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2Q� -DQXDU\� ��� ������ DQ� DGXOW� PDOH� EDVNLQJ� VKDUN�� &HWRUKLQXV� PD[LPXV� �*XQQHUXV�� ������� ZDV� DFFLGHQWDOO\
FDXJKW�LQ�D�VWDWLRQDU\�QHW�LQ�WKH�ZDWHUV�VRPH���QDXWLFDO�PLOHV�RII�.~m~NNX\X��%D\�RI�(GUHPLW��1(�$HJHDQ�6HD��E\�OR�
FDO� ILVKHUPHQ��7RWDO� OHQJWK�RI� WKH�EDVNLQJ�VKDUN�ZDV�FD��������FP�DQG�ZHLJKLQJ�DSSUR[LPDWHO\�������NJ��%DVNLQJ
VKDUNV�RFFXU�DORQJ�WKH�$HJHDQ�DQG�0HGLWHUUDQHDQ�FRDVWDO�ZDWHUV�RI�7XUNH\�WKURXJKRXW�WKH�\HDU�ZLWK�D�SHDN�LQ�ODWH
VSULQJ�DQG�HDUO\�DXWXPQ��7KH�VSHFLPHQ�XQGHU�FRQVLGHUDWLRQ�LV�WKH�ODUJHVW�ZHOO�GRFXPHQWHG�EDVNLQJ�VKDUN�UHFRUGHG
LQ�WKH�0HGLWHUUDQHDQ�WR�GDWH��'XH�WR�WKH�LQVKRUH�RFFXUUHQFH�RI�&��PD[LPXV�LQ�7XUNLVK�ZDWHUV��FRDVWDO�DUWLVDQDO�ILVK�
HUPHQ�VKRXOG�EH�LQIRUPHG�DERXW�WKH�FRQVHUYDWLRQ�VWDWXV�RI�WKH�EDVNLQJ�VKDUNV��DQG�VKRXOG�DOVR�EH�IRUFHG�WR�UHOHDVH
WKH�HQWDQJOHG�EDVNLQJ�VKDUNV�

.H\�ZRUGV��EDVNLQJ�VKDUN��&HWRUKLQXV�PD[LPXV��$HJHDQ�6HD��FRDVWDO�RFFXUUHQFH��FRDVWDO�ILVKHU\��FRQVHUYDWLRQ
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,O���JHQQDLR������o�VWDWR�DFFLGHQWDOPHQWH�FDWWXUDWR�FRQ�XQD�UHWH�GD�SRVWD�XQ�PDVFKLR�DGXOWR�GL�VTXDOR�HOHIDQWH�
&HWRUKLQXV�PD[LPXV��*XQQHUXV�����������PLJOLD�DO�ODUJR�GL�.~m~NNX\X��%D\�RI�(GUHPLW��1(�$HJHDQ�6HD��GD�SHVFDWRUL
GHO�OXRJR��/D�OXQJKH]]D�WRWDOH�GHOO¢HVHPSODUH�HUD�GL�FLUFD������FP�SHU�XQ�SHVR�GL�FLUFD������NJ��*OL�VTXDOL�HOHIDQWH
VRQR�SUHVHQWL�QHOOH�DFTXH�FRVWLHUH�HJHH�H�PHGLWHUUDQHH�GHOOD�7XUFKLD�GXUDQWH�WXWWR�O¢DQQR�FRQ�SLFFKL�QHOOD�WDUGD�SUL�
PDYHUD�H�QHO�SULPR�DXWXQQR��/¢DQLPDOH�FRQVLGHUDWR�o�OR�VTXDOR�HOHIDQWH�SL|�JUDQGH�PDL�GRFXPHQWDWR�QHO�0HGLWHUUD�
QHR�ILQR�DG�RJJL��9LVWD�OD�SUHVHQ]D�LQ�DFTXH�FRVWLHUH�WXUFKH�GL�&��PD[LPXV��JOL�DXWRUL�ULWHQJRQR�FKH�L�SHVFDWRUL�DUWLJ�
LDQDOL�GHEEDQR�YHQLU�LQIRUPDWL�LQ�PHULWR�DOOR�VWDWR�GL�FRQVHUYD]LRQH�GHOOD�VSHFLH��H�GHEEDQR�YHQLU�REEOLJDWL�D�ULODVFL�
DUH�JOL�HVHPSODUL�GL�VTXDOR�HOHIDQWH�FDWWXUDWL�

3DUROH�FKLDYH��VTXDOR�HOHIDQWH��&HWRUKLQXV�PD[LPXV��0DU�(JHR��DYYLVWDPHQWR�FRVWLHUR��SHVFD�FRVWLHUD��FRQVHUYD]LRQH
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%DVNLQJ� VKDUN�� &HWRUKLQXV� PD[LPXV� �*XQQHUXV�
������� RFFXUV� LQ� ZDUP� DQG� WHPSHUDWH� ZDWHUV� RI� ERWK
$WODQWLF�DQG�3DFLILF�2FHDQV��EXW�LV�DSSDUHQWO\�DEVHQW�LQ
WKH� ,QGLDQ�2FHDQ� �&RPSDJQR���������7KLV� JLDQW� SODQN�
WRQ�IHHGLQJ�VKDUN�LV�WKH�ODUJHVW�ILVK�OLYLQJ�LQ�WKH�0HGLWHU�
UDQHDQ�ZDWHUV��6HUHQD���������DQG�KDV�EHHQ�FUHGLWHG�DV
UHDFKLQJ�D�PD[LPXP�WRWDO�OHQJWK�RI������P��&RPSDJQR�
������� 3UHVHQFH� RI� WKH� EDVNLQJ� VKDUN� LQ� WKH� ZHVWHUQ
0HGLWHUUDQHDQ� KDV� EHHQ� DFFRXQWHG� E\� QXPHURXV� UH�
VHDUFKHV� �H�J�� %DUUXO� HW� DO�� ������� IURP�&DWDODQ�ZDWHUV�
&DSDSp��������IURP�7RXORQ�ZDWHUV��&DSDSp�HW�DO��������
IURP�0DJKUHELQ�FRDVWDO�ZDWHUV��/LSHM�HW�DO��������������
IURP� WKH� $GULDWLF� 6HD��� 'HVSLWH� LWV� SUHVHQFH� LQ� WKH� $H�
JHDQ� �3DSDFRQVWDQWLQRX��������.DEDVDNDO�	�.DEDVDNDO�
������DQG�/HYDQW�6HDV��%HQ�7XYLD��������.uGH\Ý�������
.DEDVDNDO�� ������ ������*RODQL�HW� DO��� ������� LW� LV� FRQ�
VLGHUHG� D� UDUH� VKDUN� LQ� WKH� HDVWHUQ� 0HGLWHUUDQHDQ
�6HUHQD��������

,Q�7XUNLVK�ZDWHUV��EDVNLQJ�VKDUN�LV�FRQVLGHUHG�WR�EH�D
UHODWLYHO\� UDUH� DQG� RFFDVLRQDO� VSHFLHV� �$NÝ UD\�� �����

)ULFNH�HW�DO����������$FFRUGLQJ�WR�)ULFNH�HW�DO����������UH�
FRUGV� RI�&�� PD[LPXV� LQ� 7XUNLVK� ZDWHUV� DUH� PRVWO\� UH�
SRUWHG�IURP�DURXQG�WKH�0HUVLQ�FRDVW�

2Q� -DQXDU\� ��� ������ D�PDOH� EDVNLQJ� VKDUN�ZDV� HQ�
WDQJOHG� LQ� VWDWLRQDU\� QHWV� VHW� FORVH� WR� WKH� VKRUH� RII
.�o�NNX\X�LQ�WKH�%D\�RI�(GUHPLW��7KH�DLP�RI�WKH�SUHVHQW
DUWLFOH�LV�WR�JLYH�LQIRUPDWLRQ�RQ�WKLV�DFFLGHQWDOO\�FDXJKW
VSHFLPHQ��DV�ZHOO�DV�WR�GLVFXVV�WKH�SUHVHQW�VWDWXV�RI� WKH
EDVNLQJ�VKDUN�LQ�7XUNLVK�ZDWHUV�

0$7(5,$/�$1'�0(7+2'6

7KH�EDVNLQJ� VKDUN�ZDV�PHDVXUHG�DQG�SKRWRJUDSKHG
DIWHU�WKH�ILVKLQJ�ERDW�GRFNHG�LQ�WKH�.�o�NNX\X�KDUERXU�
7RWDO� OHQJWK� �727� LQ� &RPSDJQR�� ������ ZDV� PHDVXUHG
ZLWK�D�PHDVXULQJ� WDSH� WR� WKH�FORVHVW� FP��8QIRUWXQDWHO\
WKH� VSHFLPHQ�ZDV� LPPHGLDWHO\� HYLVFHUDWHG� DQG� VROG� DW
WKH� ILVK�PDUNHW� LQ� .�o�NNX\X� �%D\� RI� (GUHPLW�� 1(� $H�
JHDQ�6HD���3KRWRJUDSKV�DQG� WKH�SDJH�RI� WKH�QHZVSDSHU
SUHVHQWLQJ� WKH�FDSWXUH�RI� WKH�FDXJKW� VSHFLPHQ�DUH�NHSW
LQ� WKH� DUFKLYHV� RI� WKH� ,FKWK\RORJLFDO� 5HVHDUFK� 6RFLHW\
�,56��

)LJ�����3DJH�RI�WKH�QHZVSDSHU�SUHVHQWLQJ�WKH�DFFLGHQWDO�FDWFK�RI�D�EDVNLQJ�VKDUN��&HWRUKLQXV�PD[LPXV��*XQQHUXV�
�������RII�WKH�FRDVW�RI�.�m�NNX\X��%D\�RI�(GUHPLW��1(�$HJHDQ�6HD���7UDQVODWLRQ�RI�WKH�VXEWLWOH�UHDGV���6XUSULVLQJ���
PHWUH�VKDUN�IURP�'DUGDQHOOHV��
6O�� ��� 6WUDQ� L]� àDVQLND�� Y� NDWHUHP� VR� SRURàDOL� R� PRUVNHP� SVX� RUMDNX� &HWRUKLQXV� PD[LPXV� �*XQQHUXV�� ������
QDNOMXàQR�XMHWHP�Y�EOLËLQL�NUDMD�.�m�NNX\X��(GUHPLWVNL�]DOLY��69�(JHMVNR�PRUMH���3UHYRG�SRGQDVORYD�VH�GREHVHGQR
JODVL���3UHVHQHWOMLYL�GHVHWPHWUVNL�PRUVNL�SHV�L]�'DUGDQHO��
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5(68/76�$1'�!&0 200&,+
2Q� -DQXDU\� ��� ������ DQ� DGXOW� PDOH� EDVNLQJ� VKDUN

�)LJ�����ZDV�DFFLGHQWDOO\�FDXJKW�LQ�D�VWDWLRQDU\�QHW�LQ�WKH
ZDWHUV� VRPH� �� QDXWLFDO� PLOHV� RII� .�o�NNX\X� E\� ORFDO
ILVKHUPHQ��)LJ������7RWDO�OHQJWK�RI�WKH�EDVNLQJ�VKDUN�ZDV
FD��������FP��ZKLOH�LWV�ZHLJKW�ZDV�DSSUR[LPDWHO\������
NJ�� $IWHU� D� VKRUW� GLVSOD\� LQ� WKH� KDUERXU�� WKH� VKDUN�ZDV
HYLVFHUDWHG� DQG� SXUFKDVHG� E\� D� ORFDO� ILVKPRQJHU� ZKR
LQWHQGHG�WR�H[SRUW�LW�

$FFRUGLQJ�WR�WKH�DYDLODEOH�OLWHUDWXUH�GHDOLQJ�ZLWK�WKH
HODVPREUDQFKV�RI�7XUNH\��DW�OHDVW���EDVNLQJ�VKDUNV�ZHUH
UHFRUGHG�LQ�7XUNLVK�ZDWHUV�WR�GDWH��.uGH\Ý��������.DED�
VDNDO��������������.DEDVDNDO�	�.DEDVDNDO���������)RXU
RI� WKHVH� UHFRUGV�ZHUH� IURP� WKH�0HGLWHUUDQHDQ� FRDVW� RI
7XUNH\��.DEDVDNDO���������DQG�RQO\�RQH�IURP�WKH�%D\�RI
6DURV� �QRUWKHDVWHUQ�$HJHDQ�6HD�RII� WKH�$QDWROLDQ�FRDVW�
.DEDVDNDO�	�.DEDVDNDO��������

2Q�$SULO�����������D�EDVNLQJ�VKDUN�ZDV�DFFLGHQWDOO\
FDSWXUHG�E\�VWDWLRQDU\�QHWV�VHW�YHU\�FORVH�WR�WKH�VKRUH�RI
.HPHU� LQ� WKH� %D\� RI� $QWDO\D� �.DEDVDNDO�� ������� 7KH
VSHFLPHQ¤V� WRWDO� OHQJWK�PHDVXUHG�E\� WKH� ILVKHUPHQ�ZDV

