RI :DUZLFN �(QJODQG� ������ 0DWKHPDW�
LFV ,QVWLWXWH ^ 8QLYHUVLW\ RI 6aDR 3DXOR �%UD]LO� ������ ,QVWLWXW I�XU 2NRQRPHWULH XQG 2SHUDWLRQV 5HVHDUFK
^ 8QLYHUVLW�DW %RQQ �*HUPDQ\� ������ &RQWURO 7KHRU\ &HQWUH ^ 8QLYHUVLW\ RI :DUZLFN �(QJODQG� �����
���� DQG ������

� /HFWXUHV RQ� $OJHEUDLF DQG 7RSRORJLFDO 6WUXFWXUHV� )LOWHULQJ� )XQFWLRQDO $QDO\VLV� +LOEHUW 6SDFH
2SHUDWRUV� ,QWURGXFWLRQ WR 0HDVXUH 7KHRU\� /LQHDU 6\VWHPV� 0HDVXUH RQ 7RSRORJLFDO 6SDFHV� 0RGHOV
DQG 'HFRPSRVLWLRQ LQ 2SHUDWRU 7KHRU\� 3DUWLDO 'LoHUHQWLDO (TXDWLRQV� 5HDO $QDO\VLV� 6SHFWUDO $QDO\VLV�
6WRFKDVWLF 3URFHVVHV� 6\VWHP ,GHQWLpFDWLRQ�

� 7KHVLV VXSHUYLVRU� �� 0�6F VWXGHQWV DQG � 3K�' VWXGHQWV�

� 7DONV GHOLYHUHG DW� %UD]LOLDQ &HQWHU IRU 3K\VLFV 5HVHDUFK DW 5LR GH -DQHLUR� &DWKROLF 8QLYHUVLW\ RI 5LR
GH -DQHLUR� )HGHUDO 8QLYHUVLW\ DW 1LWHURL� )HGHUDO 8QLYHUVLW\ DW 2XUR 3UHWR� )HGHUDO 8QLYHUVLW\ DW 5LR GH
-DQHLUR� 1DWLRQDO /DERUDWRU\ IRU 6FLHQWLpF &RPSXWDWLRQ DW 5LR GH -DQHLUR� 8QLYHUVLW�DW %RQQ� 8QLYHUVLW�DW
%UHPHQ� 8QLYHUVLW�DW GHV 6DDUODQGHV DW 6DDUEUXFNHQ� 8QLYHUVLW\ RI 6aDR 3DXOR� 8QLYHUVLW\ RI :DUZLFN�

� ([DPLQHU� �� 0�6F WKHVLV DQG �� 3K�' WKHVLV�

� 5HYLHZHU� ��� DUWLFOHV IRU 0DWKHPDWLFDO 5HYLHZV� �� DUWLFOHV IRU =HQWUDOEODWW I�XU 0DWKHPDWLN� � DUWLFOHV
6WDWLVWLFDO 7KHRU\ DQG 0HWKRGV $EVWUDFWV�

� 5HIHUHH IRU �� LQWHUQDWLRQDO MRXUQDOV� $EVWUDFW DQG $SSOLHG $QDO\VLV� $FDGHPLF 3UHVV�(OVHYLHU %RRNV�
$FWD HW &RPPHQWDWLRQHV 8QLYHUVLWDWLV 7DUWXHQVLV GH 0DWKHPDWLFD� $FWD 0DWKHPDWLFD +XQJDULFD� $FWD
0DWKHPDWLFD 6FLHQWLD� $FWD 0DWKHPDWLFD 8QLYHUVLWDWLV &RPHQLDQDH� $FWD 6FLHQWLDUXP 0DWKHPDWLFDUXP
�6]HJHG�� $GYDQFHV LQ 2SHUDWRU 7KHRU\� $QQDOV RI WKH $OH[DQGUX ,RDQ &X]D 8QLYHUVLW\^0DWKHPDWLFV�
$QQDOHV 3RORQLFL 0DWKHPDWLFL� $QQDOHV 80&6 0DWKHPDWLFD^7KH -RXUQDO RI 0DULD &XULH�6NORGRZVND
8QLYHUVLW\� $SSOLFDEOH $QDO\VLV� $SSOLHG 0DWKHPDWLFV^$ -RXUQDO RI &KLQHVH 8QLYHUVLWLHV� $SSOLHG
0DWKHPDWLFV DQG 2SWLPL]DWLRQ� $SSOLHG 0DWKHPDWLFV /HWWHUV� $UFKLY GHU 0DWKHPDWLN� $VLDQ -RXUQDO
RI 0DWKHPDWLFV DQG &RPSXWHU 5HVHDUFK� $XWRPDWLFD^7KH ,)$& -RXUQDO� %LUNK�DXVHU�6SULQJHU %RRNV�
%XOOHWLQ RI WKH %HOJLXP 0DWKHPDWLFDO 6RFLHW\� %XOOHWLQ RI WKH %UD]LOLDQ 0DWKHPDWLFDO 6RFLHW\� %XOOHWLQ RI
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WKH .RUHDQ 0DWKHPDWLFDO 6RFLHW\� %XOOHWLQ RI 0DWKHPDWLFDO $QDO\VLV DQG $SSOLFDWLRQV� %XOOHWLQ RI 3XUH
DQG $SSOLHG 0DWKHPDWLFV� &RPPXQLFDWLRQV RI WKH .RUHDQ 0DWKHPDWLFDO 6RFLHW\� &RPSOH[ $QDO\VLV DQG
2SHUDWRU 7KHRU\� &RPSXWDWLRQDO DQG $SSOLHG 0DWKHPDWLFV� &RQFUHWH 2SHUDWRUV� &XER � $ 0DWKHPWL�
FDO -RXUQDO� 'HPRQVWUDWLR 0DWKHPDWLFD� )DU (DVW -RXUQDO RI 0DWKHPDWLFDO 6FLHQFHV� )LORPDW� ,(((
7UDQVDFWLRQV RQ $XWRPDWLF &RQWURO� ,((( 7UDQVDFWLRQV RQ &LUFXLWV DQG 6\VWHPV� ,((( 7UDQVDFWLRQV RQ
1HXUDO 1HWZRUNV DQG /HDUQLQJ 6\VWHPV� ,QGLDQ -RXUQDO RI 3XUH DQG $SSOLHG 0DWKHPDWLFV� ,QGDJDWLRQHV
0DWKHPDWLFDH� ,QWHUQDWLRQDO -RXUQDO RI )XQFWLRQDO $QDO\VLV 2SHUDWRU 7KHRU\ DQG $SSOLFDWLRQV� -RXUQDO
RI $GYDQFHV LQ 0DWKHPDWLFV DQG &RPSXWHU 6FLHQFH� -RXUQDO RI &RPSXWDWLRQDO DQG $SSOLHG 0DWKHPDWLFV�
-RXUQDO RI &RPSXWDWLRQDO DQG 7KHRUHWLFDO 7UDQVSRUW� -RXUQDO RI ,QHTXDOLWLHV DQG $SSOLFDWLRQV� -RXUQDO
RI 2SWLPL]DWLRQ 7KHRU\ DQG $SSOLFDWLRQV� -RXUQDO RI WKH /RQGRQ 0DWKHPDWLFDO 6RFLHW\ .UDJXMHYDF
-RXUQDO RI 0DWKHPDWLFV� /DUJH 6FDOH 6\VWHP 7KHRU\ DQG $SSOLFDWLRQV� /H 0DWHPDWLFKH� /HFWXUH
1RWHV LQ 0DWKHPDWLFV�6SULQJHU� /LQHDU $OJHEUD DQG LWV $SSOLFDWLRQV� /LQHDU DQG 0XOWLOLQHDU $OJHEUD�
/REDFKHYVNLL -RXUQDO RI 0DWKHPDWLFV� 0DWHPDWLFNL 9HVQLN� 0DWKHPDWLFD 6ORYDFD� 0DWKHPDWLFDO -RXUQDO
RI 0DGULG $FDGHP\ RI 6FLHQFHV^5$&6$0� 0DWKHPDWLFDO 0HWKRGV LQ $SSOLHG 6FLHQFHV� 0DWKHPDWLFDO
3UREOHPV LQ (QJLQHHULQJ� 0DWKHPDWLFV 0'3,� 0DWKHPDWLVFKH 1DFKULFKWHQ� 0HGLWHUUDQHDQ -RXUQDO RI
0DWKHPDWLFV� 0HWKRGV RI )XQFWLRQDO $QDO\VLV DQG 7RSRORJ\ 1RWH GL 0DWHPDWLFD� 1XPHULFDO )XQFWLRQDO
$QDO\VLV DQG 2SWLPL]DWLRQ� 2SHUDWRUV DQG 0DWULFHV� 3K\VLFD '� 1RQOLQHDU 3KHQRPHQD� 3UREOHP\
$QDOL]D^,VVXHV RI $QDO\VLV� 3RUWXJDOLDH 0DWKHPDWLFD� 3URFHHGLQJV ���� $PHULFDQ &RQWURO &RQIHUHQFHV�
3URFHHGLQJV ���� ,((( &RQIHUHQFHV RQ 'HFLVLRQ DQG &RQWURO� 3URFHHGLQJV ���� ,((( &RQIHUHQFHV RQ
'HFLVLRQ DQG &RQWURO� 3URFHHGLQJV �WK ,)$& 6\PSRVLXP RQ &RQWURO RI 'LVWULEXWHG 3DUDPHWHU 6\VWHPV�
3URFHHGLQJV ��WK ,)$& :RUOG &RQJUHVVHV� 3URFHHGLQJV ���� ,)$& :RUOG &RQJUHVV� 3URFHHGLQJV ����
2SHUDWRU 7KHRU\ &RQIHUHQFH� 3URFHHGLQJV RI WKH $PHULFDQ 0DWKHPDWLFDO 6RFLHW\� 3URFHHGLQJV RI WKH
/RQGRQ 0DWKHPDWLFDO 6RFLHW\� 5HQGLFRQWL GHO &LUFROR 0DWHPDWLFR GL 3DOHUPR� 5RFN\ 0RXQWDLQ -RXUQDO
RI 0DWKHPDWLFV� 6DUDMHYR -RXUQDO RI 0DWKHPDWLFV� 6,$0 -RXUQDO RI &RQWURO DQG 2SWLPL]DWLRQ� 6RXWKHDVW
$VLDQ %XOOHWLQ RI 0DWKHPDWLFV� 6WXGLD 8QLYHUVLWDWLV %DEHV�%RO\DL 0DWKHPDWLFD� 6\VWHPV DQG &RQWURO
/HWWHUV� 7KH -RXUQDO RI $QDO\VLV� 7RSRORJLFDO 0HWKRGV LQ 1RQOLQHDU $QDO\VLV� 8NUDLQLDQ 0DWKHPDWLFDO
-RXUQDO�

� (OHFWHG PHPEHU RI VHYHUDO FRPPLWWHHV DW &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR DQG 1DWLRQDO /DERUDWRU\
IRU 6FLHQWLpF &RPSXWDWLRQ� 5LR GH -DQHLUR� 0HPEHU RI SURPRWLRQ DQG DGPLVVLRQ FRPPLWWHHV DW &DWKROLF
8QLYHUVLW\ RI 5LR GH -DQHLUR� )HGHUDO 8QLYHUVLW\ DW 5LR GH -DQHLUR� )HGHUDO 8QLYHUVLW\ DW 1LWHURL� ,QVWLWXWH
RI 3XUH DQG $SSOLHG 0DWKHPDWLFV DW 5LR GH -DQHLUR� 1DWLRQDO /DERUDWRU\ IRU 6FLHQWLpF &RPSXWDWLRQ DW
5LR GH -DQHLUR� 3RO\WHFKQLF ,QVWLWXWH RI 5LR GH -DQHLUR� 6WDWH 8QLYHUVLW\ RI &DPSLQDV� 6WDWH 8QLYHUVLW\
RI 5LR GH -DQHLUR� 8QLYHUVLW\ RI 6aDR 3DXOR�

� 6FLHQWLpF FRQVXOWDQW IRU WKH %UD]LOLDQ 0LQLVWU\ RI (GXFDWLRQ� %UD]LOLDQ 1DWLRQDO 5HVHDUFK &RXQFLO� 5LR
GH -DQHLUR 6WDWH 5HVHDUFK &RXQFLO�

�0HPEHU RI WKH LQWHUQDWLRQDO SURJUDP FRPPLWWHHV IRU WKH �WK ,)$& 6\PSRVLXP RQ &RQWURO RI 'LVWULEXWHG
3DUDPHWHU 6\VWHPV DW /RV $QJHOHV LQ ����� �VW ,)$& :RUNVKRS RQ 6HQVRUV DQG $FWXDWRUV LQ 'LVWULEXWHG
3DUDPHWHU 6\VWHPV DW 3HUSLJQDQ LQ ����� �WK ,)$& 6\PSRVLXP RQ &RQWURO RI 'LVWULEXWHG 3DUDPHWHU
6\VWHPV DW 3HUSLJQDQ LQ ����� �VW ,QWHUQDWLRQDO &RQIHUHQFH RQ 6HPLJURXSV RI 2SHUDWRUV� 7KHRU\ DQG
$SSOLFDWLRQV DW 1HZSRUW %HDFK LQ ����� �QG ,QWHUQDWLRQDO &RQIHUHQFH RQ 6HPLJURXSV RI 2SHUDWRUV�
7KHRU\ DQG $SSOLFDWLRQV DW 5LR GH -DQHLUR LQ ����� &)/^�� ,QWHUQDWLRQDO &RQIHUHQFH DW 5LR GH -DQHLUR
LQ �����

� 3DUWLFLSDWLRQ LQ �� LQWHUQDWLRQDO FRQIHUHQFHV� DQG �� QDWLRQDO FRQIHUHQFHV� DOO ZLWK SDSHU SUHVHQWDWLRQ�
3OHQDU\ VHFWLRQ DW WKH 7RXORXVH ,)$& 6\PSRVLXP LQ ���� DQG DW WKH 1HZSRUW %HDFK 627$� &RQIHUHQFH
LQ �����

� )LQDQFLDO VXSSRUW� 86����������� UHFHLYHG DORQJ WKH \HDUV IRU LQGLYLGXDO UHVHDUFK VXSSOLHG E\ %UD]LOLDQ
0LQLVWU\ RI (GXFDWLRQ� %UD]LOLDQ 1DWLRQDO 5HVHDUFK &RXQFLO� %UD]LOLDQ 7HOHFRPPXQLFDWLRQV� %ULWLVK
&RXQFLO� )UHQFK *RYHUQPHQW� ,%0 %UD]LO� 5LR GH -DQHLUR 6WDWH 5HVHDUFK &RXQFLO�

� (GLWRU �ZLWK &�$� GH 0RXUD� RI WKH ERRN 7 KH & RX U DQW^)U LH GU LF KV ^/H Z\ �& )/� & RQGLWLRQ
�3URFHHGLQJV RI WKH ,QWHUQDWLRQDO &RQIHUHQFH� &)/ FRQGLWLRQ � �� \HDUV JRQH E\�� %LUNK�DXVHU�6SULQJHU�
1HZ <RUN� ����� (GLWRU �ZLWK 1� /HYDQ DQG 0�$� GD 6LOYHLUD� RI WKH ERRN 6H PLJ U RX SV RI 2 SH U D�
WRU V � 7 KH RU \ DQG $SSOLF DWLRQV �3URFHHGLQJV RI WKH �QG ,QWHUQDWLRQDO &RQIHUHQFH RQ 6HPLJURXSV RI
2SHUDWRUV� 7KHRU\ DQG $SSOLFDWLRQV�� 2SWLPL]DWLRQ 6RIWZDUH 3XEO�� /RV $QJHOHV� ����� (GLWRU RI WKH
MRXUQDO & RPSX WDWLRQDO DQG $SSOLH G 0 DWKH PDWLF V IURP ���� WR ���� ^ &KLHI (GLWRU IURP ���� WR
����� %LUNK�DXVHU� %RVWRQ�

�� 3XEOLFDWLRQV

r /LVWHG EHORZ�
�� VLQJOH�DXWKRUHG ERRNV SXEOLVKHG E\ %LUNK�DXVHU� 6SULQJHU� DQG $FDGHPLF 3UHVV�

��� SDSHUV LQ LQWHUQDWLRQDO MRXUQDOV DQG SURFHHGLQJV RI LQWHUQDWLRQDO FRQIHUHQFHV�
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��� SDSHUV LQ LQWHUQDWLRQDO MRXUQDOV�

�� SDSHUV LQ SURFHHGLQJV RI LQWHUQDWLRQDO FRQIHUHQFHV�

�� VLQJOH�DXWKRUHG SDSHUV�

r 1RW OLVWHG�
� HGLWHG ERRNV� SURFHHGLQJV� DQG MRXUQDOV�

� H[SRVLWRU\ SDSHUV DQG ERRN UHYLHZV�

�� SDSHUV LQ SURFHHGLQJV RI %UD]LOLDQ DQG�RU /DWLQ $PHULFDQ FRQIHUHQFHV�

�� LQWHUQDO UHSRUWV� 8QLYHUVLW\ RI &DOLIRUQLD /RV $QJHOHV ^ 8QLYHUVLW\ RI :DUZLFN ^ 1DWLRQDO
/DERUDWRU\ IRU 6FLHQWLpF &RPSXWDWLRQ _ &DWKROLF 8QLYHUVLW\ RI 5LR GH -DQHLUR�

�� H[WHQGHG DEVWUDFWV�

�� 6HOHFWHG 3XEOLFDWLRQ /LVW

s %RRNV�
��� &�6� .XEUXVO\� 7 KH (V V H QWLDOV RI 0 H DV X U H 7 KH RU \ � �QG HGQ� 6SULQJHU�6ZLW]HUODQG� &KDP� ����

���� SS��

�� &�6� .XEUXVO\� %LOLQH DU 0 DSV DQG 7 H QV RU 3U RGX F WV LQ 2 SH U DWRU 7 KH RU \ � 6SULQJHU�
6ZLW]HUODQG� &KDP� ���� ���� SS��

�� &�6� .XEUXVO\� 6SH F WU DO 7 KH RU \ RI %RX QGH G /LQH DU 2 SH U DWRU V � %LUNKDXVHU�6SULQJHU�
6ZLW]HUODQG� &KDP� ���� ���� SS��

�� &�6� .XEUXVO\� (V V H QWLDOV RI 0 H DV X U H 7 KH RU \ � 6SULQJHU�6ZLW]HUODQG� &KDP� ���� ���� SS��

�� &�6� .XEUXVO\� 6SH F WU DO 7 KH RU \ RI 2 SH U DWRU V RQ + LOE H U W 6SDF H V � %LUNK�DXVHU�6SULQJHU� 1HZ
<RUN� ���� ���� SS��

�� &�6� .XEUXVO\� 7 KH (OH PH QWV RI 2 SH U DWRU 7 KH RU \ � �QG HGQ� %LUNK�DXVHU�6SULQJHU� 1HZ <RUN�
���� ���� SS��

�� &�6� .XEUXVO\� 0 H DV X U H 7 KH RU \ � $ )LU V W & RX U V H � $FDGHPLF 3UHVV�(OVHYLHU� 6DQ 'LHJR� ����
���� SS��

�� &�6� .XEUXVO\� + LOE H U W 6SDF H 2 SH U DWRU V � $ 3U RE OH P 6ROY LQJ $SSU RDF K � %LUNK�DXVHU� %RVWRQ�
���� ���� SS��

�� &�6� .XEUXVO\� (OH PH QWV RI 2 SH U DWRU 7 KH RU \ � %LUN�DXVHU� %RVWRQ� ���� ���� SS��

�� &�6� .XEUXVO\� $Q , QWU RGX F WLRQ WR 0 RGH OV DQG 'H F RPSRV LWLRQV LQ 2 SH U DWRU 7 KH RU \ �
%LUN�DXVHU� %RVWRQ� ���� ���� SS��

s $UWLFOHV LQ -RXUQDOV�
���� &�6� .XEUXVO\� $Q ([SRVLWLRQ RQ :HDN 6WDELOLW\ RI 2SHUDWRUV � 5HQGLFRQWL GHO &LUFROR 0DWHP�

DWLFR GL 3DOHUPR� WR DSSHDU� ���� �6SULQJHU� 1HZ <RUN��

���� &� .XEUXVO\� :HDN 4XDVLVWDELOLW\ DQG 5DMFKPDQ 0HDVXUHV � $GYDQFHV LQ 0DWKHPDWLFDO 6FLHQFHV
DQG $SSOLFDWLRQV� 9RO� ��� QRz �� SS� ���^���� 1RY� ���� �*DNNRWRVKR� 7RN\R��

���� +� 6WDQNRYLF DQG &� .XEUXVO\� 2Q 5RRWV RI 1RUPDO 2SHUDWRUV DQG ([WHQVLRQV RI $QGR
V 7KHRUHP�
$QQDOV RI )XQFWLRQDO $QDO\VLV� 9RO� ��� QRz �� D���� SS� ����� 2FW� ���� �%LUNKDXVHU�6SULQJHU�
%DVHO��

���� &�6� .XEUXVO\ DQG 3�&�0� 9LHLUD� :HDN 6WDELOLW\ DQG 4XDVLVWDELOLW\ � 5HQGLFRQWL GHO &LUFROR
0DWHPDWLFR GL 3DOHUPR� YRO� ��� QRz �� SS� ����^����� 'HF� ���� �6SULQJHU� 1HZ <RUN��

���� %�3� 'XJJDO DQG &�6� .XEUXVO\� )RUPV RI %LLVRPHWULF 2SHUDWRUV DQG %LRUWKRJRQDOLW\ � /LQHDU DQG
0XOWLOLQHDU $OJHEUD� YRO� ��� QRz ��� SS� ����^����� 1RY� ���� �7D\ORU 	 )UDQFLV� /RQGRQ��

���� =�-� -DEORQVNL� ,�%� -XQJ� &� .XEUXVO\� DQG -� 6WRFKHO� &RQYHUJHQFH RI SRZHU VHTXHQFHV RI RSHUDWRUV
YLD WKHLU VWDELOLW\ � %DQDFK -RXUQDO RI 0DWKHPDWLFDO $QDO\VLV� YRO� ��� QRz �� SS� �^��� 2FW�
���� �%LUNKDXVHU�6SULQJHU� %DVHO��

���� &�6� .XEUXVO\� :HDN 6XSHUF\FOLFLW\ _ $Q ([SRVLWRU\ 6XUYH\ � 5HVXOWV LQ 0DWKHPDWLFV� YRO� ���
QRz �� SS� �^��� $XJ� ���� �%LUNK�DXVHU�6SULQJHU� %DVHO��

���� &�6� .XEUXVO\ DQG %�3� 'XJJDO� :HDN O�6HTXHQWLDO 6XSHUF\FOLFLW\ DQG :HDN 4XDVLVWDELOLW\ � 5HQGL�
FRQWL GHO &LUFROR 0DWHPDWLFR GL 3DOHUPR� YRO� ��� QRz �� SS� ���^���� 0DU� ���� �6SULQJHU�
1HZ <RUN��

���� 3�6� %RXUGRQ� &� .XEUXVO\� 7� /H� DQG '� 7KRPSVRQ� &ORVHG 5DQJH 3RVLQRUPDO 2SHUDWRUV DQG WKHLU
3URGXFWV � /LQHDU $OJHEUD DQG LWV $SSOLFDWLRQ� 9RO� ���� SS� ��^��� $XJ� ���� �(OVHYLHU� 1HZ
<RUN��
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���� &�6� .XEUXVO\ DQG 1� /HYDQ� (UUDWXP�$GGHQGXP WR ?%LLVRPHWULF 2SHUDWRUV DQG %LRUWKRJRQDO
6HTXHQFHV�� %XOOHWLQ RI WKH .RUHDQ 0DWKHPDWLFDO 6RFLHW\� 9RO� ��� QRz �� SS� ���^���� 0D\
���� �.RUHDQ 0DWKHPDWLFDO 6RFLHW\� 6HRXO��

���� &�6� .XEUXVO\� 3�&�0 9LHLUD DQG -� =DQL� (UUDWXP�$GGHQGXP WR ?3RZHUV RI 3RVLQRUPDO 2SHUDWRUV��
2SHUDWRUV DQG 0DWULFHV� 9RO� ��� QRz �� SS� ����^����� 'HF� ���� �3XEOLVKLQJ +RXVH (/(0(17�
=DJUHE��

���� &�6� .XEUXVO\� 5HVWULFWLRQ RI 8QLIRUP &URVVQRUPV � 1HZ <RUN -RXUQDO RI 0DWKHPDWLFV� 9RO�
��� SS� ����^����� 'HF� ���� �681<� 8QLY� DW $OEDQ\��

���� &�6� .XEUXVO\� 2Q ([WHQVLRQV RI %LOLQHDU 0DSV � 0DWKHPDWLFD 6ORYDFD� 9RO� ��� QRz �� SS� ���^����
$XJ� ���� �'H *UX\WHU� %HUOLQ��

���� &�6� .XEUXVO\� 7UDFH�&ODVV DQG 1XFOHDU 2SHUDWRUV � &RQFUHWH 2SHUDWRUV� 9RO� �� QRz �� SS� ��^���
0D\ ���� �'H *UX\WHU� %HUOLQ��

���� &�6� .XEUXVO\ DQG %�3� 'XJJDO� :HDNO\ 6XSHUF\FOLF 3RZHU %RXQGHG 2SHUDWRUV RI &ODVV & ��� �
$GYDQFHV LQ 0DWKHPDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� 9RO� ��� QRz �� SS� ���^���� 1RY�
���� �*DNNRWRVKR� 7RN\R��

���� &�6� .XEUXVO\� $OJHEUDLF 7HQVRU 3URGXFWV 5HYLVLWHG� $[LRPDWLF $SSURDFK � %XOOHWLQ RI WKH
0DOD\VLDQ 0DWKHPDWLFDO 6FLHQFHV 6RFLHW\� 9RO� ��� QRz �� SS� ����^����� -XQ� ���� �6SULQJHU�
1HZ <RUN��

���� %�3� 'XJJDO DQG &�6� .XEUXVO\� 3RZHU %RXQGHG P�/HIW ,QYHUWLEOH 2SHUDWRUV � /LQHDU DQG 0XOWL�
OLQHDU $OJHEUD� 9RO� ��� QRz �� SS� ���^���� 0DU� ���� �7D\ORU 	 )UDQFLV� /RQGRQ��

���� &�6� .XEUXVO\ DQG %�3� 'XJJDO� $V\PSWRWLF /LPLWV� %DQDFK /LPLWV� DQG &HVvDUR 0HDQV � $GYDQFHV
LQ 0DWKHPDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� 9RO� ��� QRz �� SS� ���^���� 2FW� ���� �*DNNRWRVKR�
7RN\R��

���� &�6� .XEUXVO\� 'HQVHQHVV RI 6HWV RI 6XSHUF\FOLF 9HFWRUV � 0DWKHPDWLFDO 3URFHHGLQJV RI WKH
5R\DO ,ULVK $FDGHP\� 9RO� ���$� QRz �� SS� �^��� )HE� ���� �5R\DO ,ULVK $FDGHP\� 'XEOLQ��

���� &�6� .XEUXVO\ DQG 1� /HYDQ� %LLVRPHWULF 2SHUDWRUV DQG %LRUWKRJRQDO 6HTXHQFHV � %XOOHWLQ RI WKH
.RUHDQ 0DWKHPDWLFDO 6RFLHW\� 9RO� ��� QRz �� SS� ���^���� 0D\� ���� �.RUHDQ 0DWKHPDWLFDO
6RFLHW\� 6HRXO��

���� %�3� 'XJJDO� ,�+� .LP DQG &�6� .XEUXVO\� 2SHUDWRUV 6DWLVI\LQJ D 6LPLODULW\ &RQGLWLRQ� /LQHDU DQG
0XOWLOLQHDU $OJHEUD� 9RO� ��� QRz �� SS� ���^���� 0DU� ���� �7D\ORU 	 )UDQFLV� /RQGRQ�

���� $� 0HOOR DQG &�6� .XEUXVO\� 5HVLGXDO 6SHFWUXP RI 3RZHU %RXQGHG 2SHUDWRUV� )XQFWLRQDO $QDO\VLV�
$SSUR[LPDWLRQ DQG &RPSXWDWLRQ� 9RO� ��� QRz �� SS� ��^��� 1RY� ���� �8QLYHUVLW\ RI 1LV�6HUELD�
1LV��

���� &�6� .XEUXVO\� 5DQJH�.HUQHO &RPSOHPHQWDWLRQ� 6WXGLD 6FLHQWLDUXP 0DWKHPDWLFDUXP +XQ�
JDULFD� 9RO� ��� QRz �� SS� ���^���� 6HS� ���� �$NDGHPLDL .LDGR� %XGDSHVW��

���� &�6� .XEUXVO\ DQG 3�&�0� 9LHLUD� %RXQGHGO\ 6SDFHG 6XEVHTXHQFHV DQG :HDN '\QDPLFV � -RXUQDO
RI )XQFWLRQ 6SDFHV� 9RO� ����� DUWLFOH LG �������� SS� �^�� $XJ� ���� �+LQGDZL� /RQGRQ��

���� &�6� .XEUXVO\ DQG %�3� 'XJJDO� 2Q :HDN 6XSHUF\FOLFLW\ , � 0DWKHPDWLFDO 3URFHHGLQJV RI WKH
5R\DO ,ULVK $FDGHP\� 9RO� ���$� QRz �� SS� ��^��� -XO� ���� �5R\DO ,ULVK $FDGHP\� 'XEOLQ��

���� &�6� .XEUXVO\ DQG %�3� 'XJJDO� 2Q :HDN 6XSHUF\FOLFLW\ ,, � &]HFKRVORYDN 0DWKHPDWLFDO -RXU�
QDO� 9RO� �������� QRz �� SS� ���^���� -XQ� ���� �6SULQJHU� 1HZ <RUN��

���� $� &RQFL DQG &� .XEUXVO\� 'LVWDQFH %HWZHHQ 6HWV ^ $ 6XUYH\ � $GYDQFHV LQ 0DWKHPDWLFDO
6FLHQFHV DQG $SSOLFDWLRQV� 9RO� ��� QRz �� SS� �^��� 1RY� ���� �*DNNRWRVKR� 7RN\R��

���� &�6� .XEUXVO\ DQG %�3� 'XJJDO� $ 1RWH RQ 5DQJH�.HUQHO 8QFRPSOHPHQWDWLRQ� 'HPRQVWUDWLR
0DWKHPDWLFD� 9RO� ��� QRz �� SS� ���^���� 2FW� ���� �'H *UX\WHU� %HUOLQ��

���� %�3� 'XJJDO DQG &�6� .XEUXVO\� 3HUWXUEDWLRQ RI %DQDFK 6SDFH 2SHUDWRUV ZLWK D &RPSOHPHQWHG
5DQJH� *ODVJRZ 0DWKHPDWLFDO -RXUQDO� 9RO� ��� QRz �� SS� ���^���� 6HS� ���� �&DPEULGJH
8QLYHUVLW\ 3UHVV� &DPEULGJH��

��� &�6� .XEUXVO\� 2Q 6LPLODULW\ WR 1RUPDO 2SHUDWRUV � 0HGLWHUUDQHDQ -RXUQDO RI 0DWKHPDWLFV�
9RO� ��� QRz �� SS� ����^����� $XJ� ���� �%LUNK�DXVHU�6SULQJHU� %DVHO��

��� $� 0HOOR DQG &�6� .XEUXVO\� 4XDVLDrQLW\ DQG ,QYDULDQW 6XEVSDFHV � $UFKLY GHU 0DWKHPDWLN� 9RO�
���� QRz �� SS� ���^���� $XJ� ���� �%LUNK�DXVHU�6SULQJHU� %DVHO��

��� &�6� .XEUXVO\ DQG %�3� 'XJJDO� 8SSHU�/RZHU DQG /HIW�5LJKW 6HPL�)UHGKROPQHVV� %XOOHWLQ RI WKH
%HOJLDQ 0DWKHPDWLFDO 6RFLHW\ ^ 6LPRQ 6WHYLQ� 9RO� ��� QRz �� SS� ���^���� 0D\� ���� �%HOJLDQ
0DWKHPDWLFDO 6RFLHW\� %UXVVHOV��

��� &�6� .XEUXVO\ DQG %�3� 'XJJDO� :H\O 6SHFWUDO ,GHQWLW\ DQG %LTXDVLWULDQJXODULW\ � 3URFHHGLQJV
RI WKH (GLQEXUJK 0DWKHPDWLFDO 6RFLHW\� 9RO� ��� QRz �� SS� ���^���� 0D\ ���� �&DPEULGJH
8QLYHUVLW\ 3UHVV� &DPEULGJH��



�

��� &�6� .XEUXVO\� 6LQJXODU�&RQWLQXRXV 8QLWDULHV DQG :HDN '\QDPLFV � 0DWKHPDWLFDO 3URFHHGLQJV
RI WKH 5R\DO ,ULVK $FDGHP\� 9RO� ���$� QRz �� SS� ��^��� $SU� ���� �5R\DO ,ULVK $FDGHP\�
'XEOLQ��

��� &�6� .XEUXVO\� 3�&�0� 9LHLUD DQG -� =DQQL� 3RZHUV RI 3RVLQRUPDO 2SHUDWRUV � 2SHUDWRUV DQG
0DWULFHV� 9RO� ��� QRz �� SS� ������ 0DU� ���� �3XEOLVKLQJ +RXVH (/(0(17� =DJUHE��

��� %�3� 'XJJDO� &�6� .XEUXVO\ DQG ,�+� .LP� %LVKRS
V 3URSHUW\ �p�� D &RPPXWDWLYLW\ 7KHRUHP DQG WKH
'\QDPLFV RI &ODVV $�V� W� 2SHUDWRUV � -RXUQDO RI 0DWKHPDWLFDO $QDO\VLV DQG $SSOLFDWLRQV�
YRO� ���� QRz �� SS� ���^���� -XO� ���� �$FDGHPLF 3UHVV�(OVHYLHU� 1HZ <RUN��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� (UUDWXP�$GGHQGXP WR �3) SURSHUW\ DQG SURSHUW\ �p� IRU SDUDQRU�
PDO RSHUDWRUV�� 5HQGLFRQWL GHO &LUFROR 0DWHPDWLFR GL 3DOHUPR� YRO� �� QRz �� SS� ���^����
$SU� ���� �6SULQJHU� 1HZ <RUN��

��� -� =DQQL DQG &�6� .XEUXVO\� $ 1RWH RQ &RPSDFWQHVV RI 7HQVRU 3URGXFWV � $FWD 0DWKHPDWLFD
8QLYHUVLWDWLV &RPHQLDQDH� YRO� ��� QRz �� SS� ��^��� )HE� ���� �&RPHQLXV 8QLYHUVLW\� %UDWLVODYD��

��� &�6� .XEUXVO\� &RQWUDFWLRQV 7 IRU ZKLFK $ LV D 3URMHFWLRQ� $FWD 6FLHQWLDUXP 0DWKHPDWLFDUXP
�6]HJHG�� YRO� ��� QRz ���� SS� ���^���� 'HF� ���� �%RO\DL ,QVWLWXWH� 6]HJHG��

��� %�3� 'XJJDO� 6� 'MRUGMHYLwF DQG &�6� .XEUXVO\� $OJHEUDLF (OHPHQWDU\ 2SHUDWRUV � )XQFWLRQDO $QDO�
\VLV� $SSUR[LPDWLRQ DQG &RPSXWDWLRQ� YRO� �� QRz �� SS� ��^��� 2FW� ���� �8QLYHUVLW\ RI 1LV�
6HUELD� 1LV��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� $ 3XWQDP^)XJOHGH &RPPXWDWLYLW\ 3URSHUW\ IRU +LOEHUW 6SDFH
2SHUDWRUV � /LQHDU $OJHEUD DQG LWV $SSOLFDWLRQ� YRO� ���� SS� ���^���� 2FW� ���� �(OVHYLHU�
1HZ <RUN��

��� %�3� 'XJJDO� 6�9� 'MRUGMHYLwF DQG &�6� .XEUXVO\� (OHPHQWDU\ 2SHUDWRUV� )LQLWH $VFHQW� 5DQJH &ORVXUH
DQG &RPSDFWQHVV � /LQHDU $OJHEUD DQG LWV $SSOLFDWLRQV� YRO� ���� SS� ���^���� 0D\ ����
�(OVHYLHU� 1HZ <RUN��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� %LTXDVLWULDQJXODULW\ DQG 'HULYDWLRQV� )XQFWLRQDO $QDO\VLV�
$SSUR[LPDWLRQ DQG &RPSXWDWLRQ� YRO� �� QRz �� SS� ��^��� $SU� ���� �8QLYHUVLW\ RI 1LV�6HUELD�
1LV��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� 3) 3URSHUW\ DQG 3URSHUW\ �p� IRU 3DUDQRUPDO 2SHUDWRUV � 5HQGL�
FRQWL GHO &LUFROR 0DWHPDWLFR GL 3DOHUPR� YRO� ��� QRz �� SS� ���^���� $SU� ����� (UUDWXP� YRO�
��� QRz �� SS� ���^���� $SU� ���� �6SULQJHU� 1HZ <RUN��

��� 1� /HYDQ DQG &�6� .XEUXVO\� 'XDO�6KLIW 'HFRPSRVLWLRQ DQG :DYHOHWV� ,QWHUQDWLRQDO -RXUQDO
RI :DYHOHWV� 0XOWLUHVROXWLRQ DQG ,QIRUPDWLRQ 3URFHVVLQJ� YRO� ��� QRz �� SS� ����������^
������������ 0DU� ���� �:RUOG 6FLHQWLpF� 1HZ -HUVH\��

��� 1� /HYDQ DQG &�6� .XEUXVO\� V�0DWUL[ ,QYHUVLRQ /HPPD � $GYDQFHV LQ 'LoHUHQWLDO (TXDWLRQV
DQG &RQWURO 3URFHVVHV� YRO� ��� QRz �� SS� ���^���� 6HS� ���� �3XVKSD 3XEOLVKLQJ +RXVH�
$OODKDEDG��

��� 1� /HYDQ DQG &�6� .XEUXVO\� ([SRQHQWLDO 'LFKRWRP\ DQG 6WURQJO\ 6WDEOH 9HFWRUV RI +LOEHUW 6SDFH
&RQWUDFWLRQ 6HPLJURXSV� 0DWHPDWLFNL 9HVQLN� YRO� ��� QRz �� SS� ���^���� -XQ� ���� �0DWKHPDWLFDO
6RFLHW\ RI 6HUELD� %HRJUDG��

��� &�6� .XEUXVO\� 5HJXODU /DWWLFHV RI 7HQVRU 3URGXFWV � /LQHDU $OJHEUD DQG LWV $SSOLFDWLRQV� YRO�
���� QRz �� SS� ���^���� -DQ� ���� �(OVHYLHU� 1HZ <RUN��

��� &�6� .XEUXVO\ DQG %�3� 'XJJDO� 2Q :H\O
V 7KHRUHP IRU 7HQVRU 3URGXFWV � *ODVJRZ 0DWKHPDWLFDO
-RXUQDO� YRO� ��� QRz �� SS� ���^���� -DQ� ���� �&DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH��

��� 1� /HYDQ DQG &�6� .XEUXVO\� ([SRQHQWLDO 6WDELOLW\ DQG 'LVVLSDWLYLW\ � )XQFWLRQDO $QDO\VLV� $S�
SUR[LPDWLRQ DQG &RPSXWDWLRQ� YRO� �� QRz �� SS� �^��� 6HS� ���� �8QLYHUVLW\ RI 1LV�6HUELD� 1LV��

��� 1� /HYDQ DQG &�6� .XEUXVO\� 8QLWDU\ (TXLYDOHQFH DQG 7UDQVODWLRQ 5HSUHVHQWDWLRQ LQ :DYHOHW 7KHRU\ �
,QWHUQDWLRQDO -RXUQDO RI :DYHOHWV� 0XOWLUHVROXWLRQ DQG ,QIRUPDWLRQ 3URFHVVLQJ� YRO� ���
QRz �� SS� ���������^����������� $SU� ���� �:RUOG 6FLHQWLpF� 1HZ -HUVH\��

��� &�6� .XEUXVO\� $ 1RWH RQ %URZGHU 6SHFWUXP� %XOOHWLQ RI WKH %HOJLDQ 0DWKHPDWLFDO 6RFLHW\
^ 6LPRQ 6WHYLQ� YRO� ��� QRz �� SS� �������� )HE� ���� �%HOJLDQ 0DWKHPDWLFDO 6RFLHW\� %UXVVHOV��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� $SSOLFDWLRQV RI +LOEHUW 6SDFH 'LVVLSDWLYH 1RUP� %XOOHWLQ RI WKH
.RUHDQ 0DWKHPDWLFDO 6RFLHW\� YRO� ��� QRz �� SS� ��^���� -DQ� ���� �.RUHDQ 0DWKHPDWLFDO
6RFLHW\� 6HRXO��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 2Q ([SRQHQWLDO 6WDELOLW\ RI &RQWUDFWLRQ 6HPLJURXSV � 6HPLJURXS
)RUXP� YRO� ��� QRz �� SS� ���^���� 'HF� ���� �6SULQJHU� 1HZ <RUN��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� 4XDVL�6LPLODU N�3DUDQRUPDO 2SHUDWRUV � 2SHUDWRUV DQG 0DWULFHV�
YRO� �� QRz �� SS� �������� 6HS� ���� �3XEOLVKLQJ +RXVH (/(0(17� =DJUHE��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 3UHVHUYDWLRQ RI 7HQVRU 6XP DQG 7HQVRU 3URGXFW � $FWD 0DWKH�
PDWLFD 8QLYHUVLWDWLV &RPHQLDQDH� YRO� ��� QRz �� SS� ���^���� -DQ� ���� �&RPHQLXV 8QLYHUVLW\�
%UDWLVODYD��



�

��� %�3� 'XJJDO� 6�9� 'MRUGMHYLwF DQG &�6� .XEUXVO\� 2Q WKH D�%URZGHU DQG D�:H\O 6SHFWUD RI 7HQVRU
3URGXFWV � 5HQGLFRQWL GHO &LUFROR 0DWHPDWLFR GL 3DOHUPR� YRO� ��� QRz �� SS� ���^���� 'H]�
���� �6SULQJHU� 1HZ <RUN��

��� &�6� .XEUXVO\� 5HJXODU 6XEVSDFHV RI 7HQVRU 3URGXFWV � $GYDQFHV LQ 0DWKHPDWLFDO 6FLHQFHV DQG
$SSOLFDWLRQV� YRO� ��� QRz �� SS� ���^���� -XO� ���� �*DNNRWRVKR� 7RN\R��

��� &�6� .XEUXVO\ DQG %�3� 'XJJDO� $ 1RWH RQ N�3DUDQRUPDO 2SHUDWRUV � 2SHUDWRUV DQG 0DWULFHV�
YRO� �� QRz �� SS� ���^���� -XQ� ���� �3XEOLVKLQJ +RXVH (/(0(17� =DJUHE��

��� &�6� .XEUXVO\� ,QYDULDQW 6XEVSDFHV RI 0XOWLSOH 7HQVRU 3URGXFWV � $FWD 6FLHQWLDUXP 0DWKHPDWL�
FDUXP �6]HJHG�� YRO� ��� QRz �� SS� ���^���� 1RY� ���� �%RO\DL ,QVWLWXWH� 6]HJHG��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 6WDELOLWLHV RI +LOEHUW 6SDFH &RQWUDFWLRQ 6HPLJURXSV 5HYLVLWHG � 6HPL�
JURXS )RUXP� YRO� ��� QRz �� SS� ���^���� 6HS� ���� �6SULQJHU� 1HZ <RUN��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 2UWKRJRQDO 'HFRPSRVLWLRQV IRU :DYHOHWV � $SSOLHG 0DWKHPDWLFV
/HWWHUV� YRO� ��� QRz �� SS� ����^����� $XJ� ���� �3HUJDPRQ�(OVHYLHU� 1HZ <RUN��

��� &�6� .XEUXVO\ DQG 3�&�0� 9LHLUD� &RQYHUJHQFH DQG 'HFRPSRVLWLRQ IRU 7HQVRU 3URGXFWV RI +LOEHUW
6SDFH 2SHUDWRUV � 2SHUDWRUV DQG 0DWULFHV� YRO� �� QRz � SS� ���^���� 6HS� ���� �3XEOLVKLQJ +RXVH
(/(0(17� =DJUHE��

��� &�6� .XEUXVO\ DQG %�3� 'XJJDO� 2Q :H\O DQG %URZGHU 6SHFWUD RI 7HQVRU 3URGXFWV � *ODVJRZ
0DWKHPDWLFDO -RXUQDO� YRO� ��� QRz �� SS� ���^���� 0D\ ���� �&DPEULGJH 8QLYHUVLW\ 3UHVV�
&DPEULGJH��

��� &�6� .XEUXVO\� )UHGKROP 7KHRU\ LQ +LOEHUW 6SDFH ^ $ &RQFLVH ,QWURGXFWRU\ ([SRVLWLRQ� %XOOHWLQ
RI WKH %HOJLDQ 0DWKHPDWLFDO 6RFLHW\ ^ 6LPRQ 6WHYLQ� YRO� ��� QRz �� SS� ���^���� -DQ� ����
�%HOJLDQ 0DWKHPDWLFDO 6RFLHW\� %UXVVHOV��

��� 6� 0DMXPGDU� 1� /HYDQ DQG &�6� .XEUXVO\� 0XOWLOHYHO 'HFRPSRVLWLRQ LQ +LOEHUW 6SDFH � &XUUHQW
'HYHORSPHQW LQ 7KHRU\ DQG $SSOLFDWLRQV RI :DYHOHW� YRO� �� QRz �� SS� ���^���� 'HF� ����
�3XVKSD 3XEOLVKLQJ +RXVH� $OODKDEDG��

��� &�6� .XEUXVO\� 7HQVRU 3URGXFW RI 3URSHU &RQWUDFWLRQV� 6WDEOH DQG 3RVLQRUPDO 2SHUDWRUV � 3XEOLFD�
WLRQHV 0DWKHPDWLFDH 'HEUHFHQ� YRO� ��� QRz ���� SS� ���^���� 2FW� ����� (UUDWXP� YRO� ��� QRz ��
S� ���� -DQ� ���� �,QVWLWXWXP 0DWKHPDWLFXP 8QLYHUVLWDWLV 'HEUHFHQLHQVLV� 'HEUHFHQ��

��� 3�&�0� 9LHLUD DQG &�6� .XEUXVO\� 0XOWLSOLFDWLYH 3HUWXUEDWLRQ E\ &RQWUDFWLRQV DQG 8QLIRUP 6WDELOLW\ �
=HLWVFKULIW I�XU $QDO\VLV XQG LKUH $QZHQGXQJHQ� YRO� ��� QRz �� SS� ���^��� 6HS� ����
�(XURSHDQ 0DWKHPDWLFDO 6RFLHW\� /HLS]LJ��

��� 1� /HYDQ DQG &�6� .XEUXVO\� 5HYHUVHG :DYHOHW )XQFWLRQV DQG 6XEVSDFHV � ,QWHUQDWLRQDO -RXUQDO
RI :DYHOHWV� 0XOWLUHVROXWLRQ DQG ,QIRUPDWLRQ 3URFHVVLQJ� YRO� �� QRz �� SS� ���^���� 6HS�
���� �:RUOG 6FLHQWLpF� 1HZ -HUVH\��

��� &�6� .XEUXVO\ DQG %�3� 'XJJDO� 2Q 3RVLQRUPDO 2SHUDWRUV� $GYDQFHV LQ 0DWKHPDWLFDO 6FLHQFHV
DQG $SSOLFDWLRQV� YRO� ��� QRz �� SS� �������� -XO� ���� �*DNNRWRVKR� 7RN\R��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� :H\O
V 7KHRUHP IRU 'LUHFW 6XPV� 6WXGLD 6FLHQWLDUXP 0DWKH�
PDWLFDUXP +XQJDULFD� YRO� ��� QRz �� SS� ���^���� $SU� ���� $NDGwHPLDL .LDGwR� %XGDSHVW��

��� 1� /HYDQ DQG &�6� .XEUXVO\� $Q ,QWURGXFWLRQ WR 7LPH�6KLIW (TXDWLRQV � &XUUHQW 'HYHORSPHQW LQ
7KHRU\ DQG $SSOLFDWLRQV RI :DYHOHWV� YRO� �� QRz �� SS� ��^���� $SU� ���� �3XVKSD 3XEOLVKLQJ
+RXVH� $OODKDEDG��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� $EVWUDFW :DYHOHWV *HQHUDWHG E\ +LOEHUW 6SDFH 6KLIW 2SHUDWRUV�
$GYDQFHV LQ 0DWKHPDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� YRO� ��� QRz �� SS� ���^���� 'HF� ����
�*DNNRWRVKR� 7RN\R��

��� 1� /HYDQ DQG &�6� .XEUXVO\� 0XOWLUHVROXWLRQ $SSUR[LPDWLRQ 6FDOH DQG 7LPH�6KLIW 6XEVSDFHV�
0XOWLGLPHQVLRQDO 6\VWHPV DQG 6LJQDO 3URFHVVLQJ� YRO� ��� QRz �� SS� ���^���� 'HF� ����
�6SULQJHU� 1HZ <RUN��

��� &�6� .XEUXVO\� $ &RQFLVH ,QWURGXFWLRQ WR 7HQVRU 3URGXFW � )DU (DVW -RXUQDO RI 0DWKHPDWLFDO
6FLHQFHV� YRO� ��� QRz �� SS� ���^���� $XJ� ���� �3XVKSD 3XEOLVKLQJ +RXVH� $OODKDEDG��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� 7RWDOO\ +HUHGLWDULO\ 1RUPDORLG 2SHUDWRUV DQG :H\O
V 7KHRUHP IRU
DQ (OHPHQWDU\ 2SHUDWRU � -RXUQDO RI 0DWKHPDWLFDO $QDO\VLV DQG $SSOLFDWLRQV� YRO� ���� QRz
�� SS� ���^���� 'HF� ���� �$FDGHPLF 3UHVV�(OVHYLHU� 1HZ <RUN��

��� %�3� 'XJJDO� 6�9� 'MRUGMHYLwF DQG &�6� .XEUXVO\� +HUHGLWDULO\ 1RUPDORLG &RQWUDFWLRQV � $FWD 6FL�
HQWLDUXP 0DWKHPDWLFDUXP �6]HJHG�� YRO� ��� QRz ���� SS� ���^���� 6HS� ���� �%RO\DL ,QVWLWXWH�
6]HJHG��

��� %�3� 'XJJDO� 6�9� 'MRUGMHYLwF DQG &�6� .XEUXVO\� .DWR 7\SH 2SHUDWRUV DQG :H\O
V 7KHRUHP� -RXUQDO
RI 0DWKHPDWLFDO $QDO\VLV DQG $SSOLFDWLRQV� YRO� ���� QRz �� SS� ���^���� 6HS� ���� �$FDGHPLF
3UHVV�(OVHYLHU� 1HZ <RUN��



�

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� :H\O
V 7KHRUHPV IRU 3RVLQRUPDO 2SHUDWRUV � -RXUQDO RI WKH
.RUHDQ 0DWKHPDWLFDO 6RFLHW\� YRO� ��� QRz �� SS� ���^���� -XQ� ���� �.RUHDQ 0DWKHPDWLFDO
6RFLHW\� 6HRXO��

��� %�3� 'XJJDO� &�6� .XEUXVO\ DQG 1� /HYDQ� &RQWUDFWLRQV RI &ODVV 4 DQG ,QYDULDQW 6XEVSDFHV�
%XOOHWLQ RI WKH .RUHDQ 0DWKHPDWLFDO 6RFLHW\� YRO� ��� QRz �� SS� ���^���� )HE� ���� �.RUHDQ
0DWKHPDWLFDO 6RFLHW\� 6HRXO��

��� 1� /HYDQ DQG &�6� .XEUXVO\� 7LPH�6KLIWV *HQHUDOL]HG 0XOWLUHVROXWLRQ $QDO\VLV RYHU '\DGLF�6FDOLQJ
5HGXFLQJ 6XEVSDFHV� ,QWHUQDWLRQDO -RXUQDO RI :DYHOHWV� 0XOWLUHVROXWLRQ DQG ,QIRUPDWLRQ
3URFHVVLQJ� YRO� �� QRz �� SS� ���^���� 6HS� ���� �:RUOG 6FLHQWLpF� 1HZ -HUVH\��

��� %�3� 'XJJDO DQG &�6� .XEUXVO\� 3DUDQRUPDO &RQWUDFWLRQV KDYH 3URSHUW\ 3) � )DU (DVW -RXUQDO
RI 0DWKHPDWLFDO 6FLHQFHV YRO� ��� QRz �� SS� ���^���� $XJ� ���� �3XVKSD 3XEOLVKLQJ +RXVH�
$OODKDEDG��

��� &�6� .XEUXVO\� 7KUHH 'HFDGHV RI WKH /RPRQRVRY ,QYDULDQW 6XEVSDFH 7KHRUHP� $GYDQFHV LQ
0DWKHPDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� YRO� ��� QRz �� SS� ���^���� -XO� ���� �*DNNRWRVKR�
7RN\R��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 2Q *HQHUDWLQJ :DQGHULQJ 6XEVSDFHV IRU 8QLWDU\ 2SHUDWRUV � $GYDQFHV
LQ 0DWKHPDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� YRO� ��� QRz �� SS� ��^��� -XO� ���� �*DNNRWRVKR�
7RN\R��

��� %�3� 'XJJDO� ,�+� -HRQ DQG &�6� .XEUXVO\� &RQWUDFWLRQV 6DWLVI\LQJ WKH $EVROXWH 9DOXH 3URSHUW\
M$M

�
x M$

�
M� ,QWHJUDO (TXDWLRQV DQG 2SHUDWRU 7KHRU\� YRO� ��� QRz �� SS� ���^���� -XQ� ����

�%LUNK�DXVHU� %DVHO��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 6KLIW 5HGXFLQJ 6XEVSDFHV DQG ,UUHGXFLEOH�,QYDULDQW 6XEVSDFHV *HQHUDWHG
E\ :DQGHULQJ 9HFWRUV DQG $SSOLFDWLRQV � 0DWKHPDWLFV DQG &RPSXWHUV LQ 6LPXODWLRQ� YRO� ���
QRz �� SS� ���^���� 0D\� ���� �1RUWK^+ROODQG�(OVHYLHU� $PVWHUGDP��

��� %�3� 'XJJDO� &�6� .XEUXVO\ DQG 1� /HYDQ� 3DUDQRUPDO &RQWUDFWLRQV DQG ,QYDULDQW 6XEVSDFHV�
-RXUQDO RI WKH .RUHDQ 0DWKHPDWLFDO 6RFLHW\� YRO� ��� QRz �� SS� ���^���� 1RY� ����� (UUDWXP�
YRO� ��� QRz �� S� ���� -XO� ���� �.RUHDQ 0DWKHPDWLFDO 6RFLHW\� 6HRXO��

��� 1� /HYDQ DQG &�6� .XEUXVO\� $ :DYHOHW ?7LPH�6KLIW�'HWDLO� 'HFRPSRVLWLRQ� 0DWKHPDWLFV DQG
&RPSXWHUV LQ 6LPXODWLRQ� YRO� ��� QRz �� SS� ��^��� -XQ� ���� �1RUWK^+ROODQG�(OVHYLHU� $PVWHU�
GDP��

��� &�6� .XEUXVO\� 4XDVLUHGXFLEOH 2SHUDWRUV � ,QWHUQDWLRQDO -RXUQDO RI 0DWKHPDWLFV DQG 0DWKH�
PDWLFDO 6FLHQFHV� YRO� ����� QRz ��� SS� ����^����� -XQ� ���� �+LQGDZL� 1HZ <RUN��

��� &�6� .XEUXVO\ DQG %�3� 'XJJDO� &RQWUDFWLRQV ZLWK &c � 'LUHFW 6XPPDQGV � $GYDQFHV LQ 0DWKH�
PDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� YRO� ��� QRz �� SS� ���^���� 'HF� ���� �*DNNRWRVKR� 7RN\R��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 3URSHU &RQWUDFWLRQV DQG ,QYDULDQW 6XEVSDFHV � ,QWHUQDWLRQDO -RXUQDO
RI 0DWKHPDWLFV DQG 0DWKHPDWLFDO 6FLHQFHV� YRO� ��� QRz �� SS� ���^���� 2FW� ���� �+LQGDZL�
1HZ <RUN��

��� &�6� .XEUXVO\� ,QYDULDQW 6XEVSDFHV DQG 4XDVLDrQH 7UDQVIRUPV RI 8QLWDU\ 2SHUDWRUV � 3URJUHVV LQ
1RQOLQHDU 'LoHUHQWLDO (TXDWLRQV DQG WKHLU $SSOLFDWLRQV� YRO� ��� SS� ���^���� $XJ� ����
�%LUNK�DXVHU� %DVHO��

��� &�6� .XEUXVO\� ,QYDULDQW 6XEVSDFHV IRU D &ODVV RI & � c�&RQWUDFWLRQV� $GYDQFHV LQ 0DWKHPDWLFDO
6FLHQFHV DQG $SSOLFDWLRQV� YRO� �� QRz �� SS� ���^���� 0DU� ���� �*DNNRWRVKR� 7RN\R��

��� 3�&�0� 9LHLUD� +� 0DOHEUDQFKH DQG &�6� .XEUXVO\� 2Q 8QLIRUP 6WDELOLW\ � $GYDQFHV LQ 0DWKH�
PDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� YRO� �� QRz �� SS� ��^���� 0DU� ���� �*DNNRWRVKR� 7RN\R��

��� &�6� .XEUXVO\� (TXLYDOHQW ,QYDULDQW 6XEVSDFH 3UREOHPV � -RXUQDO RI 2SHUDWRU 7KHRU\� YRO� ���
QRz �� SS� ���^���� 'HF� ���� �7KHWD� %XFKDUHVW��

��� 2�/�9� &RVWD DQG &�6� .XEUXVO\� 4XDGUDWLF 2SWLPDO &RQWURO IRU 'LVFUHWH�7LPH ,QpQLWH�'LPHQVLRQDO
6WRFKDVWLF %LOLQHDU 6\VWHPV � ,0$ -RXUQDO RI 0DWKHPDWLFDO &RQWURO DQG ,QIRUPDWLRQ� YRO�
��� QRz �� SS� ���^���� 'HF� ���� �2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG��

��� &�6� .XEUXVO\� 3�&�0� 9LHLUD DQG '�2� 3LQWR� $ 'HFRPSRVLWLRQ IRU D &ODVV RI &RQWUDFWLRQV�
$GYDQFHV LQ 0DWKHPDWLFDO 6FLHQFHV DQG $SSOLFDWLRQV� YRO� �� QRz �� SS� ���^���� 6HS� ����
�*DNNRWRVKR� 7RN\R��

��� 2�/�9� &RVWD DQG &�6� .XEUXVO\� 6WDWH )HHGEDFN + � �2SWLPDO &RQWURO IRU 'LVFUHWH�7LPH ,QpQLWH�
'LPHQVLRQDO 6WRFKDVWLF %LOLQHDU 6\VWHPV � -RXUQDO RI 0DWKHPDWLFDO 6\VWHPV� (VWLPDWLRQ� DQG
&RQWURO� YRO� �� QRz �� SS� ���^���� 0DU� ���� �%LUNK�DXVHU� %RVWRQ�� )XOO HOHFWURQLF YHUVLRQ ^ ��
SDJHV ^ DYDLODEOH DW KWWS���VFKRODU�OLE�YW�HGX�HMRXUQDOV�-06(&�Y�Q��������SV

��� 2�/�9� &RVWD� *�0�6� )HUUHLUD DQG &�6� .XEUXVO\� 2Q 0HDQ�6TXDUH 6WDEOH %LOLQHDU 6\VWHPV � ,0$
-RXUQDO RI 0DWKHPDWLFDO &RQWURO DQG ,QIRUPDWLRQ� YRO� ��� QRz �� SS� ���^���� 'HF� ����
�2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG��



�

��� &�6� .XEUXVO\ DQG 3�&�0� 9LHLUD� 6WURQJ 6WDELOLW\ IRU &RK\SRQRUPDO 2SHUDWRUV � -RXUQDO RI
2SHUDWRU 7KHRU\� YRO� ��� QRz �� SS� ���^���� )HE� ���� �,0$5� %XFKDUHVW��

��� 2�/�9� &RVWD DQG &�6� .XEUXVO\� 5LFFDWL (TXDWLRQ IRU ,QpQLWH�'LPHQVLRQDO 'LVFUHWH %LOLQHDU 6\V�
WHPV� ,0$ -RXUQDO RI 0DWKHPDWLFDO &RQWURO DQG ,QIRUPDWLRQ� YRO� ��� QRz �� SS� ���^����
'H]� ���� �2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG��

