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+DORSK\WH�YHJHWDWLRQ�RI�6ORYHQLDQ�VHGLPHQWDU\�VHDFRDVW�ZDV�VWXGLHG�DFFRUGLQJ�WR�%UDXQ�%ODQTXHW�PHWKRG�����
FROOHFWHG� UHOHYnV�ZHUH� DQDO\VHG� E\� FOXVWHU� DQDO\VLV� DQG� ILYH�PDLQ� FOXVWHUV�ZHUH� VHSDUDWHG�� 5HOHYnV� IURP� WKH� ILUVW�
IRXUWK�DQG�ILIWK�FOXVWHUV�ZHUH�IXUWKHU�HODERUDWHG�LQ�WKLV�VWXG\��7KH�-XQFXV�PDULWLPXV�GRPLQDWHG�WDOO�UXVK�VDOWPDUVKHV
RI� WKH� FODVV� -XQFHWHD�PDULWLPL�ZHUH�FODVVLILHG�ZLWKLQ� WZR� DVVRFLDWLRQV�� /LPRQLR�3XFFLQHOOLHWXP� UHSUHVHQWHG� K\JUR�
SKLORXV� VWDQGV�� H[SRVHG� WR� WLGH��ZKLOH� WKH�DVVRFLDWLRQ� -XQFHWXP�PDULWLPL�DFXWL�ZDV� UHSUHVHQWHG�ZLWK�PRUH� FORVHG
VWDQGV�ZLWK�KLJKHU�VSHFLHV�ULFKQHVV��WKULYLQJ�RQ�UDWKHU�GULHU�VLWHV��:LWKLQ�WKH�VDOWPDUVK�VFUXEV�RI�WKH�FODVV�$UWKURFQH�
PHWHD� IUXWLFRVL�� �� DVVRFLDWLRQV�� IROORZLQJ� WKH� GHFOLQLQJ� PRLVWXUH�VDOLQLW\� JUDGLHQW� ZHUH� UHFRJQL]HG�� 3XFFLQHOOLR�
$UWKURFQHPHWXP��3XFFLQHOOLR�+DOLPLRQHWXP�DQG�/LPRQLR�$UWHPLVLHWXP�

.H\�ZRUGV��SK\WRVRFLRORJ\��KDORSK\WH�YHJHWDWLRQ��FODVVLILFDWLRQ��1RUWK�$GULDWLF

9(*(7$=,21(�$�*,81&2�',�$&48(�6$/0$675(��-81&(7($�0$5,7,0$(�
(�35$7(5,(�$/2),/(��$57+52&1(0(7($�)587,&26$(��68//$�&267$�6/29(1$

6,17(6,

/D�YHJHWD]LRQH�DORILOD�GHOOD�FRVWD�PDULQD�VHGLPHQWDULD�LQ�6ORYHQLD�o�VWDWD�VWXGLDWD�VHFRQGR�LO�PHWRGR�GL�%UDXQ�
%ODQTXHW��&HQWRTXDUDQWD�ULOLHYL�VRQR�VWDWL�DQDOL]]DWL�FRQ�O¢DLXWR�GHOOD�DQDOLVL�QXPHULFKH�H�FLQTXH�JUDQGL�JUXSSL�VRQR
VWDWL�VHSDUDWL��,�ULOLHYL�DSSDUWHQHQWL�DO�SULPR��TXDUWR�H�TXLQWR�JUXSSR�VRQR�VWDWL�XOWHULRUPHQWH�HODERUDWL�GXUDQWH�OR�VWX�
GLR��/D�YHJHWD]LRQH�GL�DFTXH�VDOPDVWUH�GRPLQDWD�GD�-XQFXV�PDULWLPXV��GHOOD�FODVVH�-XQFHWHD�PDULWLPH��o�VWDWD�FODVVL�
ILFDWD�LQ�GXH�DVVRFLD]LRQL��/LPRQLR�3XFFLQHOOLHWXP�FRQ�EDQFKL�LJURILOL��HVSRVWL�DOOD�PDUHD��H�-XQFHWXP�PDULWLPL�DFXWL
FRQ�EDQFKL�SL|�ULVWUHWWL�FRQ�XQD�GLYHUVLWi�GL�VSHFLH�SL|�DOWD��VSURVSHUDQWL�LQ�VLWL�SLXWWRVWR�VHFFKL��$OO¢LQWHUQR�GHOOH�SUD�
WHULH�DORILOH�GHOOD�FODVVH�$UWKURFQHPHWHD�IUXWLFRVL����DVVRFLDWLRQL�VRQR�VWDWH�ULFRQRVFLXWH�VHJXHQGR�LO�JUDGLHQWH�XPL�
GLWi�VDOLQLWi�GHFOLQDQWH��3XFFLQHOOLR�$UWKURFQHPHWXP��3XFFLQHOOLR�+DOLPLRQHWXP�H�/LPRQLR�$UWHPLVLHWXP�

3DUROH�FKLDYH��ILWRVRFLRORJLD��YHJHWD]LRQH�DORILOD��FODVVLILFD]LRQH��$GULDWLFR�VHWWHQWULRQDOH
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7KH�6ORYHQLDQ�VKRUW�VHDFRDVW�LV�XQGHU�KHDY\�SUHVVXUH
RI� XUEDQL]DWLRQ�� OHLVXUH� DFWLYLWLHV� DQG� LQGXVWU\� �3RUW� RI
.RSHU���,WV�VSHFLDO�IHDWXUH�LV�WKH�JHRORJLFDO�EHGURFN��EH�
LQJ� WKH�FDOFDUHRXV� VDQGVWRQH���(RFHQH� IO\VFK� VXEVWUDWH�
7KLV� VXEVWUDWH� DOPRVW� SHUIHFWO\� PDWFKHV� WKH� WHUULWRU\� RI
6ORYHQLD�� RQO\� D� VPDOO� SDUW� H[WHQGV� WR� WKH� ,WDOLDQ� WHUUL�
WRU\�� )O\VFK� VXEVWUDWH� UHVXOWV� LQ� GHQVH� K\GURORJLFDO� V\V�
WHP� DERYH� JURXQG� GXH� WR� LWV� LPSHQHWUDEOH� SURSHUWLHV�
7KUHH�ODUJHU�VWUHDPV�ULYHUV�KDYH�WKHLU�PRXWKV�LQ�WKH�*XOI
RI�7ULHVWH�� WKH�5LÌDQD�� 6WUXQMDQVNL� SRWRN� DQG�'UDJRQMD�
$OOXYLDO�GHSRVLWV�LQ�WKH�PRXWKV�UHVXOWHG�LQ�VDOW�PDUVKHV�
ZKHUH� GLIIHUHQW� YHJHWDWLRQ� W\SHV� SUREDEO\� RFFXUUHG� EH�
IRUH� KXPDQ� LQIOXHQFH�� $IWHU� WKH� 5RPDQ� SHULRG� DQG� DI�
WHUZDUGV� WKHVH�DOOXYLDO�FRDVWDO� UHJLRQV�KDYH�EHHQ�HLWKHU
FRQYHUVHG� WR� VDOW� SDQV� HLWKHU� GUDLQHG� �'DURYHF�� ������
7KH�SUHVHQW�VLWXDWLRQ�LV�RQO\�D�WUDQVLWLRQDO�VWDJH�LQ�DEDQ�
GRQPHQW�DQG�FUHDWLRQ�RI�QHZ�KDELWDWV�RQ� WKH� VHDFRDVW�
7KH� G\QDPLFV� KDYH� DOZD\V� EHHQ� IDVW� DQG� HQDEOHG� DV�
VHPEODJHV�RI�GLIIHUHQW�YHJHWDWLRQ� W\SHV�RQ� WKH�VHDFRDVW�
$ELRWLF�FRQGLWLRQV���VKDOORZ�FRDVW�DQG�ODUJH�WLGH�DUHD��
DUH�LQ�IDYRXU�RI�DVVHPEODJH�RI�WKH�YDULRXV�W\SHV�RI�KDOR�
SK\WH� YHJHWDWLRQ�� SUREDEO\� VLPLODU� WR� WKH� QDWXUDO� W\SHV�
GHYHORSHG� EHIRUH� WKH� KXPDQ� LQWHUIHUHQFH�� 7KH� KDOR�
SK\WH� YHJHWDWLRQ� LV� LQWHUHVWLQJ� DQG� LPSRUWDQW� IURP� WKH
FRQVHUYDWLRQDO� SHUVSHFWLYH�� DV� LW� LV� WKUHDWHQHG� E\� DOO
IDFWRUV� PHQWLRQHG� DERYH�� 0DQ\� FRDVWDO� KDELWDWV� ZLWK
GLIIHUHQW� W\SHV�RI�KDORSK\WH�YHJHWDWLRQ�DUH� OLVWHG� LQ�$Q�
QH[HV�RI�WKH�(8�'LUHFWLYH�RQ�WKH�FRQVHUYDWLRQ�RI�QDWXUDO
KDELWDWV�DQG�RI�ZLOG� IDXQD�DQG� IORUD� �&RXQFLO�'LUHFWLYH
������((&��������

6\QWD[RQRPLFDO� FODVVLILFDWLRQV� RI� WKH� 6ORYHQLDQ
KDORSK\WH�YHJHWDWLRQ�DUH�EDVHG�RQ� WKH�UHOHYpV� WDNHQ�E\
0�� .DOLJDULá� LQ� WKH� \HDUV� �������� DQG� LQ� ����� DQG
������SXEOLVKHG� VR� IDU�RQO\� IRU� DQQXDO� SLRQHHU� YHJHWD�
WLRQ� �6DOLFRUQLHWHD�� DQG� 6SDUWLQD� PDULWLPD�GRPLQDWHG
VZDUGV� �6SDUWLQHWHD�� �.DOLJDULá� 	� ÉNRUQLN�� ������� 6RPH
RI� WKRVH� UHOHYpV� KDYH� EHHQ� WDNHQ� LQ� FRQVLGHUDWLRQ� DOVR
ZLWKLQ� WKH� ODVW� FRPSOHWH� UHYLVLRQ� RI� WKH�1RUWK� $GULDWLF
KDORSK\WH�YHJHWDWLRQ��3ROGLQL�HW�DO����������7KLV�UHYLVLRQ
FRQVLGHUHG� WKH� JOREDO� UHYLVLRQ� RI� 0HGLWHUUDQHDQ� KDOR�
SK\WH� YHJHWDWLRQ�E\�*pKX�HW� DO�� �������� 5LYDV�0DUWtQH]
��������*pKX�	�%LRQGL���������������0XFLQD��������DQG
*pKX���������5HFHQW�VWXGLHV�RI�KDORSK\WH�YHJHWDWLRQ��WR
WKH�H[FOXVLRQ�RI�7\UUKHQLDQ�GLVWULFW� �/DWLXP���KDYH�EHHQ
PDGH� E\� ,EHULWH� 	� )URQGRQL� ������� DQG� )URQGRQL� 	
,EHULWH���������%RWK�FRQVLGHU�WKH�DOUHDG\�UHYLVHG�V\QWD[�
RQRP\�

7KH� ILUVW� SK\WRVRFLRORJLFDO� DVVHVVPHQW� RI� WKH� 1RUWK
$GULDWLF�KDORSK\WH�YHJHWDWLRQ�ZDV�PDGH�PXFK�HDUOLHU�E\
%pJXLQRW� �������� 7KH�PRVW� SURIRXQG� UHVHDUFK�ZDV� FDU�
ULHG� RXW� E\� 3LJQDWWL� ������� DQG� IROORZHG� E\� )RUQDFLDUL
��������7KH�3LJQDWWL¤V�V\QWD[RQRPLFDO�VFKHPH��H�J��PDF�
URDVVRFLDWLRQ� �/LPRQLHWXP�YHQHWXP���ZDV�DGRSWHG� DOVR
IRU�6ORYHQLDQ�KDORSK\WH�YHJHWDWLRQ�LQ�VRPH�VKRUW�FRQWUL�

EXWLRQV� DERXW� 6HáRYHOMVNH� VROLQH� �.DOLJDULá� 	� 7UDWQLN�
������.DOLJDULá�	�:UDEHU���������6WUXQMDQ��ÉDMQD�	�.D�
OLJDULá�� ������ DQG� ÉNRFMDQVNL� ]DWRN� �.DOLJDULá�� �����
�������7KH�3LJQDWWL¤V�V\QWD[RQRPLFDO�XQLWV�DUH�DOVR�XVHG
IRU�WKH�WKUHDW�VWDWXV�RI�KDORSK\WH�IORUD�DQG�YHJHWDWLRQ�RI
WKH�6ORYHQLDQ�VHDFRDVW��.DOLJDULá��������

7KH�HODERUDWLRQ�RI�FROOHFWHG� UHOHYpV� IURP� WKH�6ORYH�
QLDQ� VHDFRDVW� ZLWK� FODVVLILFDWLRQ�PHWKRGV� DQG� GHWHUPL�
QDWLRQ�RI�PDMRU�JURXSV�RI�YHJHWDWLRQ��FODVVHV�DQG�RUGHUV�
RQ�WKH�EDVLV�RI�FODVVLILFDWLRQ�PHWKRGV�DQG�FKDUDFWHULVWLF
VSHFLHV� KDV� EHHQ� FDUULHG� RXW� DOUHDG\� E\� .DOLJDULá� 	
ÉNRUQLN���������7KH�DLP�RI�WKLV�VWXG\�ZDV�HODERUDWLRQ�RI
WKH�-XQFXV�PDULWLPXV�GRPLQDWHG�WDOO�UXVK�VDOWPDUVKHV�RI
WKH�FODVV� -XQFHWHD�PDULWLPL� DQG� WKH� VDOWPDUVK� VFUXEV� RI
WKH�$UWKURFQHPHWHD�IUXWLFRVL�FODVV�

0$7(5,$/�$1'�0(7+2'6

6WXG\�DUHD

7KH� 6ORYHQLDQ� VHDFRDVW� FRQVLVWV� RI� IO\VFK� FOLIIV�ZLWK
VFDUFH� KDORSK\WH� YHJHWDWLRQ� DQG� VHGLPHQWDU\� FRDVW�
PDLQO\� FRQYHUWHG� WR� VDOW� SDQV� RU� GULHG�� ,Q� VRPH� SDUWV�
QDWXUDO� SDWFKHV� RI� FRDVW� VWLOO� H[LVW��ZKLOH� LQ� RWKHU� SDUWV
WKH� VHGLPHQWDU\� FRDVW� LV� HYHQ� DUWLILFLDOO\� HQODUJHG� �OLNH
VRLO� GHSRVLWV�� HWF���� ,Q� VRPH� SDUWV� �6HáRYHOMVNH� VROLQH��
VDOW� SDQV� ZHUH� DEDQGRQHG� DQG� KDORSK\WH� YHJHWDWLRQ
VSUHDG� RXW�� /RFDWLRQV� �)LJ�� ��� ZHUH� UHOHYpV� KDYH� EHHQ
VDPSOHG�DUH��6HáRYHOMVNH�VROLQH��PRXWK�RI�WKH�'UDJRQMD
ULYHU��)RQWDQLJJH��/HUD��6DQ�*LRUJJLR�FKDQQHO���6WUXQMDQ�
VNH� VROLQH� �6WMXÌD� ODJRRQ� FRDVW�� VDOW� SDQV��� ÉNRFMDQVNL
]DWRN�� PXG� GHSRVLWV� DQG� FRDVWDO� JUDVVODQGV� QHDU� 6Y�
.DWDULQD�$QNDUDQ��.DOLJDULá�	�ÉNRUQLN��������

)LJ�����0DS�RI�6ORYHQLDQ�VHDFRDVW�ZLWK�ORFDWLRQV�RI�WKH
FROOHFWHG�UHOHYnV�RI�KDORSKLORXV�YHJHWDWLRQ�
6O�����.DUWD�VORYHQVNH�PRUVNH�REDOH�]� ORNDOLWHWDWPL�SR�
SLVRY�KDORILWQH�YHJHWDFLMH�
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6DPSOLQJ�PHWKRGV

8VLQJ� WKH� VWDQGDUG� %UDXQ�%ODQTXHW� SURFHGXUH
�%UDXQ�%ODQTXHW�� ������ :HVWKRII� 	� YDQ� GHU� 0DDUHO�
������'LHUVFKNH�� ������� UHOHYpV�ZHUH� WDNHQ� GXULQJ� WKH
\HDUV���������DQG������������,Q�WKH�LQLWLDO�SURFHGXUH�
DOO� WKH� UHOHYpV�ZHUH�FODVVLILHG�XVLQJ� WKH�6<1�7$;�����
VRIWZDUH�SDFNDJH��3RGDQL���������$�KLHUDUFKLFDO�FODVVLIL�
FDWLRQ�DOJRULWKP��&RPSOHWH�OLQNDJH��(XFOHGLDQ�GLVWDQFH�
EDVHG�RQ�TXDQWLWDWLYH�GDWD�ZDV�HPSOR\HG��)URP�WKH�UH�
VXOWLQJ� GHQGURJUDP� �)LJ�� ���� WKUHH� FOXVWHUV� ZHUH� HODER�
UDWHG� LQ� SUHYLRXV� VWXG\� �.DOLJDULá�	� ÉNRUQLN�� ������� DOO
WKH�RWKHU�FOXVWHUV�ZHUH�HODERUDWHG�ZLWKLQ�WKLV�VWXG\��'L�
YLVLRQ� WR� FODVVHV� DQG� RUGHUV�ZHUH� EDVHG� RQ�PDLQ� FOXV�
WHUV�� IXUWKHU� VXEGLYLVLRQ� WR� DVVRFLDWLRQV�ZDV� FDUULHG� RXW
ZLWK�WKH�KHOS�RI�FKDUDFWHULVWLF�VSHFLHV��WKHLU� IUHTXHQFLHV
DQG�GRPLQDQFH��RI�WKH�V\QWD[D�

7D[RQRPLF� QRPHQFODWXUH� IROORZHG� 0DUWLQáLá� HW� DO�
������� H[FHSW� IRU� WD[RQ�+DOLPLRQH� SRUWXODFRLGHV�� V\Q�
WD[RQRPLF�QRPHQFODWXUH�IROORZHG�3ROGLQL�HW�DO���������

5(68/76�$1'�',6&&86,21

&ODVVLILFDWLRQ�RI�WKH�UHOHYmV

7KH� ���� UHOHYpV� ZHUH� FODVVLILHG� LQ� �� PDLQ� FOXVWHUV
DFFRUGLQJ� WR�VSHFLHV�FRPSRVLWLRQ�DQG�DEXQGDQFH��FRQ�
VLGHULQJ�DOO�WKH�VSHFLHV�RI�HTXDO�LPSRUWDQFH��)LJ������7KH
PRVW� GLYHUVH� ZDV� WKH� ILUVW� PDLQ� FOXVWHU� �1R����� ZKLFK
FRXOG�EH�IXUWKHU�GLYLGHG�LQWR���VXE�FOXVWHUV���$��*���7KH
ILUVW�RQH��$��UHOHYpV������ZDV�UHSUHVHQWHG�E\�IORULVWLFDOO\
SRRU� 6DOVROD� VRGD� GRPLQDWHG� VWDQGV� RQ� GU\� WUDPSOHG
PXGG\� VRLOV� ZLWK� VWRQHV�� ZKHUH� (O\WULJLD� DWKHULFD� DQG
$WULSOH[�SURVWUDWD� LQGLFDWH� UHODWLYHO\� GU\� FRQGLWLRQV� DQG
ORZHU�VDOLQLW\��.DOLJDULá�	�ÉNRUQLN���������7KLV�JURXS�RI
UHOHYpV�ZDV� FODVVLILHG�ZLWKLQ� WKH� FODVV�&DNLOHWHD�PDULWL�
PDH� �.DOLJDULá� 	� ÉNRUQLN�� ������� 7KH� WKLUG� VXE�FOXVWHU
��&��UHOHYpV��������ZDV�FKDUDFWHUL]HG�E\�GRPLQDQFH�RI
JUDVV� 6SDUWLQD� PDULWLPD�� DQG� LW� ZDV� DOVR� HODERUDWHG� LQ
SUHYLRXV� VWXG\� �.DOLJDULá� 	� ÉNRUQLN�� ������� 2WKHU� ILYH
VXE�FOXVWHUV���%���'���)���*�DQG�SDUW�RI��(��ZHUH�-XQFXV
PDULWLPXV�GRPLQDWHG�VDOWPDUVKHV��UHODWLYHO\�ULFK�LQ�YDUL�
RXV�KDORSK\WH�K\JURSKLORXV�VSHFLHV��$PRQJ� WKHP�ZHUH
DOVR�KDORSK\WHV�VXFK�DV�3KUDJPLWHV�FRPPXQLV�DQG�FKDU�
DFWHULVWLF�VSHFLHV�RI�WKH�FODVV�-XQFHWHD�PDULWLPDH��&DUH[
H[WHQVD� DQG�3ODQWDJR�FRUQXWL��ZKLFK�DUH�QRW�SUHVHQW� LQ
RWKHU� KDORSKLORXV� YHJHWDWLRQ� W\SHV�� 7KHVH� UHOHYpV� �UHOH�
YpV� ����� DQG� ������� ZHUH� FODVVLILHG� ZLWKLQ� WKH� FODVV
-XQFHWHD�PDULWLPL��.DOLJDULá�	�ÉNRUQLN��������

7KH�VHFRQG�PDLQ�FOXVWHU� �1R�����UHOHYpV��������DQG
WKH�WKLUG�PDLQ�FOXVWHU��1R�����UHOHYpV���������FKDUDFWHU�
L]HG�E\�6DOLFRUQLD�HXURSDHD�GRPLQDWHG�VWDQGV�RQ�PXG�

IODWV�RU�VDOW�SDQV��ZHUH�FODVVLILHG�ZLWKLQ�WKH�FODVV�7KHUR�
6DOLFRUQLHWHD�DQG�HODERUDWHG�LQ�WKH�VWXG\�E\�.DOLJDULá�	
ÉNRUQLN��������

7KH�IRXUWK�PDLQ�FOXVWHU� �1R�����UHOHYpV���������KDG
PDQ\�VXE�FOXVWHUV�RQ�D� ORZHU� OHYHO�RI�GLVVLPLODULW\��7KH
PDLQ� FKDUDFWHULVWLFV� ZHUH� VFDUFH� SUHVHQFH� RI� SLRQHHU
DQQXDO� KDORSK\WHV� �6DOLFRUQLD� DQG� 6XDHGD�� DQG� VWURQJ
SUHVHQFH� DQG� GRPLQDQFH� RI� KDORSKLORXV� VFUXEV�� $U�
WKURFQHPXP�PDFURVWDFK\XP��+DOLPLRQH�SRUWXODFRLGHV�
/LPRQLXP� DQJXVWLIROLXP�� $UWHPLVLD� FDHUXOHVFHQV�� EXW
DOVR� 3XFFLQHOOLD� SDOXVWULV�� ,QXOD� FULWKPRLGHV�� DQG� $VWHU
WULSROLXP��7KLV�SHUHQQLDO�KDORSKLORXV�YHJHWDWLRQ�RI�UHOD�
WLYHO\�GU\�VRLO�ZDV�VSUHDG�SUHGRPLQDWHO\�RQ�DEDQGRQHG
VDOW� SDQV� RU� KLJKHU� OHYHOV� �DERYH� WKH� WLGDO� DUHD��� ,W�ZDV
FODVVLILHG�ZLWKLQ� WKH�FODVV�$UWKURFQHPHWHD� IUXWLFRVL� �.D�
OLJDULá�	�ÉNRUQLN��������

7KH� ILIWK� PDLQ� FOXVWHU� ZLWK� RQO\� �� UHOHYpV� �1R�� ��
UHOHYpV� ��������� UHSUHVHQWHG� -XQFXV� PDULWLPXV�GRPL�
QDWHG�VDOW�JUDVVODQGV�QHDU�6Y��.DWDULQD��$QNDUDQ���ZKLFK
ZDV� FODVVLILHG� ZLWKLQ� WKH� FODVV� -XQFHWHD� PDULWLPL� �.DOL�
JDULá� 	� ÉNRUQLN�� ������� GHVSLWH� WKH� SUHVHQFH� RI� VRPH
QRQ�KDORSK\WLF� VSHFLHV� DQG� LWV� SDUWLFXODU� VSHFLHV� ULFK�
QHVV�

:LWKLQ� WKLV� VWXG\�� WKH� FOXVWHUV� UHSUHVHQWLQJ� FODVVHV
$UWKRFQHPHWHD�� -XQFHWHD� DQG� &DNLOHWHD� ZLOO� EH� IXUWKHU
HODERUDWHG�

7KH�V\QWD[D�ZHUH�GHWHUPLQHG�PDLQO\�RQ�WKH�EDVLV�RI
FOXVWHU�DQDO\VLV��)LJ������EXW�LQ�VRPH�IORULVWLFDOO\�YHU\�LP�
SRYHULVKHG�UHOHYpV�WKH�GRPLQDQFH�RI�FKDUDFWHULVWLF�VSH�
FLHV� ZDV� ZHLJKWHG� RYHU� WKH� DXWRPDWLF� FODVVLILFDWLRQ
JLYHQ�E\�WKH�H[SHUW�V\VWHP�

9HJHWDWLRQ�RI�VDOWPDUVK�VFUXEV

6\QWD[RQRPLFDO�FODVVLILFDWLRQ�RI�KDORSKLORXV�YHJHWD�
WLRQ�LQ�WKH�0HGLWHUUDQHDQ�ZDV�YHU\�YDULDEOH���IURP�RQH
FODVV� �6DOLFRUQLHWHD�� XS� WR� VHYHQ� FODVVHV� �3ROGLQL� HW� DO��
�������2Q�WKH�EDVLV�RI�GLIIHUHQW�VWXGLHV�DFURVV�WKH�0HGL�
WHUUDQHDQ�� (XURSHDQ� FRDVWDO� KDORSK\WH� YHJHWDWLRQ� LV
FODVVLILHG� LQ� WKUHH� FODVVHV�� 7KH� YHJHWDWLRQ� RI� SHUHQQLDO
KDORSK\WHV���PDLQO\�VXFFXOHQW�FKDPDHSK\WHV�DQG�QDQR�
SKDQHURSK\WHV��ZKLFK� IRUP�PRUH� RU� OHVV� GHQVHO\� YHJH�
WDWHG� VDOWPDUVK� VFUXEV�� LV� FODVVLILHG� DV� $UWKURFQHPHWHD
IUXWLFRVL��7KH�GLVWULEXWLRQ�RI�WKLV�FODVV�RI�YHJHWDWLRQ�LV�QRW
OLPLWHG� WR� WKH� $WODQWLF� DQG� 0HGLWHUUDQHDQ� FRDVWV�� EXW
H[WHQGV� WR� WKH� FRQWLQHQWDO� KDORSKLORXV� YHJHWDWLRQ� RI
1RUWK�$IULFD�DQG�$VLD��7KH�RUGHU�$UWKURFQHPHWDOLD�IUXWL�
FRVL�KDV�D�0HGLWHUUDQHDQ�DQG�$WODQWLF�GLVWULEXWLRQ��$OOL�
DQFH�$UWKURFQHPLRQ�IUXWLFRVL�LV�WKH�$UWKURFQHPXP�IUXWL�
FRVXP�GRPLQDWHG�YHJHWDWLRQ�ZLWKLQ�WKH�DUHD�PHQWLRQHG
DERYH�
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)LJ�����'HQGURJUDP��WKH�UHVXOW�RI�KLHUDUFKLFDO�FODVVLILFDWLRQ�DQDO\VLV�IRU�����UHOHYnV�RI�KDORSKLORXV�YHJHWDWLRQ�RI�WKH
6ORYHQLDQ�VHDFRDVW�
/HJHQG��EODFN�FLUFOHV���DVV��6DOVROHWXP�VRGDH��SLQN�FLUFOHV���DVV��-XQFHWXP�PDULWLPH�DFXWL��EOXH�FLUFOHV���DVV��/LPR�
QLR� QDUERQHQVLV�3XFFLQHOOLHWXP�SDOXVWULV�� RUDQJH� FLUFOHV� �� DVV��3XFFLQHOLR� IHVWXFLIRUPLV�$UWKURFQHPHWXP� SHUHQQLV�
JUHHQ�FLUFOHV���DVV��/LPRQLR�QDUERQHQVLV�$UWHPLVLHWXP�FRHUXOHVFHQWLV��YLROHW�FLUFOHV���DVV��3XFFLQHOOLR�IHVWXFLIRUPLV�
$UWKURFQHPHWXP�IUXWLFRVL�
6O�����'HQGURJUDP��UH]XOWDW�KLHUDUKLàQH�NODVLILNDFLMH�����SRSLVRY�KDORILWQH�YHJHWDFLMH�RE�VORYHQVNL�REDOL�
/HJHQGD��àUQL� NURJFL���DV��6DOVROR�NDOL�&DNLOHWXP�PDULWLPDH�� URËQDWL� NURJFL� �� DV�� -XQFHWXP�PDULWLPH�DFXWL��PRGUL
NURJFL� �� DV�� /LPRQLR� QDUERQHQVLV�3XFFLQHOOLHWXP� SDOXVWULV�� RUDQËQL� NURJFL� �� DV�� 3XFFLQHOLR� IHVWXFLIRUPLV�$UWKUR�
FQHPHWXP�SHUHQQLV��]HOHQL�NURJFL���DV��/LPRQLR�QDUERQHQVLV�$UWHPLVLHWXP�FRHUXOHVFHQWLV��YLMROLàQL�NURJFL���DV��3XF�
FLQHOOLR�IHVWXFLIRUPLV�$UWKURFQHPHWXP�IUXWLFRVL�
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$VVRFLDWLRQ� /LPRQLR� QDUERQHQVLV�$UWHPLVLHWXP� FR�
HUXOHVFHQWLV�+RUYDWLÜ�������������FRUU��*HKX�HW�%LRQGL
������7DE����

7KLV� LV� WKH�GULHVW�DVVRFLDWLRQ� LQ� WKH�KXPLGLW\�VDOLQLW\
JUDGLHQW� RI� SHUHQQLDO� VFUXEV�� ZLWK� UHDOO\� GHQVH� YHJHWD�
WLRQ�FRYHU��DQG�KLJKHVW�VSHFLHV�ULFKQHVV�LQ�WKLV�VHULHV�RI
V\QWD[D�� 7KH� SUHVHQFH� RI� KDORWROHUDQW� VSHFLHV�� ZKLFK
SHQHWUDWH�IURP�PDUJLQDO�DUHDV�RXWVLGH�VDOW\�VRLOV�� LV�DOVR
FKDUDFWHULVWLF�� ,W� ZDV� GHVFULEHG� IURP�'DOPDWLD� E\� +RU�
YDWLß�LQ������DQG�UHJLVWHUHG�PDQ\�WLPHV�LQ�1(�,WDO\��H�J�
3ROGLQL�HW� DO��� �������+DORSK\WHV�ZLWK� OHVV� H[WUHPH� DG�
DSWDWLRQV�DUH�FKDUDFWHULVWLF�RI�WKHVH�VWDQGV��ZKLFK�FRXOG
EH� H[SODLQHG� ZLWK� OHVV� H[WUHPH� VLWH� FRQGLWLRQV�� 7KH
VXPPHU�GU\�SHULRG�LV�DOVR�FKDUDFWHULVWLF�

2Q� WKH� 6ORYHQLDQ� VHDFRDVW�� WKLV� DVVRFLDWLRQ� RFFXUV
SUHGRPLQDWHO\�LQ�DEDQGRQHG�VDOW�SDQV��RQ�HOHYDWHG�VLWHV�
EDQNV��DQG�FORVHG�PXGG\�VXUIDFHV�ZLWK�RQO\� WHPSRUDU\
LQXQGDWLRQ�

$VVRFLDWLRQ� 3XFFLQHOOLR� IHVWXFLIRUPLV�+DOLPLRQHWXP
SRUWXODFRLGLV�*mKX��%LRQGL��*mKX�)UDQFN�HW�&RVWD�����
�7DE����

7KLV� DVVRFLDWLRQ� ZDV� GHVFULEHG� E\� )HUUDUL� HW� DO�
������� IURP� ,WDO\�� ,W� LV� FKDUDFWHUL]HG� E\� GRPLQDQFH� RI
+DOLPLRQH� SRUWXODFRLGHV�� ,WV� SRVLWLRQ� DORQJ� WKH� KXPLG�
LW\�VDOLQLW\�JUDGLHQW�LV�WKH�PLGGOH�RQH��EHWZHHQ�WKH�WKUHH
DVVRFLDWLRQV�RI� WKH�RUGHU�� ,W� FRYHUV� VPDOOHU� VXUIDFHV�� RQ
EHWWHU�GUDLQHG� VRLOV� WKDW� WKH�SUHYLRXV�DVVRFLDWLRQ�� ,W� GH�
YHORSV� RQ�PDUJLQV� RI� DEDQGRQHG� VDOW� SDQV�� ERWWRPV� RI
EDQNV��WKH�SUHVHQFH�RI�URXJKHU�JUDQXODWLRQ�RI�VRLOV� �H�J�
VPDOOHU� SDUWV� RI� VWRQ\� EDQNV� LQ� VDOW� SDQV�� VHHP� WR� SUR�
PRWH� WKH� GRPLQDQFH� RI�+DOLPLRQH� SRUWXODFRLGHV�� 7KH
YHJHWDWLRQ�LV�QRW�DV�GHQVH�DV�LQ�WKH�SUHYLRXV�DVVRFLDWLRQ�
7KLV�DVVRFLDWLRQ�KDG�EHHQ�SUHYLRXVO\�DW�OHDVW�SDUWO\�FODV�
VLILHG�DV�D�VXEDVVRFLDWLRQ� �KDOLPLRQHWRVXP��RI� WKH�PDF�
URDVVRFLDWLRQ� �/LPRQLHWXP�YHQHWXP��� GHVFULEHG�E\� 3LJ�
QDWWL� �������� 7KLV� PDFURDVVRFLDWLRQ� ZDV� ODWHU� GLYLGHG
LQWR�GLIIHUHQW�XQLWV�E\�*pKX�HW�DO���������GXH�WR�VFLHQWLILF
DQG�WHFKQLFDO��QRPHQFODWXUDO��DUJXPHQWV�

7DE�����$QDO\WLFDO�WDEOH�RI�WKH�DVVRFLDWLRQ�/LPRQLR�QDUERQHQVLV�$UWHPLVLHWXP�FRHUXOHVFHQWLV�+RUYDWLÞ������������
FRUU��*nKX�HW�%LRQGL������
/HJHQG��&O���$UWKURFQHPHWHD�IUXWLFRVL�%U��%O��HW�5��7[�������FRUU��2��%ROwV�������2���$UWKURFQHPHWDOLD�IUXWLFRVL�%U��
%O�������FRUU��2��%ROwV�������$���$UWKURFQHPLRQ�IUXWLFRVL�%U��%O�������FRUU�2��%ROwV������
7DE�����$QDOLWLàQD� WDEHOD�DVRFLDFLMH�/LPRQLR�QDUERQHQVLV�$UWHPLVLHWXP�FRHUXOHVFHQWLV�+RUYDWLÞ� ������������FRUU�
*nKX�HW�%LRQGL������
/HJHQGD��&O���$UWKURFQHPHWHD� IUXWLFRVL�%U��%O��HW�5��7[�������FRUU��2��%ROwV�������2���$UWKURFQHPHWDOLD� IUXWLFRVL
%U��%O�������FRUU��2��%ROwV�������$���$UWKURFQHPLRQ�IUXWLFRVL�%U��%O�������FRUU�2��%ROwV������

5HOHYm�QXPEHU �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ���
2ULJLQDO�UHOHYm�QXPEHU �� �� �� �� �� �� �� �� �� �� �� �� )U�����
'LDJQRVWLF�VSHFLHV�RI�WKH�DVVRFLDWLRQ
&O�/LPRQLXP�DQJXVWLIROLXP � � � � � � � � � � � � ��
&O�$UWHPLVLD�FRHUXOHVFHQV � � � � � � � � � � � � ��
'LDJQRVWLF�VSHFLHV�RI�KLJKHU�V\QWD[RQRPLF�XQLWV
2�+DOLPLRQH�SRUWXODFRLGHV � � � � � � � � � � � � ���
&O��$�,QXOD�FULWKPRLGHV � � � � � � � � � � � � ��
&O��2�6DUFRFRUQLD�IUXWLFRVD � � � � � � � � � � � � ��
2WKHUV
$VWHU�WULSROLXP � � � � � � � � � � � � ��
(O\WULJLD�DWKHULFD � � � � � � � � � � � � ��
6XDHGD�PDULWLPD � � � � � � � � � � � � ��
3XFFLQHOOLD�SDOXVWULV � � � � � � � � � � � � ��
(O\WULJLD�HORQJDWD � � � � � � � � � � � � ��
0HOLORWXV�DOEXV � � � � � � � � � � � � ��
'DFW\OLV�JORPHUDWD � � � � � � � � � � � � ��
$UWKURFQHPXP
PDFURVWDFK\XP � � � � � � � � � � � � �
$VWHU�O\QRVLULV � � � � � � � � � � � � �
$WULSOH[�SURVWUDWD � � � � � � � � � � � � �
/RWXV�FRUQLFXODWXV � � � � � � � � � � � � �
3KUDJPLWHV�DXVWUDOLV � � � � � � � � � � � � �
6DOLFRUQLD�HXURSDHD � � � � � � � � � � � � �
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7DE�����$QDO\WLFDO�WDEOH�RI�WKH�DVVRFLDWLRQ�3XFFLQHOLR�IHVWXFLIRUPLV�+DOLPLRQHWXP�SRUWXODFRLGLV�*nKX��%LRQGL��*nKX
)UDQFN�HW�&RVWD������
/HJHQG��&O���$UWKURFQHPHWHD�IUXWLFRVL�%U��%O��HW�5��7[�������FRUU��2��%ROwV�������2���$UWKURFQHPHWDOLD�IUXWLFRVL�%U��
%O�������FRUU��2��%ROwV�������$���$UWKURFQHPLRQ�IUXWLFRVL�%U��%O�������FRUU�2��%ROwV������
7DE�� ��� $QDOLWLàQD� WDEHOD� DVRFLDFLMH� 3XFFLQHOLR� IHVWXFLIRUPLV�+DOLPLRQHWXP� SRUWXODFRLGLV� *nKX�� %LRQGL�� *nKX
)UDQFN�HW�&RVWD������
/HJHQGD��&O���$UWKURFQHPHWHD� IUXWLFRVL�%U��%O��HW�5��7[�������FRUU��2��%ROwV�������2���$UWKURFQHPHWDOLD� IUXWLFRVL
%U��%O�������FRUU��2��%ROwV�������$���$UWKURFQHPLRQ�IUXWLFRVL�%U��%O�������FRUU�2��%ROwV������

/AHARÀ�JQI>AN �� �� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ���
,NECEJ=H�NAHARÀ�JQI>AN �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� #N�� �

!E=CJKOPE?�OLA?EAO�KB�PDA�=OOK?E=PEKJ
,�%=HEIEKJA�LKNPQH=?KE@AO � � � � � � � � � � � � � � � � � � ���
-Q??EJAHHE=�L=HQOPNEO � � � � � � � � � � � �� � � � � � � ��
!E=CJKOPE?�OLA?EAO�KB�DECDAN�OUJP=TKJKIE?�QJEPO
 H
�,�0=N?K?KNJE=�BNQPE?KO= � � � � � � � � � � � � � � � � � � ��
 H�)EIKJEQI�=JCQOPEBKHEQI � � � � � � � � � � � � � � � � � � ��
 H��NPAIEOE=�?KANQHAO?AJO � � � � � � � � � � � � � � � � � � ��
��&JQH=�?NEPDIKE@AO � � � � � � � � � � � � � � � � � � ��
,PDANO
�OPAN�PNELKHEQI � � � � � � � � � � � � � � � � � � ��
"HUPNECE=�=PDANE?= � � � � � � � � � � � � � � � � � � ��
0Q=A@=�I=NEPEI= � � � � � � � � � � � � � � � � � � ��
�NPDNK?JAIQI�I=?NKOP=?DUQI � � � � � � � � � � � � � � � � � � ��
'QJ?QO�I=NEPEIQO � � � � � � � � � � � � � � � � � � �
7DE�����$QDO\WLFDO� WDEOH�RI� WKH�DVVRFLDWLRQ�3XFFLQHOOLR� IHVWXFLIRUPLV�$UWKURFQHPHWXP� IUXWLFRVL� �%U��%O��������*nKX
�����
/HJHQG��&O���$UWKURFQHPHWHD�IUXWLFRVL�%U��%O��HW�5��7[�������FRUU��2��%ROwV�������2���$UWKURFQHPHWDOLD�IUXWLFRVL�%U��
%O�������FRUU��2��%ROwV�������$���$UWKURFQHPLRQ�IUXWLFRVL�%U��%O�������FRUU�2��%ROwV������
7DE�����$QDOLWLàQD�WDEHOD�DVRFLDFLMH�3XFFLQHOOLR�IHVWXFLIRUPLV�$UWKURFQHPHWXP�IUXWLFRVL��%U��%O��������*nKX������
/HJHQGD��&O���$UWKURFQHPHWHD� IUXWLFRVL�%U��%O��HW�5��7[�������FRUU��2��%ROwV�������2���$UWKURFQHPHWDOLD� IUXWLFRVL
%U��%O�������FRUU��2��%ROwV�������$���$UWKURFQHPLRQ�IUXWLFRVL�%U��%O�������FRUU�2��%ROwV������

/AHARÀ�JQI>AN �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
,NECEJ=H�NAHARÀ�JQI>AN �� �� �� �� �� �� ��� ��� ��� ��� �� �� �� �� ��� ��� �� �� �� �� �� ��� �� ��� ��� ��� #N�

 �

!E=CJKOPE?�OLA?EAO�KB�PDA�=OOK?E=PEKJ
 H
�,�0=N?K?KNJE=�BNQPE?KO= � � � � � � � � � � � � � � � � � � � � � � � � � � ���
-Q??EJAHHE=�L=HQOPNEO � � � � � � � � � � � � � � � � � � � � � � � � � � ��
!E=CJKOPE?�OLA?EAO�KB�DECDAN�OUJP=TKJKIE?�QJEPO
 H�)EIKJEQI�J=N>KJAJOA � � � � � � � � � � � � � � � � � � � � � � � � � � ��
,�%=HEIEKJA�LKNPQH=?KE@AO � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��&JQH=�?NEPDIKE@AO � � � � � � � � � � � � � � � � � � � � � � � � � � ��
 H��NPAIEOE=�?=ANQHAO?AJO � � � � � � � � � � � � � � � � � � � � � � � � � � ��
,PDANO
�OPAN�PNELKHEQI � � � � � � � � � � � � � � � � � � � � � � � � � � ��
0Q=A@=�I=NEPEI= � � � � � � � � � � � � � � � � � � � � � � � � � � ��
0=HE?KNJE=�AQNKL=A= � � � � � � � � � � � � � � � � � � � � � � � � � � ��
-DN=CIEPAO�=QOPN=HEO � � � � � � � � � � � � � � � � � � � � � � � � � � ��
"HUPNECE=�=PDANE?= � � � � � � � � � � � � � � � � � � � � � � � � � � �
3XFFLQHOOLR� IHVWXFLIRUPLV�$UWKURFQHPHWXP� IUXWLFRVL
�%U��%O��������*mKX�������7DE����

7KLV� DVVRFLDWLRQ�� IRUPHUO\� FRQVLGHUHG� DV� RQH� RI� WKH
PRVW� ZLGHVSUHDG� VXEDVVRFLDWLRQV� ��DUWKURFQHPHWRVXP
IUXWLFRVL��� RI� WKH� �/LPRQLHWXP� YHQHWXP��� LV� H[WUHPHO\
KXPLG�� IRU� YHU\� ORQJ� WLPH� LQXQGDWHG� DORQJ� WKH� KXPLG�

LW\�VDOLQLW\�JUDGLHQW�RI�WKH�WKUHH�DVVRFLDWLRQV�RI�WKH�RUGHU�
,W� KDV� DOVR� WKH� ORZHU� FRYHU� YDOXHV�� :DWHU� �� SUHGRPL�
QDWHO\� UDLQZDWHU� �� VWDQGV� LQ�ZLQWHUWLPH� IRU� ORQJHU� SHUL�
RGV��ZLWK�QR�SRVVLELOLW\�WR�IORZ�RII��,Q�WKH�VXPPHU�WLPH�LW
PD\� GU\� XS� FRPSOHWHO\�� HVSHFLDOO\� ZLWKLQ� WKH� DEDQ�
GRQHG�VDOW�SDQV�RI�6HáRYHOMVNH�VROLQH��ZKHUH�RQH�RI�WKH
PRVW�DEXQGDQW�KDORSK\WH�DVVRFLDWLRQV�FDQ�EH�IRXQG��,W�LV



$11$/(6�©�6HU��KLVW��QDW��©����©������©��

*EPF=�(�)&$�/&Û���0KJF=�	(,/+&(!�3"$"1�1&,+�,#�1�))�/20%�0�)1*�/0%"0� '2+ "1"��*�/&1&*�"
��+!�0�)1*�/0%��
������

��

FKDUDFWHUL]HG� E\� GRPLQDQFH� RI� 6DUFRFRUQLD� IUXWLFRVD
DQG� ZHDN� SUHVHQFH�FRYHU� RI� +DOLPLRQH� SRUWXODFRLGHV�
7KH� UHVW� RI� WKH� IORULVWLF� LQYHQWRU\� LV� YHU\� VLPLODU� WR� WKH
SUHYLRXV� DVVRFLDWLRQ�� 2XWVLGH� WKH� 6HáRYHOMVNH� VROLQH�
SDWFKHV�RI�WKLV�DVVRFLDWLRQ�GR�QRW�UHDFK�ODUJHU�VXUIDFHV��D
IHZ� VTXDUH�PHWUHV� DW� WKH�PRVW��� 7KH�DVVRFLDWLRQ� RFFXUV
RQ� HOHYDWHG� VLWHV� LQ� 6WUXQMDQVNH� VROLQH� DQG� ÉNRFMDQVNL
]DWRN�

9HJHWDWLRQ�RI�-XQFXV�PDULWLPXV�WDOO�UXVK�VDOWPDUVKHV

7KH�YHJHWDWLRQ�RI�FRDVWDO�VDOWPDUVK�YHJHWDWLRQ�RI�WKH
FODVV� -XQFHWHD� PDULWLPL� LV� FKDUDFWHUL]HG� E\� WKH� GRPL�
QDQFH�RI�-XQFXV�PDULWLPXV�DQG�RWKHU�KHORSK\WHV�DPRQJ
KDORSK\WLF�VSHFLHV��7KHVH�KDELWDWV�DUH�DOVR�VXSSRUWHG�E\
EUDFNLVK�ZDWHU�� 7KH� FODVVLV� LV� IXUWKHU� FODVVLILHG� LQWR� WKH
RUGHU�-XQFHWDOLD�PDULWLPL�DQG�DOOLDQFH� -XQFLRQ�PDULWLPL�
ZKLFK� LV� SUHVHQW� RQ� WKH�1RUWK� $GULDWLF� FRDVW� ZLWK� WZR
VXEDOOLDQFHV�� WKH� �D�� -XQFHQLRQ�PDULWLPL� LV� DOZD\V�FKDU�
DFWHUL]HG� E\� GRPLQDQFH� RI� -XQFXV� PDULWLPXV� DQG� LW� LV
UHODWLYHO\� ULFK� ZLWK� VSHFLHV� RI� GLIIHUHQW� V\QWD[D�� IURP
WKHURSK\WHV� WR� VFUXEV�� PDUVK\� KDORWROHUDQW� VSHFLHV� WR
H[WUHPH�VXFFXOHQWV��,QGLFDWRU�VSHFLHV�EHVLGH�-��PDULWLPXV

DUH� -�� DFXWXV�� ZKLFK� LV� FXUUHQWO\� QRW� SUHVHQW� RQ� WKH
6ORYHQLDQ�VHDFRDVW��3ODQWDJR�FRUQXWL��6RQFKXV�PDULWLPXV
DQG� (O\WULJLD� HORQJDWD�� 7KH� VXEDOOLDQFH� 3XFFLQHOOLHQLRQ
IHVWXFLIRUPLV� LV� FKDUDFWHUL]HG�E\� WKH� VWURQJ� SUHVHQFH� RI
3XFFLQHOOLD� SDOXVWULV� � 3�� IHVWXFLIRUPLV�� DQG� $VWHU� WUL�
SROLXP��7KHVH�VWDQGV�DUH�ZHW�DQG�IUHTXHQWO\�LQXQGDWHG�

$VVRFLDWLRQ� -XQFHWXP� PDULWLPL�DFXWL� +RUYDWLÜ� ����
�VXEDOOLDQFH�-XQFHQLRQ�PDULWLPL���7DE����

-XQFXV�PDULWLPXV�LV�DEVROXWHO\�GRPLQDQW�SHUHQQLDO�LQ
WKLV� DVVRFLDWLRQ�� ZKLFK� DOVR� IRUPV� PDLQ� SK\VLRJQRPLF
DVSHFW�RI�WKHVH�KDELWDWV��EHLQJ�LQ�WKH�SHUPDQHQW�FRQWDFW
ZLWK�VHD�RU�EUDFNLVK�ZDWHU��2QH�JURXS�RI� WKH�UHOHYpV� LV
PRUH�K\JURSKLORXV�DQG�FKDUDFWHUL]HG�E\�/LPRQLXP�DQ�
JXVWLIROLXP� DQG� 3XFLQHOOLD� SDOXVWULV�� ,W� FRYHUV� VPDOOHU
VXUIDFHV�DW�WKH�VKRUHV�RI�WKH�FKDQQHOV�RU�ODJRRQV��VRPH�
WLPHV�DW�FORVHG�KDELWDWV� LQ�GHSUHVVLRQV�ZLWK�DFFXPXODW�
LQJ�ZDWHU��$QRWKHU� JURXS�RI� UHOHYpV� LV� FKDUDFWHULVHG�E\
WKH� QDWXUDO� VDOWPDUVK� DW� 6Y�� .DWDULQD� �$QNDUDQ��� ZKHUH
WKH� FRQGLWLRQV� DUH� GULHU� DQG� PRUH� VSHFLHV� RFFXU�� LQ�
FOXGLQJ� WKH� UDUH� RQHV�� OLNH� /LQXP� PDULWLPXP�� &HQ�
WDXULXP�VSLFDWXP�DQG�(O\WULJLD�HORQJDWD�

7DE�����$QDO\WLFDO�WDEOH�RI�WKH�DVVRFLDWLRQ�-XQFHWXP�PDULWLPL�DFXWL�+RUYDWLÞ������
/HJHQG��&O���-XQFHWHD�PDULWLPL�%U��%O�������HP��%HHIWLQN�������2���-XQFHWDOLD�PDULWLPL�%U��%O��������$���-XQFHQLRQ
PDULWLPL�*nKX�HW�%LRQGL������
7DE�����$QDOLWLàQD�WDEHOD�DVRFLDFLMH�-XQFHWXP�PDULWLPL�DFXWL�+RUYDWLÞ�����
/HJHQGD��&O���-XQFHWHD�PDULWLPL�%U��%O�������HP��%HHIWLQN�������2���-XQFHWDOLD�PDULWLPL�%U��%O��������$���-XQFHQLRQ
PDULWLPL�*nKX�HW�%LRQGL������

5HOHYm�QXPEHU � � � � � �� �� �� �� �� �� �� �� �� �� �� ��� ��� ��� ���

2ULJLQDO�UHOHYm�QXPEHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)U�
���

'LDJQRVWLF�VSHFLHV�RI�WKH�DVVRFLDWLRQ
&O��2�-XQFXV�PDULWLPXV � � � � � � � � � � � � � � � � � � � � ���
'LDJQRVWLF�VSHFLHV�RI�KLJKHU�V\QWD[RQRPLF�XQLWV
&O�/LPRQLXP�DQJX
VWLIROLXP

� � � � � � � � � � � � � � � � � � � � ��

&O��2�3XFFLQHOOLD�SDOXVWULV � � � � � � � � � � � � � � � � � � � � ��
&O��2�$VWHU�WULSROLXP � � � � � � � � � � � � � � � � � � � � ��
2�&DUH[�H[WHQVD � � � � � � � � � � � � � � � � � � � � ��
$�3ODQWDJR�FRUQXWL � � � � � � � � � � � � � � � � � � � � ��
$�6RQFKXV�PDULWLPXV � � � � � � � � � � � � � � � � � � � � ��
$�(O\WULJLD�HORQJDWD � � � � � � � � � � � � � � � � � � � � �
2WKHUV
3KUDJPLWHV�DXVWUDOLV � � � � � � � � � � � � � � � � � � � � ��
6XDHGD�PDULWLPD � � � � � � � � � � � � � � � � � � � � ��
,QXOD�FULWKPRLGHV � � � � � � � � � � � � � � � � � � � � ��
+DOLPLRQH�SRUWXODFRLGHV � � � � � � � � � � � � � � � � � � � � ��
$UWHPLVLD�FDHUXOHVFHQV � � � � � � � � � � � � � � � � � � � � ��
(O\WULJLD�DWKHULFD � � � � � � � � � � � � � � � � � � � � ��
6DOLFRUQLD�HXURSDHD � � � � � � � � � � � � � � � � � � � � ��
6DUFRFRUQLD�IUXWLFRVD � � � � � � � � � � � � � � � � � � � � ��
%ROERVFKRHQXV�PDULWLPXV � � � � � � � � � � � � � � � � � � � � ��
&HQWDXUHXP�VSLFDWXP � � � � � � � � � � � � � � � � � � � � ��
/LQXP�PDULWLPXP � � � � � � � � � � � � � � � � � � � � ��
+RORVFKRHQXV�PDULWLPXV � � � � � � � � � � � � � � � � � � � � �
'LWWULFKLD�YLVFRVD � � � � � � � � � � � � � � � � � � � � �
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7DE�� ��� $QDO\WLFDO� WDEOH� RI� WKH� DVVRFLDWLRQ� /LPRQLR� QDUERQHQVLV�3XFFLQHOOLHWXP� SDOXVWULV� �3LJQDWWL� ������*nKX� HW
6FRSS�������LQ�*nKX�HW�DO�������
/HJHQG��&O���-XQFHWHD�PDULWLPL�%U��%O�������HP��%HHIWLQN�������2���-XQFHWDOLD�PDULWLPL�%U��%O��������VXE$���3XFFL�
QHOOLHQLRQ�IHVWXFLIRUPLV��*nKX�HW�6FRSS�������LQ�*nKX��6FRSSROD��&DQLJOLD��0DUFKLRUL�HW�*nKX�)UDQFN�������*nKX
HW�%LRQGL������
7DE�����$QDOLWLàQD� WDEHOD�DVRFLDFLMH�/LPRQLR�QDUERQHQVLV�3XFFLQHOOLHWXP�SDOXVWULV� �3LJQDWWL� ������*nKX�HW� 6FRSS�
�����LQ�*nKX�HW�DO�������
/HJHQGD��&O���-XQFHWHD�PDULWLPL�%U��%O�������HP��%HHIWLQN�������2���-XQFHWDOLD�PDULWLPL�%U��%O��������VXE$���3XFFL�
QHOOLHQLRQ�IHVWXFLIRUPLV��*nKX�HW�6FRSS�������LQ�*nKX��6FRSSROD��&DQLJOLD��0DUFKLRUL�HW�*nKX�)UDQFN�������*nKX
HW�%LRQGL������

5HOHYm�QXPEHU �� �� �� �� �� �� �� �� �� �� ��
2ULJLQDO�UHOHYm�QXPEHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� )U�����
'LDJQRVWLF�VSHFLHV�RI�WKH�DVVRFLDWLRQ
&O�/LPRQLXPDQJXVWLIROLXP � � � � � � � � � � � ���
&O��2��VXE$�3XFFLQHOOLD�SDOXVWULV � � � � � � � � � � � ��
'LDJQRVWLF�VSHFLHV�RI�KLJKHU�V\QWD[RQRPLF�XQLWV
&O��2�$VWHU�WULSROLXP � � � � � � � � � � � ��
&O��2�-XQFXV�PDULWLPXV � � � � � � � � � � � ��
2�&DUH[�H[WHQVD � � � � � � � � � � � �
2WKHUV
3KUDJPLWHV�DXVWUDOLV � � � � � � � � � � � ��
6XDHGD�PDULWLPD � � � � � � � � � � � ��
6DOLFRUQLD�HXURSDHD � � � � � � � � � � � ��
+DOLPLRQH�SRUWXODFRLGHV � � � � � � � � � � � �
6SDUWLQD�PDULWLPD � � � � � � � � � � � �

$VVRFLDWLRQ� /LPRQLR� QDUERQHQVLV�3XFFLQHOOLHWXP� SDOX�
VWULV��3LJQDWWL�������*mKX�HW�6FRSS�������LQ�*mKX�HW�DO�
����� �VXEDOOLDQFH� 3XFFLQHOOLHQLRQ� IHVWXFLIRUPLV�� �7DE�
��

7KLV�DVVRFLDWLRQ�LV�FKDUDFWHUL]HG�E\�FRPELQHG�GRPL�
QDWLRQ�RI�3XFFLQHOOLD�SDOXVWULV� DQG�/LPRQLXP�DQJXVWLIR�
OLXP��,W�DSSHDUV�LQ�EHOWV�DORQJ�WKH�FKDQQHO�EDQNV��ODJRRQ
PDUJLQV��ZLWK�KLJK�OHYHO�RI�VDOW�RU�EUDFNLVK�ZDWHU��7KHVH
VWDQGV�DUH�H[SRVHG�WR�WLGDO�RVFLOODWLRQV�DQG�VWURQJ�QXWUL�
HQW� IORZ�� -XQFXV� PDULWLPXV� LV� SUHVHQW�� EXW� QRW� LQ� DOO
UHOHYpV��7KLV�DVVRFLDWLRQ�LV�LQ�FRQWDFW�ZLWK�V\QWD[D�RI�WKH
FODVV� 6SDUWLQHWHD� RQ� RQH� VLGH� DQG� V\QWD[D� RI� WKH� FODVV
$UWKURFQHPHWHD� RQ� WKH� RWKHU� VLGH�� 7KH� PRUSKRORJ\� RI
WKH�GRPLQDQW�/LPRQLXP�DQJXVWLIROLXP� VSHFLHV� LV� GLIIHU�
HQW� IURP�GULHU�VLWHV�� LQKDELWHG�E\�$UWKURFQHPHWHD�YHJH�
WDWLRQ��KHUH�/LPRQLXP� LV� WDOOHU� DQG�ELJJHU��7KLV� VSHFLHV
UHDFKHV� LWV� HFRORJLFDO� RSWLPXP� LQ� WZR� TXLWH� GLIIHUHQW
KDELWDWV�� FODVVLILHG� LQ� WZR� GLIIHUHQW� SK\WRVRFLRORJLFDO
FODVVHV�

&21&/86,216

7KH�HODERUDWHG�DVVRFLDWLRQV�DUH�SUHVHQWHG�LQ�V\QRSWLF
WDEOH� �7DE�� ���� ZKHUH� VRPH� 6DOVROD� VRGD�GRPLQDWHG
VWDQGV�DUH� LQFOXGHG�DQG�FODVVLILHG�ZLWKLQ� WKH�FODVV�&DN�
LOHWHD�PDULWLPH��SURYLVLRQDOO\�WUHDWHG�LQ�WKH�UDQN�RI�DVVR�
FLDWLRQ� 6DOVROHWXP� VRGDH�� GXH� WR� WKH� SUHVHQFH� RI� RQO\
WZR�&DNLOHWHD� FKDUDFWHULVWLF� VSHFLHV� ��6DOVROD� VRGD� DQG

$WULSOH[� SURVWUDWD�� 7KLV� DQWKURSRJHQLF� VWDQGV� ZLWK� YHU\
VPDOO�VXUIDFHV�RQ�WKH�VWRQ\�VHDVKRUH�RU�DW�WKH�WRSV�RI�WKH
PXGG\� GLNHV� ZLWKLQ� VRPH� VDOW� EDVLQV� DUH� YHU\� SRRU� LQ
VSHFLHV�FRPSRVLWLRQ�DQG�WKHUHIRUH�YHU\�KDUG�WR�FODVVLI\�
7KLV� FODVVLILFDWLRQ� LQ� WKH� V\QRSWLF� WDEOH� LV� SURYLVLRQDO
RQO\�DQG�LW�ZLOO�QRW�EH�IXUWKHU�GLVFXVVHG�LQ�WKLV�WUHDWLVH�

:H� FRXOG� VXPPDUL]H� WKDW� WKH� WZR� FODVVHV� -XQFHWHD
PDULWLPDH� DQG�$UWKURFQHPHWHD� IUXWLFRVDH� LQGHHG� GLIIHU
HFRORJLFDOO\�� EXW� IXUWKHU� GHOLPLWDWLRQ� RI� WKH� ORZHU� V\Q�
WD[D��DVVRFLDWLRQV��QDPHO\��LV�EDVHG�PRVWO\�RQ�IUHTXHQF\
DQG� FRYHUDJH� RI� WKH� VSHFLHV�� H�J�� $UWKURFQHPXP� YV�
+DOLPLRQH�YV��$UWHPLVLD�ZLWKLQ�WKH�$UWKURFQHPHWHD�FODV�
VLV�� DQG� /LPRQLXP�3XFFLQHOOLD� YV�� -XQFXV� DQG� W\SLFDO
-XQFHWHD� LQYHQWRU\�� &KDUDFWHULVWLF� VSHFLHV� IRU� WKH� WZR
FODVVHV�RI�KDORSKLORXV�YHJHWDWLRQ�DUH�GLVWULEXWHG�PRUH�RU
OHVV�DFURVV�DOO�ILYH��VL[��DVVRFLDWLRQV��,W�LV�YHU\�GLIILFXOW�WR
GUDZ�FRQFOXVLRQV�RQO\�RQ�WKH�EDVLV�RI�VSHFLHV�SUHVHQFH
DQG� FRYHU�� 7KH� �XQGHUVWDQGLQJ�� RI� YHJHWDWLRQ� DVVHP�
EODJH�LV�EH\RQG�WKH�VSHFLHV�FRPELQDWLRQV�DQG�QXPHULFDO
FODVVLILFDWLRQV�� LW� VKRXOG� EH�DFFRPSDQLHG�ZLWK� HFRORJL�
FDO� GDWD� �VDOLQLW\��ZDWHU� SRWHQWLDO�� VRLO� SURSHUWLHV�� QXWUL�
HQWV�HWF��DQG�IXQFWLRQDO�SODQW�WUDLWV��.DOLJDULá�	�ÉNRUQLN�
�������)RU�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FODVVLILFDWLRQ�RI
UHVSHFWLYH�YHJHWDWLRQ� W\SHV�� 3ROGLQL� HW� DO�� ������� LQFRU�
SRUDWHG� VWUXFWXUDO� GDWD� �OLIH� IRUP� DQG� JURZWK� IRUP� RI
SODQWV��LQWR�KLV�WUHDWLVH��)RU�FDXVDO�XQGHUVWDQGLQJ��ZKHUH
SXUH� FODVVLILFDWLRQ� LV� RQO\� D� VWDUWLQJ� SRLQW�� DQ� HFR�
SK\VLRORJLFDO�DQG�PRUSKRORJLFDO�DSSURDFK�LV�QHHGHG�
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7DE�����6\QRSWLF�WDEOH�RI�WKH�DVVRFLDWLRQV�RI�WKH�FODVVHV�$UWKURFQHPHWHD� IUXWLFRVL�� -XQFHWHD�PDULWLPL�DQG�&DNLOHWHD
PDULWLPDH��9DOXHV� LQ�WKH�WDEOH�FRUUHVSRQG�WR� WKH�UHODWLYH� IUHTXHQFLHV� �LQ�SHUFHQWDJH��RI� WKH�VSHFLHV� LQ�SUHVHQWHG
JURXS�RI�UHOHYnV�
/HJHQG�� /L�$U�� /LPRQLR� QDUERQHQVLV�$UWHPLVLHWXP� FRHUXOHVFHQWLV�� 3X�+D�� 3XFFLQHOOLR� IHVWXFLIRUPLV�+DOLPLRQHWXP
SRUWXODFRLGLV��3X�$U��3XFFLQHOOLR�IHVWXFLIRUPLV�$UWKURFQHPHWXP�IUXWLFRVL��-X�PD�� -XQFHWXP�PDULWLPL�DFXWL��/L�3X��/L�
PRQLR� QDUERQHQVLV�3XFFLQHOOLHWXP� SDOXVWULV�� 6DOV�� 6DOVROHWXP� VRGDH�� 'L����� GLDJQRVWLF� VSHFLHV� RI� DVV��� &O��� $U�
WKURFQHPHWHD�IUXWLFRVL��&O���-XQFHWHD�PDULWLPL��2���$UWKURFQHPHWDOLD�IUXWLFRVL��2���-XQFHWDOLD�PDULWLPL��VXE$���3XF�
FLQHOOLHQLRQ�IHVWXFLIRUPLV�
7DE�� ��� 6LQRSWLàQD� WDEHOD� DVRFLDFLM� UD]UHGRY�$UWKURFQHPHWHD� IUXWLFRVL�� -XQFHWHD�PDULWLPL� LQ�&DNLOHWHD� PDULWLPDH�
9UHGQRVWL�Y�WDEHOL�XVWUH]DMR�IUHNYHQFDP��Y�RGVWRWNLK��SRMDYOMDQMD�YUVW�Y�SUHGVWDYOMHQLK�VNXSLQDK�SRSLVRY�
/HJHQGD�� /L�$U�� /LPRQLR� QDUERQHQVLV�$UWHPLVLHWXP� FRHUXOHVFHQWLV�� 3X�+D��3XFFLQHOOLR� IHVWXFLIRUPLV�+DOLPLRQHWXP
SRUWXODFRLGLV��3X�$U��3XFFLQHOOLR�IHVWXFLIRUPLV�$UWKURFQHPHWXP�IUXWLFRVL��-X�PD�� -XQFHWXP�PDULWLPL�DFXWL��/L�3X��/L�
PRQLR� QDUERQHQVLV�3XFFLQHOOLHWXP� SDOXVWULV�� 6DOV�� 6DOVROHWXP� VRGDH�� 'L����� GLDJQRVWLàQH� YUVWH� DVRFLDFLM�� &O���$U�
WKURFQHPHWHD�IUXWLFRVL��&O���-XQFHWHD�PDULWLPL��2���$UWKURFQHPHWDOLD�IUXWLFRVL��2���-XQFHWDOLD�PDULWLPL��VXE$���3XF�
FLQHOOLHQLRQ�IHVWXFLIRUPLV�
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�OPAN�PNELKHEQI �� �� �� �� �� �
 =NAT�ATPAJO= � � � �� � �
-H=JP=CK�?KNJQPE � � � �� � �
0KJ?DQO�I=NEPEIQO � � � �� � �
"HUPNECE=�AHKJC=P= �� � � � � �

 H�� =GEHAPA=�I=NEPEI=A�/��1T��AP�-NOC������
0=HOKH=�OK@= � � � � � ���
�PNELHAT�LNKOPN=P= � � � � � ��

1DANK�0=HE?KNJEAPA=�-ECJ=PPE�AT�1T��&J�1T��"P�,>AN@KNBAN������?KNN��1T�����
0=HE?KNJE=�AQNKL=A= � � �� �� �� ��
0Q=A@=�I=NEPEI= �� �� �� �� � �

0L=NPEJAPA=�I=NEPEI=A� /��1T������
��AABP�
�$ÀDQ
�,D>=�AP�/��1T������
0L=NPEJ=�I=NEPEI= � � � � � �

,PDANO
-Q??EJAHHE=�L=HQOPNEO �� � � � � �
*AHEHKPQO�=H>QO �� � � � � �
!=?PUHEO�CHKIAN=P= �� � � � � �
�OPAN�HUJKOENEO � � � � � �
�PNELHAT�H=PEBKHE= � � � � � �
)KPQO�?KNJE?QH=PQO � � � � � �
�NPDNK?JAIQI
I=?NKOP=?DUQI � �� � � � �
"HUPNECE=�=PDANE?= �� �� � �� � ��
-DN=CIEPAO�=QOPN=HEO � � �� �� �� �
�KH>KO?DKAJQO�I=NEPEIQO � � � �� � �
 AJP=QNEQI�OLE?=PQI � � � �� � �
)EJQI�I=NEPEIQI � � � �� � �
%KHKO?DKAJQO�I=NEPEIQO � � � � � �
!EPPNE?DE=�REO?KO= � � � � � �



$11$/(6�©�6HU��KLVW��QDW��©����©������©��

*EPF=�(�)&$�/&Û���0KJF=�	(,/+&(!�3"$"1�1&,+�,#�1�))�/20%�0�)1*�/0%"0� '2+ "1"��*�/&1&*�"
��+!�0�)1*�/0%��
������

��
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7KH� UHVHDUFK� IRU� WKLV� SDSHU� ZDV� IXQGHG� E\� WKH
SURJUDP� JURXS� �%LRGLYHUVLW\�� �3��������� WKH� UHVHDUFK
SURMHFW� �%LRGLYHUVLW\� JUDGLHQW� LQ� UHODWLRQ� WR� ELRJHR�
JUDSKLF��DOWLWXGLQDO�DQG�HFRORJLFDO�IDFWRUV���-��������DQG
UHVHDUFK� SURMHFW� �0DSSLQJ� RI� 6HáRYHOMVNH� VROLQH� DQG
FXOWLYDWLRQ� RI� DXWRFKWRQRXV� JUDVVZRUWV�� �/������������
WKH� ILUVW� WZR�KHDGHG�E\�%�� .U\ÊWXIHN�� WKH� ODVW� RQH� E\� -�
1HáLPHU�DQG�0��5HJYDU��DOO�JUDQWHG�IURP�WKH�6ORYHQLDQ
5HVHDUFK�$JHQF\�

$33(1',;��

6\QRSWLF�WDEOH�RI�VWXGLHG�YHJHWDWLRQ�W\SHV�

$UWKURFQHPHWHD�IUXWLFRVL�%U��%O��HW�5��7[�������FRUU��2�
%ROxV������ � 6DUFRFRUQLHWHD� IUXWLFRVDH�%U��%O��HW�5��7[�
�����FRUU��&DVWURYLHMR�HW�&LUXMDQR������

$UWKURFQHPHWDOLD� IUXWLFRVL� %U��%O�� ����� FRUU�� 2�
%ROxV� ����� � 6DUFRFRUQLHWHD� IUXWLFRVL� %U��%O�� ����
FRUU��&DVWURYLHMR�HW�&LUXMDQR������
$UWUKURFQHPLRQ�IUXWLFRVL�%U��%O�������FRUU��2��%RORx
����
• /LPRQLR�QDUERQHQVLV�$UWHPLVLHWXP�FRHUXOHVFHQWLV

+RUYDWLß�������������FRUU��*pKX�HW�%LRQGL�����
• 3XFFLQHOOLR� IHVWXFLIRUPLV�+DOLPLRQHWXP� SRUWXOD�

FRLGLV�*pKX��%LRQGL��*pKX�)UDQFN�HW�&RVWD�����
• 3XFFLQHOOLR� IHVWXFLIRUPLV�$UWKURFQHPHWXP� IUXWL�

FRVL��%U��%O��������*pKX�����

-XQFHWHD�PDULWLPL�%U��%O�������HP��%HHIWLQN�����
-XQFHWDOLD�PDULWLPL�%U��%O������
-XQFLRQ�PDULWLPL�%U��%O������
3XFFLQHOOHQLRQ� IHVWXFLIRUPLV� �*pKX� HW� 6FRSS�� ����
LQ� *pKX�� 6FRSSROD�� &DQLJOLD�� 0DUFKLRUL� HW� *pKX
)UDQFN�������*pKX�HW�%LRQGL�����
• /LPRQLR� QDUERQHQVLV�3XFFLQHOOLHWXP� SDOXVWULV

�3LJQDWWL�������*pKX�HW�6FRSS������� LQ�*pKX�HW
DO������

• -XQFHQLRQ�PDULWLPL�*pKX�HW�%LRQGL�����
• -XQFHWXP�PDULWLPL�DFXWL�+RUYDWLß�����

&DNLOHWHD�PDULWLPDH�5��7[��HW�3UVJ������
(XSKRUELHWDOLD�SHSOLV�5��7[������
7KHUR�6XDHGLRQ�VSOHQGHQWLV�%U��%O������
• 6DOVROHWXP�VRGDH�3LJQDWWL�����

$33(1',;��

/RFDOLWLHV�RI�UHOHYpV�

7DEOH� ��� ���� ���� 6HáRYOMH� �� )RQWDQLJJH�� 07%�� �������
���� $QNDUDQ��07%�� ������������� ����� ��������� 6HáR�
YOMH� �� )RQWDQLJJH�� 07%�� �������� ����� $QNDUDQ�� 07%�
������������������6HáRYOMH���)RQWDQLJJH��07%���������
7DEOH� ��� ���� ���� 6HáRYOMH� �� )RQWDQLJJH�� 07%�� �������
���� .RSHU�ÉNRFMDQVNL� ]DWRN��07%�� ������� DQG� �������
�������6WUXQMDQ��07%������������������������6HáRYOMH��
)RQWDQLJJH�� 07%�� �������� ����� ����� 6WUXQMDQ�� 07%�
�����������������6HáRYOMH���)RQWDQLJJH��07%���������
����� .RSHU� �� ÉNRFMDQVNL� ]DWRN�� 07%�� ������� DQG
�������
7DEOH� ��� ���� ������� 6HáRYOMH� �� )RQWDQLJJH�� 07%�
������������6WUXQMDQ��07%��������������������6HáRYOMH��
)RQWDQLJJH��07%��������������� 6WUXQMDQ��07%���������
����� ����� ��������� 6HáRYOMH� �� )RQWDQLJJH�� 07%�
�������� ����� .RSHU� �� ÉNRFMDQVNL� ]DWRN�� 07%�� ������
DQG� ������������� ��������� .RSHU� �� ÉNRFMDQVNL� ]DWRN�
07%���������DQG��������������6WUXQMDQ��07%���������
�����6HáRYOMH���)RQWDQLJJH��07%���������������6WUXQMDQ�
07%���������������6HáRYOMH���)RQWDQLJJH��07%���������
7DEOH�������������6HáRYOMH���)RQWDQLJJH��07%������������
6WUXQMDQ��07%�������������6HáRYOMH���)RQWDQLJJH��07%�
�������� ���� ���� $QNDUDQ�� 07%�� �������� ���� 6WUXQMDQ�
07%��������������6HáRYOMH���)RQWDQLJJH��07%���������
����.RSHU���ÉNRFMDQVNL�]DWRN��07%���������DQG��������
���� 6HáRYOMH� �� )RQWDQLJJH�� 07%�� �������� ���� .RSHU� �
ÉNRFMDQVNL� ]DWRN�� 07%�� ������� DQG� �������� ���� ���
6HáRYOMH� �� )RQWDQLJJH�� 07%�� �������� ���� ���� .RSHU� �
ÉNRFMDQVNL� ]DWRN��07%�� ������� DQG� �����������������
6HáRYOMH� �� )RQWDQLJJH��07%�� �������� ����� ����� $QND�
UDQ��07%���������

7DEOH� ��� ������� ���� ������� ���� 6HáRYOMH� �� )RQ�
WDQLJJH��07%���������
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9(*(7$&,-$�2%0256.,+�02à9,5,-�=�2%0256.,0�/2à.20��-81&(7($�0$5,7,0$(�
,1�+$/2),71,+�75$-1,&��$57+52&1(0(7($�)587,&26$(��1$�6/29(16.,�2%$/,

0LWMD�.$/,*$5,Þ
2JERANV=�R�*=NE>KNQ
�#=GQHPAP=�V=�J=N=RKOHKRFA�EJ�I=PAI=PEGK
�,@@AHAG�V=�>EKHKCEFK
�0&������*=NE>KN
�(KNK
G=����

EJ
2JERANV=�J=�-NEIKNOGAI
�7J=JOPRAJK�N=VEOGKR=HJK�ONA@E
ÜA�(KLAN
�&J
PEPQP�V=�>EK@ERANVEPAPJA�
PQ@EFA
�0&������(KLAN
�$=NE>=H@EFAR=���

"�I=EH!�IEPF=�G=HEC=NE?$QJE�I>�OE
6RQMD�Ç.251,.

2JERANV=�R�*=NE>KNQ
�#=GQHPAP=�V=�J=N=RKOHKRFA�EJ�I=PAI=PEGK
�,@@AHAG�V=�>EKHKCEFK
�0&������*=NE>KN
�(KNK
G=����
329=(7(.

1D� NUDWNL� VORYHQVNL� PRUVNL� REDOL� SUHYODGXMHMR� IOLÈQL� NOLIL�� NMHU� MH� KDORILWQD� YHJHWDFLMD� ]HOR� VODER� UD]YLWD�� =HOR
UD]QROLND�SD� MH�KDORILWQD�YHJHWDFLMD�QD�PXOMDVWLK�VHGLPHQWLK�� WDNR�QDUDYQLK�NRW�DQWURSRJHQLK�DOL� WLVWLK�Y�RSXÈßDQMX
�VROLQH���0HG� OHWL� �������� LQ� ���������� MH� ELOR� ]EUDQLK� ���� SRSLVRY� KDORILWQH� YHJHWDFLMH� SR� VWDQGDUGQL� %UDXQ�
%ODQTXHWRYL�PHWRGL��9�SULßXMRßHP�ßODQNX�VPR�SRGUREQHMH�DQDOL]LUDOL� LQ�SUHGVWDYLOL� WLVWH�SRSLVH��NL�]DMHPDMR�YHJH�
WDFLMR� UD]UHGRY�KDORILWQLK� WUDMQLF��JUPLßNRY� LQ�SROJUPLßNRY���$UWKURFQHPHWHD� IUXWLFRVDH� LQ�REPRUVNHJD� ORßNRYMD��
-XQFHWHD�PDULWLPL�DFXWL��2E�SRPRßL�]QDßLOQLK� LQ�GRPLQDQWQLK�YUVW�Y�SRSLVLK� VPR� LGHQWLILFLUDOL���]GUXÊE�� LQ� VLFHU�Y
RNYLUX�SUYHJD�UD]UHGD�WUL�]GUXÊEH��NL�VOHGLMR�JUDGLHQWX�YODÊQRVWL�VODQRVWL�RG�QDMEROM�VXKLK�KDELWDWRY�GR�QDMEROM�]DOLWLK
Y� WHP� YUVWQHP� UHGX�� /LPRQLR� QDUERQHQVLV�$UWHPLVLHWXP� FRHUXOHVFHQWLV�� 3XFFLQHOOLR� IHVWXFLIRUPLV�+DOLPLRQHWXP
SRUWXODFRLGLV� LQ�3XFFLQHOOLR� IHVWXFLIRUPLV�$UWKURFQHPHWXP� IUXWLFRVL�� 3UYD�DVRFLDFLMD� MH�QDMEROM� VXÈQD��GYLJQMHQD�RG
YRG��SRMDYOMD� VH�PDQM�HNVWUHPQLK�KDORILWRY��]QDßLOQD� MH�YUVWD�$UWHPLVLD�FDHUXOHVFHQV�� 6HVWRML� VR�SUHFHM� VNOHQMHQL� LQ
YUVWQR�SHVWUL��9�GUXJL�MH�GRPLQDQWQD�YUVWD�+DOLPLRQH�SRUWXODFRLGHV��YHJHWDFLMD�MH�PDQM�VNOHQMHQD��YUVWQR�UHYQHMÈD�LQ
]DVHGD�PDQMÈH�SRYUÈLQH��9�WUHWML�DVRFLDFLML�DEVROXWQR�SUHYODGXMH�YUVWD�6DUFRFRUQLD�IUXWLFRVD��NL�MH�QDMEROM�QDPRßHQD
LQ� LPD�QDMPDQM�VNOHQMHQR�YHJHWDFLMR��=D�PRUVND�PRßYLUMD�]�YUVWR� -XQFXV�PDULWLPXV� �-��DFXWXV�PDQMND���VWD�]QDßLOQL
GYH�DVRFLDFLML��6HVWRML�DVRFLDFLMH�/LPRQLR�QDUERQHQVLV�3XFFLQHOOLHWXP�SDOXVWULV�VR�UD]YLWL�Y�SDVRYLK�RE�REDODK�NDQD�
ORY�� ODJXQ��Y� VODQL� DOL� EUDNLßQL� YRGL�� VR� SUHFHM� QDPRßHQL� R]LURPD� L]SRVWDYOMHQL� SOLPRYDQMX� LQ� GRWRNX�KUDQLO��$VR�
FLDFLMR�R]QDßXMH�GRPLQDQWQRVW�YUVW�/LPRQLXP�DQJXVWLIROLXP� WHU�3XFFLQHOOLD�SDOXVWULV� LQ�MH�YUVWQR�UD]PHURPD�UHYQD�
$VRFLDFLMD�-XQFHWXP�PDULWLPL�DFXWL�MH�YUVWQR�SHVWUHMÈD��R]QDßXMH�SD�MR�GRPLQDQWQRVW�REPRUVNHJD�ORßND��1HNDM�SRSL�
VRY�V�SUHYODGXMRßR�YUVWR�6DOVROD�VRGD�MH�ELOR�NODVLILFLUDQLK�NRW�6DOVROHWXP�VRGDH��NL�VRGL�Y�UD]UHG�&DNLOHWHD�PDULWLPDH�
6LQWH]QD�WDEHOD�SRNDÊH�UD]OLNRYDQMH�DVRFLDFLM�JOHGH�QD�GRPLQDQWQH�YUVWH�WHU�REVWRM�]QDßLOQLF�������UD]UHGRY�KDORILWQH
YHJHWDFLMH�� NDU� MH� ]D� XYUÈßDQMH� Y� YLÈMH� VLQWDNVRQH� Y�PDORYUVWQLK� KDORILWQLK� VHVWRMLK� YHGQR� SUREOHPDWLßQR�� =DWR� VH
XSRÈWHYDMR�WXGL�QHNDWHUH�VWUXNWXUQH�]QDßLOQRVWL�UDVWOLQ��ÊLYOMHQMVND�REOLND�LQ�REOLND�UDVWL���]D�JOREOMH�UD]XPHYDQMH�SD�MH
WUHED�SR]QDWL�WXGL�RNROMVNH�SDUDPHWUH�LQ�IXQNFLRQDOQH�]QDßLOQRVWL�UDVWOLQ�

.OMXÞQH�EHVHGH��ILWRVRFLRORJLMD��KDORILWQD�YHJHWDFLMD��NODVLILNDFLMD��VHYHUQL�-DGUDQ

5()(5(1&(6

%mJXLQRW�� $�� �������� /D� YLWD� GHOOH� SLDQWH� YDVFRODUL�� /D
ODJXQD�GL�9HQH]LD��)HUUDUL��9HQH]LD�����S�����W�����������
%UDXQ�%ODQTXHW�� -�� �������� 3IODQ]HQVR]LRORJLH�� *UXQG�
]üJH�GHU�9HJHWDWLRQVNXQGH�����$XIODJH��6SULQJHU�9HUODJ�
%HUOLQ��:LHQ��1HZ�<RUN������S�
&RXQFLO� 'LUHFWLYH� ������((&� RI� ��� 0D\� ����� RQ� WKH
FRQVHUYDWLRQ� RI� QDWXUDO� KDELWDWV� DQG� RI�ZLOG� IDXQD� DQG
IORUD�� 2IILFLDO� -RXUQDO� /� ����� ����������� 3�� ����� �
�����

'DURYHF��'�� �������� 3UHJOHG�]JRGRYLQH� ,VWUH��.QMLÌQLFD
$QQDOHV�����3RQDWLV��=JRGRYLQVNR�GUXÊWYR�]D� MXÌQR�3UL�
PRUVNR��.RSHU�����VWU�
'LHUVFKNH�� +�� �������� 3IODQ]HQVR]LRORJLH�� *UXQGODJH
XQG�0HWKRGH��8OPHU��6WXWWJDUW������S�
)HUUDUL��&���5��*HUGRO�	�)��3LFFROL���������7KH�KDORSKL�
ORXV�YHJHWDWLRQ�RI�WKH�3R�'HOWD��QRUWKHUQ�,WDO\����9HJHWD�
WLR�����������
)RUQDFLDUL��*�� �������� $VSHWWL� IORULVWLFL� H� ILWRVRFLRORJLFL
GHOOD�/DJXQD�GL�*UDGR�H�GHO�VXR�OLWRUDOH��$WWL�$FFDG��6FL�
/HWW��$UWL�8GLQH�����������
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)URQGRQL��5��	�0��,EHULWH���������7KH�KDORSKLOH�YHJHWD�
WLRQ� RI� WKH� VHGLPHQWDU\� FRDVW� RI� /D]LR� �FHQWUDO� 7\UUKH�
QLDQ�'LVWULFW��,WDO\���3ODQW�%LRV\VWHPV�������������
*mKX��-��0����������6FKpPD�V\QV\VWpPDWLTXH�GHV�SULQFL�
SDOHV� FODVVHV�GH�YpJpWDWLRQV� OLWWRUDOHV� VpGLPHQWDULHV� HX�
URSpHQQHV�DYHF�UpIpUHQFHV�j�G¤DXWUHV�WHUULWRULHV�KRORDUF�
WLTXHV��$QQ��%RW������������
*mKX��-��0��	�(��%LRQGL���������(VVDL�GH�W\SRORJLH�SK\�
WRVRFLRORJLTXH�GHV�KDELWDWV�HW�GHV�YpJpWDWLRQV�KDORSKLOHV
GHV� OLWWRUDX[� VHGLPHQWDULHV� SHULPHGLWHUUDQHHQV� KDOR�
SKLOHV�GHV� OLWWRUDX[� VHGLPHQWDULHV�SpULPpGLWHUUDQpHQV�HW
WKHUPR�DWODQWLTXHV��)LWRVRFLRORJLD��������������
*mKX�� -�� 0�� 	� (�� %LRQGL� �������� 6\QRSWLTXH� GHV
DVVRFLDWLRQV� YpJpWDOHV� GX� OLWWRUDO� DGULDWLTXH� LWDOLHQ�
*LRUQ��%RW��,WDO����������������
*mKX��-��0���0��&RVWD��$��6FRSSROD��(��%LRQGL��6��0DU�
FKLRUL��-��%��3HULV��-��)UDQFN��*��&DQJOLD�	�/��9HUL��������
(VVDL�V\QV\VWpPDWLTXH�HW�V\QFKRURORJLTXH�VXU�OHV�YpJpWD�
WLRQV�OLWWRUDOHV�LWDOLHQQHV�GDQV�XQ�EXW�FRQVHUYDWLRUH��'RF�
3K\WRVRF��1�6��������������
,EHULWH��0��	�5��)URQGRQL���������&RQWULEXWR�DOOD�FRQR�
VFHQ]D� GHOOD� YHJHWD]LRQH� GHO� 3DUFR�1D]LRQDOH� GHO� &LU�
FHR��OH�FRPXQLWj�D�VDOLFRUQLH�DQQXDOL��)LWRVRFLRORJLD�����
��������
.DOLJDULÞ��0����������7KUHDW�VWDWXV�RI�KDORSK\WH�IORUD�DQG
YHJHWDWLRQ��,Q��*UHJRUL��-�� �HG����1DUDYD�6ORYHQLMH��VWDQMH
LQ� SHUVSHFWLYH�� =ERUQLN� SULVSHYNRY� R� QDUDYQL� GHGLÊáLQL
6ORYHQLMH�� 'UXÊWYR� HNRORJRY� 6ORYHQLMH�� /MXEOMDQD�� ����
����VWU�
.DOLJDULÞ��0����������5DVWOLQVWYR�ÉNRFMDQVNHJD�]DWRND��
GHVHW�OHW�NDVQHMH��)DOFR������������
.DOLJDULÞ��0����������%RWDQLáQL�SRJOHG�QD�PRÌQH�XUHGL�
WYH�QDUDYQHJD�UH]HUYDWD�ÉNRFMDQVNL�]DWRN��$QQDOHV��6HU�
+LVW��1DW��������������
.DOLJDULÞ��0��	�0��7UDWQLN� ��������2KUDQLPR� 6HáRYHO�
MVNH�VROLQH��3URWHXV��������������

.DOLJDULÞ�� 0�� 	� 7�� :UDEHU� �������� 2EPRUVNL� ODQ� LQ
NODVQDWD� WDYÌHQWURÌD� Y� 6ORYHQLML� QLVWD� L]XPUOD�� 3URWHXV�
������������
.DOLJDULÞ��0��	�6��ÆNRUQLN���������+DORSKLOH�YHJHWDWLRQ
RI�WKH�6ORYHQLDQ�VHDFRDVW��7KHUR�6DOLFRUQLHWHD�DQG�6SDU�
WLQHWHD�PDULWLPDH��+DFTXHWLD�����������
0DUWLQÞLÞ�� $��� 7��:UDEHU��1�� -RJDQ�� 9�� 5DYQLN�� $�� 3R�
GREQLN��%��7XUN�	�%��9UHÇ���������0DOD�IORUD�6ORYHQLMH�
.OMXá� ]D� GRORáDQMH� SUDSURWQLF� LQ� VHPHQN�� ��� L]GDMD�
7HKQLÊND�]DORÌED�6ORYHQLMH��/MXEOMDQD�
0XFLQD�� /�� �������� &RQVSHFWXV� RI� FODVVHV� RI� (XURSHDQ
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