��P�� LWV� ZHLJKW� FD�� ���� NJ�� 7KH� JLUWK� RI� WKH� VSHFLPHQ
ZDV�����FP��,W�ZDV�SXOOHG�RQ�WR�WKH�EHDFK�E\�D�WUDFWRU
DQG�GLVSOD\HG�WR�WKH�SXEOLF�IRU�D�IHZ�GD\V��,Q�0D\������
FRDVWDO� ILVKHUPHQ�FDSWXUHG� WZR�EDVNLQJ� VKDUNV� QHDU� (U�
GHPOL�LQ�WKH�%D\�RI�0HUVLQ��.uGH\Ý���������2QH�RI�WKHVH
EDVNLQJ� VKDUNV� ZDV� ���� P� ORQJ�� ZKLOH� VH[� RI� WKH� WZR
VSHFLPHQV�UHPDLQV�XQNQRZQ�� ,Q�$XJXVW�DQG�6HSWHPEHU
RI�WKH�HQVXLQJ�\HDU��D�VPDOO�VFKRRO�RI�EDVNLQJ�VKDUNV�ZDV
VLJKWHG�LQ�WKH�VDPH�DUHD�ZKLOH�IHHGLQJ�RQ�WKH�EORRP�RI
FWHQRSKRUDQ� 3OHXUREUDFKLD� SLOHXV� �.uGH\Ý�� ������� 2Q
0D\� ���� ������ D� EDVNLQJ� VKDUN� RI� FD�� ���� FP� 7/�ZDV
VLJKWHG�E\�D�VZRUGILVK�KDUSRRQHU�VRPH���QDXWLFDO�PLOHV
RII�WKH�VRXWKHUQ�FRDVW�RI�*{NoHDGD��1(�$HJHDQ�6HD��.D�
EDVDNDO�	�.DEDVDNDO���������7KLV�VLJKWLQJ�ZDV� WKH�PRVW
UHFHQW�UHFRUG�RI�&��PD[LPXV�IURP�7XUNLVK�FRDVWDO�ZDWHUV
RI� WKH� 1(� $HJHDQ� 6HD�� ,Q� 'HFHPEHU� ������ DQRWKHU
EDVNLQJ�VKDUN�ZDV�DOVR�FDSWXUHG�E\�PHDQV�RI�D� VWDWLRQ�
DU\�ERQLWR�QHW��VHW�RQO\�����P�RII�WKH�VKRUH�LQ�WKH�%D\�RI
$QWDO\D� �.DEDVDNDO�� ������� 7RWDO� OHQJWK� RI� WKLV� IHPDOH
�EHOLHYHG�WR�EH�D�VXE�DGXOW� LQ�YLHZ�RI� LWV�VL]H��ZDV���P
�.DEDVDNDO���������8QIRUWXQDWHO\��WKLV�EDVNLQJ�VKDUN�ZDV
LPPHGLDWHO\�HYLVFHUDWHG�DQG�VROG��WRR�

)LJ�����0DS�LQGLFDWLQJ�WKH�DSSUR[LPDWH�ORFDOLW\�RI�FDSWXUH��EODFN�FLUFOH��RI�WKH�EDVNLQJ�VKDUN�
6O�����=HPOMHYLG�V�SULEOLËQR�ORNDFLMR��àUQL�NURJHF���NMHU�VH�MH�Y�PUHËR�]DSOHWHO�PRUVNL�SHV�RUMDN�
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7KH� SUHVHQW� UHFRUG� RI� &�� PD[LPXV� LQ� WKH� %D\� RI
(GUHPLW�� DV� ZHOO� DV� WKH� UHFRUGV� E\� 3DSDFRQVWDQWLQRX
������� DQG�.DEDVDNDO�	�.DEDVDNDO� ������� LQGLFDWH� WKDW
WKH�GLVWULEXWLRQ�UDQJH�RI�WKH�EDVNLQJ�VKDUN�H[WHQGV�WR�WKH
QRUWKHUQ� $HJHDQ� 6HD�� LW� LV� VWLOO� QRW� FOHDU�� KRZHYHU�
ZKHWKHU� WKH� EDVNLQJ� VKDUN� LV� DQ� RFFDVLRQDO� VSHFLHV� LQ
WKH�DUHD�RU�RFFXUV�KHUH�VHDVRQDOO\�

%DUUXO� HW� DO�� ������� UHSRUWHG� RQ� ��� EDVNLQJ� VKDUNV
IURP� &DWDODQ� ZDWHUV� �ZHVWHUQ� 0HGLWHUUDQHDQ��� ZKRVH
WRWDO� OHQJWKV� UDQJHG� IURP����� WR�����FP��7RWDO� OHQJWKV
RI����EDVNLQJ�VKDUNV�FDXJKW�LQ�0DJKUHELQ�FRDVWDO�ZDWHUV
YDULHG�EHWZHHQ�����DQG�����FP��&DSDSp�HW�DO���������
$FFRUGLQJ�WR�/LSHM�HW�DO�� ��������6HUHQD��������DQG�*R�
ODQL�HW�DO�� �������� WRWDO� OHQJWK�RI�&��PD[LPXV�FDQ�UHDFK
������ FP� LQ� JHQHUDO�� 7RUWRQHVH� ������� DQG�&RPSDJQR
������� VWDWHG� HYHQ� JUHDWHU� VL]HV�� ������ DQG� ������ FP�
UHVSHFWLYHO\��+HQFH��LW�LV�SRVVLEOH�WR�VXJJHVW�WKDW�WKH�SUH�
VHQW� VSHFLPHQ� �FD�� ������ FP� 7/�� LV� RQH� RI� WKH� ODUJHVW
EDVNLQJ�VKDUNV�HYHU�FDSWXUHG�LQ�WKH�0HGLWHUUDQHDQ�6HD�

$OWKRXJK�EDVNLQJ�VKDUNV�DUH�QRQ�WDUJHW�VSHFLHV�LQ�WKH
0HGLWHUUDQHDQ�6HD�� WKH\�DUH�DFFLGHQWDOO\�FDXJKW�E\�QX�
PHURXV� ILVKLQJ� JHDUV� �6ROGR�� ������� 7KXV�� WKH\� DUH� HYL�
GHQWO\� YXOQHUDEOH� WR� E\FDWFK�� $FFLGHQWDO� FDSWXUH� RI
EDVNLQJ�VKDUNV�E\�FRDVWDO�ILVKHUPHQ�KDYH�EHHQ�UHSRUWHG
IURP� VHYHUDO� UHJLRQV� LQ� WKH�0HGLWHUUDQHDQ� 6HD� E\� %HQ�
7XYLD���������.uGH\Ý���������/LSHM�HW�DO����������.DEDVD�
NDO��������DQG�&DSDSp�HW�DO����������2QH�RI�WKH�EDVNLQJ
VKDUNV������FP�RI�7/��UHSRUWHG�E\�%HQ�7XYLD��������ZDV
HQWDQJOHG�LQ�JLOO�QHWV�DW�D�GHSWK�RI���P�QHDU�$NNR��HDVW�
HUQ�0HGLWHUUDQHDQ��RQ� -DQXDU\�����������ZKLOH� \HW� DQ�
RWKHU� LQGLYLGXDO� �����FP�RI�7/��ZDV�FDXJKW� LQ� WKH�YHU\
VDPH�DUHD�RQ�0DUFK���� ������&DSDSp�HW� DO�� ������� UH�
SRUWHG� WKDW� DOO� WKH� VSHFLPHQV� IURP� 0DJKUHELQ� FRDVWDO
ZDWHUV�ZHUH�FDSWXUHG�E\�SHODJLF�ILVKLQJ�JHDU�DW�GHSWKV�RI
PD[�� ���P�� $� ��PHWUH� ORQJ� �7/�� VXE�DGXOW� IHPDOH�ZDV
HQWDQJOHG�LQ�D�VWDWLRQDU\�ERQLWR�QHW��VHW�RQO\�����PHWUHV
RII� WKH� VKRUH� LQ� WKH� %D\� RI� $QWDO\D� �.DEDVDNDO�� ������
7ZR� EDVNLQJ� VKDUNV� UHFRUGHG� E\� .uGH\Ý� ������� RII� (U�
GHPOL�FRDVW��%D\�RI�0HUVLQ��ZHUH�HQWDQJOHG�LQ�VWDWLRQDU\
QHWV�� VHW�FORVH� WR� WKH� VKRUH��/LSHM�HW� DO�� ������� UHSRUWHG
RQ�WZR�MXYHQLOH�EDVNLQJ�VKDUNV������DQG�����FP�7/��DQG
ZHLJKLQJ����DQG�����NJ�� UHVSHFWLYHO\���ZKLFK�ZHUH�DF�
FLGHQWDOO\�FDXJKW� LQ�VWDWLRQDU\�QHWV� LQ� WKH�ZDWHUV�RII�3L�
UDQ��7KH�SUHVHQW�VSHFLPHQ��WRR��ZDV�D�YLFWLP�RI�D�JLOO�QHW
VHW� FORVH� �FD�� �� QDXWLFDO� PLOHV�� WR� WKH� VKRUH�� %DVNLQJ
VKDUN� LV� D� UDWKHU� UDUH� EXW� FRQVWDQWO\� SUHVHQW� VSHFLHV� LQ
WKH� HDVWHUQ� $GULDWLF� 6HD� �6ROGR� HW� DO��� ������� 2YHU� WKH
����������SHULRG�� WKHLU�RFFXUUHQFH� LQ� WKLV� DUHD� KLJKO\