��� &�6� .XEUXVO\� 6LPLODULW\ WR &RQWUDFWLRQV DQG :HDN 6WDELOLW\ � $GYDQFHV LQ 0DWKHPDWLFDO
6FLHQFHV DQG $SSOLFDWLRQV� YRO� �� QRz �� SS� ���^���� 6HS� ���� �*DNNRWRVKR� 7RN\R��

��� &�6� .XEUXVO\ DQG 2�/�9� &RVWD� 0HDQ�6TXDUH 6WDELOLW\ IRU 'LVFUHWH %LOLQHDU 6\VWHPV LQ +LOEHUW
6SDFH � 6\VWHPV DQG &RQWURO /HWWHUV� YRO� ��� QRz �� SS� ���^���� 6HS� ���� �1RUWK^+ROODQG�
$PVWHUGDP��

��� 2�/�9� &RVWD DQG &�6� .XEUXVO\� /\DSXQRY (TXDWLRQ IRU ,QpQLWH�'LPHQVLRQDO 'LVFUHWH %LOLQHDU
6\VWHPV� 6\VWHPV DQG &RQWURO /HWWHUV� YRO� ��� QRz �� SS� ��^��� -XO� ���� �1RUWK^+ROODQG�
$PVWHUGDP��

��� &�6� .XEUXVO\ DQG 3�&�0� 9LHLUD� &RQVWUDLQHG�,QSXW &RQVWUDLQHG�6WDWH 6WDELOLW\ LQ D %DQDFK 6SDFH�
,0$ -RXUQDO RI 0DWKHPDWLFDO &RQWURO DQG ,QIRUPDWLRQ� YRO� �� QRz �� SS� ���^���� 6HS� ����
�2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG��

��� &�6� .XEUXVO\� 6WURQJ 6WDELOLW\ GRHV QRW ,PSO\ 6LPLODULW\ WR D &RQWUDFWLRQ� 6\VWHPV DQG &RQWURO
/HWWHUV� YRO� ��� QRz �� SS� ���^���� -XQ� ���� �1RUWK^+ROODQG� $PVWHUGDP��

��� &�6� .XEUXVO\� $ 1RWH RQ WKH /\DSXQRY (TXDWLRQ IRU 'LVFUHWH /LQHDU 6\VWHPV LQ +LOEHUW 6SDFH�
$SSOLHG 0DWKHPDWLFV /HWWHUV� YRO� �� QRz �� SS� ���^���� 1RY� ���� �3HUJDPRQ 3UHVV� 2[IRUG��

��� &�6� .XEUXVO\� 2Q 6WRFKDVWLF 0RGHOOLQJ IRU 'LVFUHWH %LOLQHDU 6\VWHPV LQ +LOEHUW 6SDFH � 0DWKH�
PDWLFV DQG &RPSXWHUV LQ 6LPXODWLRQ� YRO� ��� QRz �^�� SS� ��^��� )HE� ���� �1RUWK^+ROODQG�
$PVWHUGDP��

��� &�6� .XEUXVO\� 8QLIRUP 6WDELOLW\ IRU 7LPH�9DU\LQJ ,QpQLWH�'LPHQVLRQDO 'LVFUHWH /LQHDU 6\VWHPV�
,0$ -RXUQDO RI 0DWKHPDWLFDO &RQWURO DQG ,QIRUPDWLRQ� YRO� �� QRz �� SS� ���^���� 'HF�
����� (UUDWXP� YRO� �� QRz �� SS� ���^���� 0D\ ���� �2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG��

��� &�6� .XEUXVO\� 2Q WKH ([LVWHQFH� (YROXWLRQ� DQG 6WDELOLW\ RI ,QpQLWH�'LPHQVLRQDO 6WRFKDVWLF 'LVFUHWH
%LOLQHDU 0RGHOV� &RQWURO ^ 7KHRU\ DQG $GYDQFHG 7HFKQRORJ\� YRO� �� QRz �� SS� ���^���� 6HS�
���� �0LWD 3UHVV� 7RN\R��

��� &�6� .XEUXVO\� 4XDGUDWLF�0HDQ &RQYHUJHQFH DQG 0HDQ�6TXDUH 6WDELOLW\ IRU 'LVFUHWH /LQHDU 6\VWHPV�
$ +LOEHUW�6SDFH $SSURDFK � ,0$ -RXUQDO RI 0DWKHPDWLFDO &RQWURO DQG ,QIRUPDWLRQ� YRO� ��
QRz �� SS� ��^���� $SU� ���� �2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG��

��� &�6� .XEUXVO\� 2Q &RQYHUJHQFH RI 1XFOHDU DQG &RUUHODWLRQ 2SHUDWRUV LQ +LOEHUW 6SDFH� 0DWHPwDWLFD
$SOLFDGD H &RPSXWDFLRQDO� YRO� �� QRz �� SS� ���^���� 'HF� ���� �&DPSXV�(OVHYLHU� 5LR GH
-DQHLUR�� ODWHO\� &RPSXWDWLRQDO DQG $SSOLHG 0DWKHPDWLFV �%LUNK�DXVHU� %RVWRQ��

��� &�6� .XEUXVO\� 2Q 'LVFUHWH 6WRFKDVWLF %LOLQHDU 6\VWHPV 6WDELOLW\ � -RXUQDO RI 0DWKHPDWLFDO
$QDO\VLV DQG $SSOLFDWLRQV� YRO� ���� QRz �� SS� ��^��� -DQ� ���� �$FDGHPLF 3UHVV� 1HZ <RUN��

��� &�6� .XEUXVO\ DQG 2�/�9� &RVWD� 0HDQ 6TXDUH 6WDELOLW\ &RQGLWLRQV IRU 'LVFUHWH 6WRFKDVWLF %LOLQHDU
6\VWHPV� ,((( 7UDQVDFWLRQV RQ $XWRPDWLF &RQWURO �UHJXODU SDSHU�� YRO� $&^��� QRz ��� SS�
����^����� 1RY� ���� �,((( ,QF�� 1HZ <RUN��

��� &�6� .XEUXVO\ DQG +� 0DOHEUDQFKH� 6HQVRUV DQG &RQWUROOHUV /RFDWLRQ LQ 'LVWULEXWHG 6\VWHPV ^ $
6XUYH\ � $XWRPDWLFD � 7KH ,)$& -RXUQDO� YRO� ��� QRz �� SS� ���^���� 0DU� ���� �3HUJDPRQ
3UHVV� 2[IRUG��

��� &�6� .XEUXVO\� 0HDQ 6TXDUH 6WDELOLW\ IRU 'LVFUHWH %RXQGHG /LQHDU 6\VWHPV LQ +LOEHUW 6SDFH � 6,$0
-RXUQDO RQ &RQWURO DQG 2SWLPL]DWLRQ� YRO� ��� QRz �� SS� ��^��� -DQ� ���� �6,$0 3XEO��
3KLODGHOSKLD��

��� &�6� .XEUXVO\� 2Q ,GHQWLpDELOLW\ RI /LQHDU '\QDPLFDO 6\VWHPV � 0DWHPwDWLFD $SOLFDGD H &RP�
SXWDFLRQDO� YRO� �� QRz �� SS� ���^���� 'HF� ���� �&DPSXV�(OVHYLHU� 5LR GH -DQHLUR�� ODWHO\�
&RPSXWDWLRQDO DQG $SSOLHG 0DWKHPDWLFV �%LUNK�DXVHU� %RVWRQ��

��� &�6� .XEUXVO\ DQG &�(� 3HGUHLUD� ,GHQWLpFDWLRQ RI 0XOWLSOLFDWLYH 3DUDPHWHUV LQ 6WRFKDVWLF %LOLQHDU
6\VWHPV� ,((( 7UDQVDFWLRQV RQ 6\VWHPV� 0DQ DQG &\EHUQHWLFV �VKRUW SDSHU�� YRO� ��� QRz ��
SS� ���^���� 0DU�^$SU� ���� �,((( ,QF�� 1HZ <RUN��

��� &�6� .XEUXVO\� 'LVWULEXWHG 3DUDPHWHU 6\VWHPV ,GHQWLpFDWLRQ� $ 6XUYH\ � 'LVWULEXWHG 3DUDPHWHU
6\VWHPV 7KHRU\ ^ 3DUW ,,� (VWLPDWLRQ �HG� E\ 3� 6WDYURXODNLV�� %HQFKPDUN 3DSHUV LQ (OHFWULFDO
(QJLQHHULQJ DQG &RPSXWHU 6FLHQFH� YRO� ��� QRz �� SS� ���^���� -XO� ���� �+XWFKLQVRQ 5RVV�
6WURXGVEXUJ��

�� &�6� .XEUXVO\ DQG $�3� /XFHQD� $ &RPSDULVRQ RI 7KUHH &RUUHODWLRQ 7HFKQLTXHV IRU 6\VWHP ,GHQWL�
pFDWLRQ� ,QWHUQDWLRQDO -RXUQDO RI 6\VWHPV 6FLHQFH� YRO� ��� QRz �� SS� ��^��� -DQ� ���� �7D\ORU
	 )UDQFLV� /RQGRQ��



�

�� 0�'� )UDJRVR DQG &�6� .XEUXVO\� 2Q WKH 'HYHORSPHQW RI &$
�
�,GHQWLpDEOH 6WUXFWXUHV � 0DWHPwDWLFD

$SOLFDGD H &RPSXWDFLRQDO� YRO� �� QRz �� SS� �^��� -XO� ���� �&DPSXV�(OVHYLHU� 5LR GH -DQHLUR��
ODWHO\� &RPSXWDWLRQDO DQG $SSOLHG 0DWKHPDWLFV �%LUNK�DXVHU� %RVWRQ��

�� &�6� .XEUXVO\� ,GHQWLpFDWLRQ RI 'LVFUHWH�7LPH 6WRFKDVWLF %LOLQHDU 6\VWHPV � ,QWHUQDWLRQDO -RXUQDO
RI &RQWURO� YRO� ��� QRz �� SS� ���^���� )HE� ���� �7D\ORU 	 )UDQFLV� /RQGRQ��

�� &�6� .XEUXVO\� /LQHDU '36 ,GHQWLpFDWLRQ LQ D 6WRFKDVWLF (QYLURQPHQW � 5$,52 $XWRPDWLTXH �
6\VWHPV $QDO\VLV DQG &RQWURO� YRO� ��� QRz �� SS� ���^���� 'HF� ���� �'XQRG� 3DULV��

�� &�6� .XEUXVO\� 2Q ,GHQWLpDEOH 6WUXFWXUHV LQ D 6WRFKDVWLF (QYLURQPHQW � 5$,52 $XWRPDWLTXH �
6\VWHPV $QDO\VLV DQG &RQWURO� YRO� ��� QRz �� SS� ��^���� )HE� ����� (UUDWD� YRO� ��� QRz �� S�
���� 'HF� ���� �'XQRG� 3DULV��

�� &�6� .XEUXVO\� $SSOLHG 6WRFKDVWLF $SSUR[LPDWLRQ $OJRULWKPV LQ +LOEHUW 6SDFH� ,QWHUQDWLRQDO
-RXUQDO RI &RQWURO� YRO� ��� QRz �� SS� ��^��� -XO� ���� �7D\ORU 	 )UDQFLV� /RQGRQ��

�� &�6� .XEUXVO\� ,GHQWLpFDWLRQ RI +LJKHU 2UGHU 6WRFKDVWLF 'LVWULEXWHG 3DUDPHWHU 6\VWHPV � 5$,52
$XWRPDWLTXH � 6\VWHPV $QDO\VLV DQG &RQWURO� YRO� ��� QRz �� SS� ���^���� -XQ� ���� �'XQRG�
3DULV��

�� &�6� .XEUXVO\� 'LVWULEXWHG 3DUDPHWHU 6\VWHP ,GHQWLpFDWLRQ� $ 6XUYH\ � ,QWHUQDWLRQDO -RXUQDO RI
&RQWURO� YRO� ��� QRz �� SS� ���^���� 2FW� ���� �7D\ORU 	 )UDQFLV� /RQGRQ��

�� &�6� .XEUXVO\ DQG 5�)� &XUWDLQ� ,GHQWLpFDWLRQ RI 1RLV\ 'LVWULEXWHG 3DUDPHWHU 6\VWHPV 8VLQJ
6WRFKDVWLF $SSUR[LPDWLRQ� ,QWHUQDWLRQDO -RXUQDO RI &RQWURO� YRO� ��� QRz �� SS� ���^���� 0DU�
���� �7D\ORU 	 )UDQFLV� /RQGRQ��

s )XOO 3DSHUV LQ 3URFHHGLQJV �,QWHUQDWLRQDO &RQIHUHQFHV��
��� 0� 6KHHQ\� 7�%� %RUFKDUWW� $� &RQFL� DQG &� .XEUXVO\ 2Q HrFLHQW XVH RI ZDYHOHW LQ LQIUDUHG

LPDJH� 3URFHHGLQJV RI WKH ��WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 6\VWHPV� 6LJQDOV DQG ,PDJH
3URFHVVLQJ �,:66,3�� %XFKDUHVW� SS� ��^��� -XO� ���� �,((( ,QF�� 3LVFDWDZD\��

��� $� &RQFL� &�6� .XEUXVO\ DQG 7�:� 5DXEHU� ,QqXHQFH RI WKH :DYHOHW )DPLO\ LQ WKH &RPSUHVVLRQ�
'HQRLVLQJ 7HFKQLTXH RQ 6\QWKHWLF DQG 1DWXUDO ,PDJHV� 3URFHHGLQJV RI WKH ��WK ,QWHUQDWLRQDO
&RQIHUHQFH RQ 6\VWHPV� 6LJQDOV DQG ,PDJH 3URFHVVLQJ �,:66,3�� &KDONLGD� SS� �^��� -XQ�
���� �,((( ,QF�� 3LVFDWDZD\��

��� $� &RQFL� 0�6� )RQVHFD� &�6� .XEUXVO\ DQG 7�:� 5DXEHUW� &RQVLGHULQJ WKH :DYHOHW 7\SH DQG
&RQWHQWV RQ WKH &RPSUHVVLRQ�'HFRPSUHVVLRQ $VVRFLDWHG ZLWK ,PSURYHPHQW RI %XUUHG ,PDJHV�
3URFHHGLQJV RI WKH ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ &RPSXWHU 9LVLRQ� ,PDJLQJ DQG
&RPSXWHU *UDSKLFV 7KHRU\ DQG $SSOLFDWLRQV� /LVERQ� SS� ��^��� )HE� ���� �,167,&& 3UHVV�
/LVERQ��

��� $� &RQFL� $� 3ODVWLQR� $�6� GH 6RX]D� &�6� .XEUXVO\� '�&�0� 6DDGH DQG )�/� 6HL[DV� $XWRPDWHG
6HJPHQWDWLRQ DQG &OLQLFDO ,QIRUPDWLRQ RQ 'HPHQWLD 'LDJQRVLV � 3URFHHGLQJV RI WKH )LUVW ,QWHU�
QDWLRQDO :RUNVKRS RQ 0HGLFDO ,PDJH $QDO\VLV DQG 'HVFULSWLRQ IRU 'LDJQRVLV 6\VWHPV�
DQG 6HFRQG ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ %LRPHGLFDO (QJLQHHULQJ 6\VWHPV DQG
7HFKQRORJLHV� 2SRUWR� SS� ��^��� -DQ� ���� �,167,&& 3UHVV� /LVERQ��

��� &�6� .XEUXVO\ DQG 1� /HYDQ� 'XDO�6KLIW 'HFRPSRVLWLRQ RI +LOEHUW 6SDFH� 3URFHHGLQJV RI WKH �QG
,QWHUQDWLRQDO &RQIHUHQFH RI 6HPLJURXSV RI 2SHUDWRUV� 7KHRU\ DQG $SSOLFDWLRQV� 5LR GH
-DQHLUR� SS� ���^���� 'HF� ���� �2SWLPL]DWLRQ 6RIWZDUH 3XEO�� /RV $QJHOHV��

�� &�6� .XEUXVO\� $V\PSWRWLFDOO\ 3DUWLDOO\ ,VRPHWULF &RQWUDFWLRQV � 3URFHHGLQJV RI WKH �QG ,QWHU�
QDWLRQDO &RQIHUHQFH RI 6HPLJURXSV RI 2SHUDWRUV�7KHRU\ DQG $SSOLFDWLRQV� 5LR GH -DQHLUR�
SS� ���^���� 'HF� ���� �2SWLPL]DWLRQ 6RIWZDUH 3XEO�� /RV $QJHOHV��

�� &�6� .XEUXVO\ DQG 3�&�0� 9LHLUD� :HDN $V\PSWRWLF 6WDELOLW\ IRU 'LVFUHWH /LQHDU 'LVWULEXWHG 6\VWHPV�
3URFHHGLQJV RI WKH �WK ,)$& 6\PSRVLXP RQ &RQWURO RI '�3�6�� 3HUSLJQDQ� SS� ��^��� -XQ�
���� �3HUJDPRQ 3UHVV� 2[IRUG��

�� +� 0DOHEUDQFKH DQG &�6� .XEUXVO\� 6HQVLWLYLW\ RI DQ 2SWLPDO /RFDWLRQ 6WUDWHJ\ � 3URFHHGLQJV RI
WKH �VW ,)$& :RUNVKRS RQ 6HQVRUV DQG $FWXDWRUV LQ '�3�6�� 3HUSLJQDQ� SS� ���^���� 'HF�
���� �,03�&156� 3HUSLJQDQ��

�� &�6� .XEUXVO\� 6WDELOLW\ IRU 6WRFKDVWLF ,QpQLWH�'LPHQVLRQDO %LOLQHDU 6\VWHPV � 3URFHHGLQJV RI WKH
�WK ,)$& 6\PSRVLXP RQ &RQWURO RI '�3�6�� /RV $QJHOHV� SS� ���^���� -XO� ���� �3HUJDPRQ
3UHVV� 2[IRUG��

�� &�6� .XEUXVO\� 0RGHOOLQJ RI ,QpQLWH�'LPHQVLRQDO 'LVFUHWH %LOLQHDU 6\VWHPV LQ D 6WRFKDVWLF (QYL�
URQPHQW � 3URFHHGLQJV RI WKH �VW ,0$&6^,)$& 6\PSRVLXP RQ 0RGHOOLQJ 	 6LPXODWLRQ
RI /XPSHG DQG 'LVWULEXWHG 3DUDPHWHU 6\VWHPV� 9LOOHQHXYH G
$VTF� SS� ���^���� -XQ� ����
�,'1� 9LOOHQHXYH G
$VTF��

�� &�6� .XEUXVO\ DQG +� 0DOHEUDQFKH� $ 6XUYH\ RQ 2SWLPDO 6HQVRUV DQG &RQWUROOHUV /RFDWLRQ LQ '36 �
3URFHHGLQJV RI WKH �UG ,)$& 6\PSRVLXP RQ &RQWURO RI '�3�6�� 7RXORXVH� SS� 6�3���^6�3����
-XO� ���� �3HUJDPRQ 3UHVV� 2[IRUG��



� �

�� &�6� .XEUXVO\� %LOLQHDU 6\VWHP ,GHQWLpFDWLRQ� 6WRFKDVWLF $SSURDFK � 6HPLQDU RQ 1XPHULFDO
$QDO\VLV DQG LWV $SSOLFDWLRQV WR &RQWLQXXP 3K\VLFV� 5LR GH -DQHLUR� SS� ���^���� 0DU�
���� �&RO� $WDV YRO� ��� 6RF� %UDVLO� 0DW�� 5LR GH -DQHLUR��

�� &�6� .XEUXVO\ DQG 0�'� )UDJRVR� 2Q�/LQH 6WRFKDVWLF $SSUR[LPDWLRQ $OJRULWKPV IRU &$
�
�

,GHQWLpDEOH 6WUXFWXUHV� 3URFHHGLQJV RI WKH �WK ,)$& 6\PSRVLXP RQ ,GHQWLpFDWLRQ 	
6\VWHP 3DUDPHWHU (VWLPDWLRQ� 'DUPVWDGW� SS� ���^���� 6HS� ���� �3HUJDPRQ 3UHVV� 2[IRUG��

�� &�6� .XEUXVO\ DQG -��3� *UDYLHU� 6WRFKDVWLF $SSUR[LPDWLRQ $OJRULWKPV DQG $SSOLFDWLRQV � 3URFHHG�
LQJV RI WKH ���� ,((( 'HFLVLRQ 	 &RQWURO &RQIHUHQFH� 6DQ 'LHJR� SS� ���^���� 'HF� ����
�,((( ,QF�� 1HZ <RUN��


