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���,QWURGXFWLRQ
,W� LV� NQRZQ� WKDW� WKH� ZLGHQLQJ� RI� RVFLOOD�

WRU\� EDQGV� LQ� WKH� DEVRUSWLRQ� VSHFWUD� RI� WKH
FU\VWDO� ODWWLFH� LV� DVVRFLDWHG� PDLQO\� ZLWK� WKH
DQKDUPRQLFLW\�RI�WKH�YLEUDWLRQDO�PRGHV�>�Ü�@�
$� QHFHVVDU\� FRQGLWLRQ� IRU� KDUPRQLF� RVFLOOD�
WLRQV�LV�RVFLOODWRUV�LQGHSHQGHQF\��$W�WKH�RVFLO�
ODWRUV�LQWHUDFWLRQ��WKH�DQKDUPRQLF�FRPSRQHQW
RI�WKHLU�YLEUDWLRQV�KDV�RFFXUUHG��WKDW�UHVXOWV
LQ�D�ZLGHQLQJ�RI� WKH�RVFLOODWRU\�PRGHV��7KH
UHDO�REVHUYDWLRQ�RI�DQKDUPRQLFLW\�FRQWULEX�
WLRQ�WR�WKH�RVFLOODWRU\�EDQGV�ZLGHQLQJ�LQ�WKH
VSHFWUD� LV� RIWHQ� FRPSOLFDWHG� E\� WKH� LQIOX�
HQFH� RI� RWKHU� IDFWRUV�� VXFK� DV� GHFUHDVH� RI
WKH� ORFDO� HQYLURQPHQW� V\PPHWU\� RI� RVFLOOD�
WRUV� >�@�� UHVXOWLQJ� LQ� GHJHQHUDF\� RI� YLEUD�
WLRQ� V\PPHWU\� DQG� WKH� VSOLW� DEVRUSWLRQ

OLQHV�� 7KH� FRQWULEXWLRQ� RI� WKH� DQKDUPRQLF
FRPSRQHQW� LQ� WKH� ZLGHQLQJ� RI� RVFLOODWRU\
EDQGV��KRZHYHU��FDQ�EH�VHHQ� LQ�WKH�FU\VWDOV
SHUPLWWLQJ� WKH� VXEVWLWXWLRQ�RI� LRQV�ZLWKRXW
GLVWRUWLQJ� WKH� FU\VWDO� ODWWLFH� VWUXFWXUH�
7KHVH� FU\VWDOV� LQFOXGH� DSDWLWHV��7KH� FU\VWDO
VWUXFWXUH�RI�K\GUR[\�� IOXRUR��DQG�FKORUDSD�
WLWH� EHORQJV� WR� WKH� VSDFH� JURXS�3���P� DQGLQFOXGHV� WKH� WHWUDKHGUDO� VXEODWWLFH� SHU�
PLWLQJ� UHSODFHPHQW� RI� SKRVSKRUXV� WR� YDQD�
GLXP� RU� DUVHQLF� >�Ü�@�� ,Q� RXU� V\QWKHVL]HG
PL[HG� FRPSRVLWLRQ� DSDWLWHV�� 92�� DQG� 32�WHWUDKHGUD� DOWHUQDWH� LQ� WKH� WHWUDKHGUDO
VXEODWWLFH�� 5HODWLRQVKLS� EHWZHHQ� WKHVH� HOH�
PHQWV� FDQ� EH� VHW� DUELWUDULO\�� WKDW� LV� SHU�
PLWHG� E\� WKH� FRPSOHWH� LVRPRUSKRXV� VXEVWL�
WXWLRQ�
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���([SHULPHQWDO�PDWHULDOV�DQG
PHWKRGV

3RZGHUHG�SRO\FU\VWDOOLQH�VDPSOHV�RI�DSD�
WLWH�&D���32���±[�92��[�0����ZKHUH�0� �2+±�
)±��&O±�� [� ���� ��� ��� ��� �� ZHUH� V\QWKHVL]HG
E\�PHWKRG�GHVFULEHG�LQ�>�@��

,5�VSHFWUD�ZHUH�REWDLQHG�RQ�GRXEOH�EHDP
VSHFWURSKRWRPHWHU� �63(&25'� 0����� 7R
SURYLGH� WKH� VWXG\�� WKH� VDPSOHV� ZHUH� SUH�
SDUHG�E\�FRPSUHVVLQJ�LQWR�WKH�PL[HG�WDEOHWV
RI�WKH�FRPSRXQG�DQG�SRZGHUHG�.%U��7DEOHWV
RI� SXUH� .%U� SRZGHU� ZHUH� DOVR� SUHSDUHG� WR
PHDVXUH�RI�WKH�VDPSOH�SKRQRQ�WUDQVPLVVLRQ�
7UDQVPLVVLRQ� VSHFWUD� ZHUH� UHFRUGHG� LQ� WKH
DEVRUSWLRQ� UDQJH� RI� WKH� WHWUDKHGUDO� VXEODW�
WLFHV� �32���±� DQG� �92���±� ZLWK� YLEUDWLRQDOPRGHV� O\LQJ� LQ� WKH� ����� FPÜ�� WR����� FPÜ�
UDQJH��,Q�WKH�UHJLRQ�RI�VORZ�HOHFWURPDJQHWLF
ZDYHV��VKDUS�.%U�SRZGHU�DEVRUSWLRQ�EHJLQV�
WKHUHIRUH�� WKH� PHDVXUHPHQW� LQ� WKH� UDQJH
�����FPÜ�� LV� QRW� FRUUHFW�� 7KH� PHDVXUH�
PHQWV�ZHUH�PDGH�DW�D�FRQVWDQW�OHYHO�RI�VLJ�
QDO�QRLVH� UDWLR� LQ� WKH� ZKROH� PHDVXUHPHQW
UDQJH�� 7R� RSWLPL]H� WKH� UHFRUGLQJ� RI� WKH
VSHFWUD�� DQ� HOHFWURPDJQHWLF� UDGLDWLRQ� DW�
WHQXDWRU� ZDV� DOVR� LQVWDOOHG� LQ� FRPSDULVRQ
FKDQQHO�� VR� WKDW� WKH� DEVRUSWLRQ�EDFNJURXQG
OHYHO� RI� .%U� SHOOHW� DSSURDFKLQJ� WR� ��� ��
'XULQJ�WKH�PHDVXUHPHQWV��WKH�VDPSOH�FKDP�
EHU� ZDV� DGGLWLRQDOO\� EORZQ� WKURXJK� ZLWK
GU\�DLU�IRU�WKRURXJK�GU\LQJ�RI�ZDWHU�YDSRU�

,QYHVWLJDWLRQV� E\� GLIIHUHQWLDO�WKHUPDO
DQDO\VLV� PHWKRG� ZHUH� FDUULHG� RXW� RQ� 4�
����'� GHULYDWRJUDSK� RI� 020� FRPSDQ\
�+XQJDU\��� 6DPSOHV� RI� HTXDO� PDVV� �a� �� J�
ZHUH� LQYHVWLJDWHG� LQ� D� WKHUPRJUDYLPHWULF
SODWLQXP�FUXFLEOHV�LQ�WKH�WHPSHUDWXUH�UDQJH
���Ü����� .� ZLWK� D� KHDWLQJ� UDWH� RI
���� .�PLQ� LQ� DLU� �OLPLWHG� VSDFH��� LQ� FRQGL�
WLRQV�RI�IUHH�FRQYHFWLRQ�

���5HVXOWV�DQG�GLVFXVVLRQ
7UDQVPLVVLRQ�VSHFWUD�RI�WKH�VWXGLHG�DSD�

WLWH� VDPSOHV� DUH� VKRZQ� LQ� )LJ���Ü��� 6SHF�
WUXP� RI� LQLWLDO� SKRVSKDWH� K\GUR[\DSDWLWH
�)LJ����� LV� FKDUDFWHUL]HG� E\� WZR� LQWHQVH
JURXSV� RI� EDQGV� DURXQG� ����� FPÜ�� DQG
����FPÜ��� ,W� LV� NQRZQ� WKDW� QLQH� SRVVLEOH
YDULDWLRQV� RI� ;2�� JURXS� LQ� WKH� FDVH� RIHTXLYDOHQFH� DOO� ;±2� ERQGV�� L�H�� WHWUDKHGUDO
V\PPHWU\� 7G�� JLYH� RQO\� WZR� EDQGV� RI� ,5VSHFWUXP��RQH�EDQG�RI�X��YLEUDWLRQV�DQG�DQ�RWKHU� RI� X�� RQHV�� WKH� YLEUDWLRQV� X�� DQG� X�EHLQJ� DFWLYH� RQO\� LQ� 5DPDQ� VSHFWUD� >�@�� ,I
RQO\�WKUHH�RI�IRXU�ERQGV�DUH�HTXDO��V\PPH�
WU\�&�X���WKHQ�WRWDOO\�V\PPHWULFDO�YLEUDWLRQX��EHFRPHV�DFWLYH�DQG�WKH�VSOLWWLQJ�RI�WKUHH

GHJHQHUDWH�YLEUDWLRQV�X�� DQG�X�� LV� UHPRYHGSDUWLDOO\��:KHQ� WKHUH� LV� D� QRQ�HTXLYDOHQFH
RI� WKH� WZR� ;±2� ERQGV� ZLWK� UHVSHFW� WR� WKH
RWKHU� WZR� �SRLQW� V\PPHWU\� &�X��� GHJHQHUD�
WLRQ�RI�YLEUDWLRQV�X��DQG�X��LV�UHPRYHG�FRP�SOHWHO\�� )LQDOO\�� LQ� WKH� FDVH�� ZKHQ� DOO� IRXU
ERQGV� DUH�GLIIHUHQW� �V\PPHWU\�&V��� WKHUH� LVDQRWKHU� FKDQJH� LQ� WKH� VSHFWUXP�Û� WKH� UH�
PRYDO�RI�GRXEO\�GHJHQHUDWH�YLEUDWLRQ�X��>���@��7KXV��DV�VKRZQ�LQ�)LJ�����WKH�EDQGV�WKDW
FRUUHVSRQG� WR� YLEUDWLRQV� RI� WKH� 32�� JURXSDUH�VSOLW��7KLV�LQGLFDWHV�D�GHFUHDVLQJ�RI�VXU�
URXQGLQJ�V\PPHWU\�RI� WKH� �32���±� DQLRQ� LQ
DSDWLWH� VXEODWWLFH�� 6LQFH� WKH� YLEUDWLRQ� X��a����FPÜ�� VSOLWV� LQWR� WZR� FRPSRQHQWV�� WKH
HQYLURQPHQW� V\PPHWU\� PXVW� PHHW� D� SRLQW
JURXS�&�X��7KLV�UHVXOW�LV�FRQIRUPHG�WKH�IDFW

)LJ����� ,5� DEVRUSWLRQ� VSHFWUD� RI� DSDWLWHV
&D���32���±[�92��[�2+���� ����[� ��������[� �������[� ��������[� ��������[� ���
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WKDW� WKH� ��YDOHQW� SKRVSKRUXV� DWRP� PDNHV
WKUHH� VLQJOH� DQG� RQH� GRXEOH� ERQG� ZLWK� DQ
R[\JHQ�HQYLURQPHQW�

&RPSOHWHO\� RWKHU� FKDQJHV� LQ� WKH� VSHF�
WUXP�DUH�REVHUYHG�IRU�WKH�JURXS�92���$V�LVNQRZQ��WKH�YLEUDWLRQV�RI�WKH�IUHH�JURXS�92�ZKLFK�DUH�DFWLYH�LQ�WKH�,5�VSHFWUXP�VKRXOG
EH� GHWHUPLQHG� DW� WKH� IUHTXHQFLHV� X�� 
����FPÜ�� DQG� X�� �����FPÜ�� >�Ü�@�� ,Q� WKH
VSHFWUXP�RI�&D���92����2+����QHDU�WKH�LQGL�FDWHG�IUHTXHQF\�YDOXHV��WKHUH�DUH�WZR�JURXSV
RI�DEVRUSWLRQ�EDQGV�� ,Q�WKH�VSHFWUD�RI�PL[HG
FRPSRVLWLRQ� VDPSOHV� LV� REVHUYHG� WKH� VLPSOH
VXSHUSRVLWLRQ� RI� WKH� DERYH�FRQVLGHUHG� EDQGV�
ZLWK� WKH� FKDQJH� LQ� WKH� EDQGV� UHODWLYH� LQWHQ�
VLW\� EHORQJLQJ� WR� GLIIHUHQW� WHWUDKHGUDO
JURXSV��6LPLODU�FKDQJHV�DUH�REVHUYHG�DQG�GH�
VFULEHG� IRU� IOXRUR�� �)LJ����� DQG� FKORUR�FRQ�
WDLQLQJ�DSDWLWHV��ZLWK�VRPH�GLVWLQFWLRQ�LQ�WKH
FDVH�RI�FKORUR�FRQWDLQLQJ�DSDWLWHV��)LJ�����

)RU� FKORULQDWHG� DSDWLWHV�� WKH�EOXUULQJ�RI
WKH� WZR� JURXSV� RI� LQWHQVH� EDQGV� DURXQG
�����FPÜ��LV�REVHUYHG��)LJ������&KDQJLQJ�RI
WKH� EDQGV� LQWHQVLW\� LV� SURSRUWLRQDO� WR
FKDQJH�RI�WKH�HOHPHQWV�FRQFHQWUDWLRQ�3�DQG
9� LQ� WKH� DSDWLWH� VWUXFWXUH�� 1HLWKHU� QHZ

EDQGV� QRU�ZLGHQLQJ� RI� WKH� EDQGV�EHORQJLQJ
WR� WKH� RULJLQDO� FU\VWDO� VWUXFWXUHV� ZHUH� RE�
VHUYHG� LQ� WKH� VSHFWUD�� WKXV� HYLGHQFLQJ� WKDW
WKH� ODWWLFH� V\PPHWU\� LQ� WKH� VDPSOHV� RI
PL[HG� FRPSRVLWLRQ� LV� YLUWXDOO\� LGHQWLFDO� WR
WKH�V\PPHWU\�RI�WKH�RULJLQDO�IRUPV�

9LEUDWLRQDO�PRGHV�X��IRU�SKRVSKRUXV�DQGYDQDGLXP� DSDWLWH� DUH� VLJQLILFDQWO\� VHSD�
UDWHG�DQG�GR�QRW�RYHUODS��)URP�WKH�DEVRUS�
WLRQ� VSHFWUD� �)LJ���Ü��� LW� LV� VHHQ� WKDW� ZLWK
WKH� FKDQJLQJ� EDODQFH� RI� SKRVSKDWH� DQG� YD�
QDGLXP�WHWUDKHGUD��LQ�WKH�DSDWLWH�VXEODWWLFH
KDOI�ZLGWK� DEVRUSWLRQ� EDQG� RI� WKH� WHWUDKH�
GUD� GHFUHDVHV�ZLWK� D� GHFUHDVH� LQ� WKHLU� FRQ�
FHQWUDWLRQ��7DEOH��

)RU�WKH�FKORUR�FRQWDLQLQJ�DSDWLWHV�RI�DQ\
WRSRWHWUDKHGUDO� PDWUL[� GRSLQJ� OHYHO�� RI� D
VLJQLILFDQW� GHFUHDVH� WKH� WHWUDKHGUD� DEVRUS�
WLRQ�EDQG��IURP�a����FPÜ��GRZQ�WR����FPÜ��
LV�REVHUYHG�IRU�WKH�ERXQGDU\�FRQFHQWUDWLRQV
�7DEOH��� 6LPLODU� HIIHFWV� DUH� REVHUYHG� IRU
IOXRUR�� DQG� K\GUR[\DSDWLWHV�� EXW� WKH\� DUH
OHVV�H[SUHVVHG��'HFUHDVH�RI�WKH�ZLGWK�RFFXUV
IURP�a����FPÜ��GRZQ�WR�a���FPÜ���

7KXV�� ZLWK� GHFUHDVLQJ� UDWLR� RI� RQH� W\SH
WHWUDKHGURQ�WR�DQRWKHU�WR�D�YDOXH�RI�����WKH
FRQFHQWUDWLRQ� RI� ILUVW� RQHV� EHFRPHV� VXIIL�
FLHQWO\� ORZ�� VR� WKDW� WKH\� DUH� LQ� LVRODWLRQ

)LJ����� ,5� DEVRUSWLRQ� VSHFWUD� RI� DSDWLWHV
&D���32���±[�92��[�)���� ���� [� ���� ���� [� �������[� ��������[� ���
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IURP�HDFK�RWKHU�DQG�ZH�FDQ�DVVXPH�WKDW�WKH
LQWHUDFWLRQ� RI� FKDUDFWHULVWLF� YLEUDWLRQ
PRGHV�EHWZHHQ�WKHP�LV�QRW�RFFXUUHG��,Q�WKLV
FDVW�� WKH� KDOI�ZLGWK� RI� DEVRUSWLRQ� OLQHV� GH�
FUHDVHV� DERXW� D� KDOI� DV� FRPSDUHG� WR� WKH
RULJLQDO��XQGLOXWHG�� IRUP��7KLV�GHFUHDVH�RI
WKH�DEVRUSWLRQ�EDQG�KDOI�ZLGWK�LV�DVVRFLDWHG
ZLWK� D� GHFUHDVH� RI� LQWHUDFWLRQ� DQG�� FRQVH�
TXHQWO\�� ZLWK� WKH� VXSSUHVVLRQ� RI� YLEUDWLRQ
DQKDUPRQLFLW\�LQ�WKH�TXDVL�IUHH�WHWUDKHGUD��

7KH� UHVLGXDO� ZLGHQLQJ� RI� WKH� DEVRUSWLRQ
EDQG�VHHPV�WR�EH�GXH�WR�WKH�LQWHUDFWLRQ�ZLWK
WKH�VXUURXQGLQJ�WHWUDKHGUD�KDYLQJ�D�GLIIHU�
HQW�YLEUDWLRQ� IUHTXHQF\�DV�ZHOO� DV� WR� LQWHU�
QDO�IDFWRUV�LQ�WKH�WHWUDKHGURQ��H�J���GHFUHDV�
LQJ�WKH�ORFDO�V\PPHWU\��HWF����

+LJK� VHQVLWLYLW\� RI� FKORURDSDWLWH� PDWUL[
WR� FKDQJHV� RI� WHWUDKHGUDO� VXEODWWLFH� YLEUD�
WLRQV�DW�GRSLQJ�VKRXOG�EH�UHIOHFWHG�DQG�WKHU�
PDO�VWDELOLW\��DV�UHYHDOHG�E\�XV�LQ�E\�GLIIHU�
HQWLDO�WKHUPDO�DQDO\VLV�VWXGLHV�

,QYHVWLJDWLRQV� E\� GLIIHUHQWLDO� WKHUPDO
DQDO\VLV� �)LJ����� ��� KDYH� VKRZQ� WKDW� ZLWK
LQFUHDVLQJ�FRQWHQW�RI�92��JURXSV�LQ�FDOFLXPFKORURDSDWLWH�� WKH� FKDQJHV� LQ� WKH� WKHUPDO
VWDELOLW\� RI� FRPSRXQGV� LQ� WKH� GLUHFWLRQ� RI
LWV�GHFUHDVLQJ�RFFXUV��:LWK�WKH�VXEVWLWXWLRQ
RI�WKUHH�RU�PRUH�DQLRQLF�JURXSV�32��E\�92�

D� FRPSOHWH� IXVLRQ�RI� WKH� VDPSOH� DW������.
LV�REVHUYHG��DV�HYLGHQFHG�E\�WKH�DSSHDUDQFH
RI�D�VWHS�LQ�WKH�7*�FXUYH�RI�����Ü�����.�
DQG� HQGRWKHUPLF� DQG� H[RWKHUPLF� SHDNV� LQ
WKH������.��'7*�DQG�'7$�FXUYHV���)LJ�����
$OO� RWKHU� FRPSRXQGV� XQGHU� VWXG\� GLG� QRW
XQGHUJR� VRPH� VLJQLILFDQW� FKDQJHV� LQ� WKH
FRXUVH� RI� KHDWLQJ� LQ� WKH� VWXGLHG� WHPSHUD�
WXUH�UDQJH��

7KXV�� LW� ZDV� HVWDEOLVKHG�� WKDW� DQKDU�
PRQLFLW\� RI� YLEUDWLRQ� LQ� WKH� DSDWLWH� ODWWLFH
PD\�FKDQJH�GHSHQGLQJ�RQ�WKH�FRQFHQWUDWLRQ
RI�WKDW�W\SH�RVFLOODWRUV�LQ�FU\VWDO�VWUXFWXUH�
7KHVH� FKDQJHV� DUH� ORFDO� DQG� E\� PHDQV� RI
YDULRXV�UHSODFHPHQWV��LW�LV�SRVVLEOH�WR�FUHDWH
QHFHVVDU\�VSDWLDO�GLVWULEXWLRQ�RI�DQKDUPRQLF
FRPSRQHQW� LQ� WKH� FU\VWDO� WKDW� RSHQV� WKH
SURVSHFW�RI�FRQWUROODEOH�FKDQJH�RI�KHDW�FRQ�
GXFWLYLW\��WHPSHUDWXUH�H[SDQVLRQ�IDFWRU�DQG
RWKHU� SDUDPHWHUV� RI� WKH� FU\VWDO� ZKLFK� GH�
SHQG� RQ� WKH� DQKDUPRQLFLW\� RI� YLEUDWLRQ� RI
WKH�ODWWLFH�

)LJ����� 7KHUPRJUDP� RI� FRPSRXQG
&D���32����92���&O����

)LJ����� 7KHUPRJUDP� RI� FRPSRXQG
&D���32���92����&O����

7DEOH�� +DOI�ZLGWK� RI� WKH� DEVRUSWLRQ� EDQG
X��LQ�PL[HG�DSDWLWHV
&RPSRXQG +DOI�ZLGWK

RI�WKH
DEVRUSWLRQ
EDQG�RI
VXEODWWLFH

�32���±��FPÜ�

+DOI�ZLGWK
RI�WKH

DEVRUSWLRQ
EDQG�RI
VXEODWWLFH

�92���±��FPÜ�

&D��32���2+ ��� Ü��
&D���32����92��2+� ��� ��
&D���32����92���2+� ��� ����
&D���32���92���2+� �� ���

&D��92���2+ Ü ���

&D��32���) ��� Ü
&D���32����92��)� ��� ��
&D���32����92���)� ��� ���
&D���32���92���)� �� ���

&D��32���&O ��� Ü
&D���32����92��&O� ��� ��
&D���32����92���&O� ��� ���
&D���32���92���&O� �� ���

&D��92���&O Ü ���
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���&RQFOXVLRQV�
7KH� GHFUHDVH� WKH� RI� ,5� DEVRUSWLRQ� EDQG

KDOI�ZLGWK�� FKDUDFWHUL]LQJ� ;2�� WHWUDKHGUD�LV� DVVRFLDWHG� ZLWK� D� GHFUHDVLQJ� LQWHUDFWLRQ
EHWZHHQ� WKH� WHWUDKHGUD� RI� WKH� VDPH� W\SH
DQG�� FRQVHTXHQWO\�� ZLWK� WKH� VXSSUHVVLRQ� RI
YLEUDWLRQ�DQKDUPRQLFLW\�LQ�TXDVL�IUHH�WHWUD�
KHGUD�� 7KH� YLEUDWLRQ� DQKDUPRQLFLW\� LQ� WKH
DSDWLWH� FU\VWDO� ODWWLFH� PD\� FKDQJH� GHSHQG�
LQJ�RQ�WKH�FRQFHQWUDWLRQ�RI�WKDW�W\SH�WHWUD�
KHGUD��7KHVH�FKDQJHV�DUH�ORFDO�DQG�LW�LV�SRV�
VLEOH� E\� PHDQV� RI� YDULRXV� UHSODFHPHQWV� LQ
WKH�FU\VWDO�WR�FUHDWH�QHFHVVDU\�VSDWLDO�GLVWUL�
EXWLRQ�RI�DQKDUPRQLF�FRPSRQHQW�WKDW�RIIHUV
WKH� SRVVLELOLWHV� RI� FRQWUROODEOH� FKDQJH� RI
KHDW� FRQGXFWLYLW\�� WHPSHUDWXUH� H[SDQVLRQ
IDFWRU� DQG� RWKHU� SDUDPHWHUV� LQ� WKH� FU\VWDO
ZKLFK�GHSHQG�RQ� WKH�YLEUDWLRQ�DQKDUPRQLF�
LW\�RI�RI�WKH�ODWWLFH�

$FNQRZOHGJPHQWV�� 7KH� DXWKRUV� ZRXOG
OLNH� WR� WKDQN� 'U�(�,�+HWPDQ� IRU� VDPSOHV
V\QWKHVLV��

5HIHUHQFHV
� ���0�%RUQ��+�.XQ��'\QDPLFDO�7KHRU\�RI�&U\VWDO

/DWWLFHV��2[IRUG�8QLYHUVLW\��/RQGRQ���������
� ���+�%RWWJHU��3ULQFLSOHV�RI�WKH�7KHRU\�RI�/DWWLFH

'\QDPLFV��9&+�9HUODJ��:HLQKHLP���������
� ���$�0�.RVHYLFK�� 7KHRU\� RI� &U\VWDO� /DWWLFH�

.KDUNLRY� 6WDWH� 8QLYHUVLW\�� 9\VKFKD� 6KNROD�

.KDUNLY��������>LQ�5XVVLDQ@�
� ���5�6�+DOIRUG��-��&KHP��3K\V����������������
� ���&�%�%RHFKDW�� -�*�(RQ�� $�0�5RVVL� HW� DO��� -�

3K\V��&KHP��&KHP��3K\V������������������
� ���7�.DQD]DZD�� ,QRUJDQLF� 3KRVSKDWH� 0DWHULDOV�

(OVHYLHU� 6FLHQFH� 3XEOLVKLQJ� %�9��� 7RN\R
��������

� ���(�,�+HWPDQ��5�$�0DNDURYD��7�$�9DVLOHQNR�HW
DO��� 9LVQ\N� 'RQHWVNRJR� 8QLYHVLWHWD�� 6HU��k�
3U\URGQ\FKL�1DXNL����������������

� ���.�1DNDPRWR�� ,QIUDUHG� 6SHFWUD� RI� ,QRUJDQLF
DQG� &RRUGLQDWLRQ� &RPSRXQGV�� -RKQ�:LOH\� 	
6RQV��1HZ�<RUN��������

� ���=�+�&KHQJ�� $�<DVXNDZD�� .�.DQGRUL� HW� DO��
/DQJPXLU������������������
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