LQFUHDVHG� RZLQJ� WR� WKH� DEXQGDQFH� RI� FRSHSRGV�� HVSH�
FLDOO\�&DODQXV�KHOJRODQGLFXV��6ROGR�HW�DO���������

$FFRUGLQJ�WR�)UDQFLV�	�'XII\���������LQVKRUH�UHFRUGV
RI� &�� PD[LPXV� IURP� PLVFHOODQHRXV� VRXUFHV� SHDNHG� LQ
VSULQJ�VXPPHU��ZLWK� IHZ�ZLQWHU� UHFRUGV�� -XVW� RFFDVLRQ�
DOO\�� DQ� LVRODWHG� LQGLYLGXDO� �� OLNH� WKH� SUHVHQW� EDVNLQJ
VKDUN� RU� WKH� $QWDO\D� VSHFLPHQ� FDXJKW� LQ� 'HFHPEHU
�������LV�FDXJKW�GXULQJ�WKH�ZLQWHU�PRQWKV��6WHHO��������
7KH�EDVNLQJ� VKDUN�DFFRXQWHG�E\�.DEDVDNDO� �������ZDV
DOVR�DFFLGHQWDOO\�FDXJKW�GXULQJ�WKH�ZLQWHU�LQ�D�VWDWLRQDU\
ERQLWR� QHW� VHW� LQ� FRDVWDO� ZDWHUV� LQ� WKH� %D\� RI� $QWDO\D�
0LJUDWLRQV�RI�EDVNLQJ�VKDUNV� LQ� WKH�VHDV�RI�7XUNH\��SDU�
WLFXODUO\� LQ� FRDVWDO� ZDWHUV� ZKHUH� LQWHQVLYH� ILVKHU\� E\
PHDQV�RI� VHYHUDO�NLQGV�RI�VWDWLRQDU\�QHWV� LV�FDUULHG�RXW�
VKRXOG� EH� GHWHUPLQHG� LQ� GHWDLO� LQ� RUGHU� WR� UHGXFH� WKH
SRVVLEOH�LPSDFWV�RI�WKLV�YXOQHUDEOH�VKDUN�E\�FDWFK�

*LOO�QHWWLQJ� LV� D� SRSXODU� WHFKQLTXH� RI� VPDOO�VFDOH
ILVKHU\� LQ�7XUNLVK�FRDVWDO�ZDWHUV� DQG�RSHUDWHG� WKURXJK�
RXW�WKH�\HDU��7KHUHIRUH��FRDVWDO� ILVKHUPHQ�VKRXOG�EH�LQ�
IRUPHG� DERXW� WKH� EDVNLQJ� VKDUN¤V� VWDWXV�� DERXW� WKH� EDQ
RQ�WUDGLQJ�HQGDQJHUHG�PDULQH�DQLPDOV��DQG�HQFRXUDJHG
WR� UHOHDVH� WKH� HQWDQJOHG� VSHFLPHQV�� %XGJHWLQJ� RI� FRQ�
VHUYDWLRQ�RI�HQGDQJHUHG�PDULQH�DQLPDOV�LV�DQ�LPSRUWDQW
REVWDFOH��SUHYHQWLQJ� ILVKHUPHQ� WR� UHOHDVH� WKH� HQWDQJOHG
VSHFLPHQV��*HQHUDOO\��ILVKHUPHQ�FODLP�WKDW�WKH\�KDYH�WR
ODQG�DQG�VHOO�ODUJH�VKDUNV�LQ�RUGHU�WR�FRPSHQVDWH�IRU�WKH
FRVW� RI� GDPDJHG� ILVKLQJ� JHDU�� 7KXV�� LQ� DGGLWLRQ� WR� LQ�
FOXGLQJ�WKH�EDVNLQJ�VKDUN�RQ�WKH�OLVW�RI�HQGDQJHUHG�PD�
ULQH�DQLPDOV�RI�7XUNLVK�VHDV�� WKH�JRYHUQPHQW�VKRXOG�VHW
D�SODQ�IRU�WKH�FRPSHQVDWLRQ�RI�GDPDJHG�ILVKLQJ�JHDU�LQ
WKH�HYHQW�RI� WKH� VKDUNV¤� HQWDQJOHPHQW�� %DVNLQJ� VKDUN� LV
OLVWHG� LQ� WKH�$FW��������(QGDQJHUHG�6SHFLHV�RI� WKH�6HDV
RI�7XUNH\��KRZHYHU��WKLV�UHJXODWLRQ�VHHPV�LQHIIHFWLYH�IRU
WKH�SURWHFWLRQ�RI� WKLV�JHQWOH�JLDQW�� LI� ILVKHUPHQ�KDYH�QR
LQWHQWLRQ� RI� UHOHDVLQJ� WKH� HQWDQJOHG� VSHFLPHQV�� $YDLO�
DEOH� VWXGLHV� RQ� WKH� GLVWULEXWLRQ� RI� EDVNLQJ� VKDUNV� LQ
7XUNLVK�ZDWHUV�LQGLFDWH�WKDW�WKH�VSHFLHV�RFFXUV�DORQJ�WKH
$HJHDQ� DQG� 0HGLWHUUDQHDQ� FRDVWDO� ZDWHUV� RI� 7XUNH\
WKURXJKRXW�WKH�\HDU�ZLWK�D�SHDN�LQ�ODWH�VSULQJ�DQG�HDUO\
DXWXPQ�� 7KLV� DQQXDO� RFFXUUHQFH� QHFHVVLWDWHV� UHYLVLQJ
WKH�WHUPV�RI�FRDVWDO�\HDU�URXQG�DUWLVDQDO�ILVKHU\�

$&.12:/('*0(176

7KH�DXWKRU�ZLVKHV�WR�WKDQN�0U��+DOLO�$7$d��0DQDJHU
RI�)LVKHUPHQ�&RRSHUDWLYH�RI�$OWuQROXN��IRU�SURYLGLQJ�PH
ZLWK� WKH� LQIRUPDWLRQ�RQ� WKH� EDVNLQJ� VKDUN� GLVFXVVHG� LQ
WKLV�DUWLFOH�
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+DNDQ�.$%$6$.$/
,FKWK\RORJLFDO�5HVHDUFK�6RFLHW\��7DQWDYL�0DKDOOHVL��0HQWHÝR çOX�&DGGHVL��îGLO�$SW���1R��������hPUDQL\H��75������� îVWDQEXO��7XUNH\

(�PDLO��KDNDQNDEDVDNDO#VXSHUSRVWD�FRP

329=(7(.

'QH����MDQXDUMD������VR�ORNDOQL�ULELßL�Y�PUHÊL��NL�VR�MR�QDVWDYLOL�NDNL�GYH�PRUVNL�PLOML��RG�.~m~NNX\XD��(GUHPLWVNL
]DOLY��69�(JHMVNR�PRUMH���QDÈOL�SR�QHVUHßL�XMHWHJD�RGUDVOHJD�VDPFD�PRUVNHJD�SVD�RUMDND�&HWRUKLQXV�PD[LPXV��*XQ�
QHUXV���������1MHJRYD�FHORWQD�GROÊLQD�MH�PHULOD�FFD������FP��WHÊD�SD�SULEOLÊQR�GYH�WRQL��7D�YUVWD�PRUVNLK�SVRY�VH
SRMDYOMD�Y�REDOQLK�YRGDK�(JHMVNHJD�PRUMD�LQ�7XUßLMH�YVH�OHWR��]�YUKXQFHP�Y�SR]QHP�VSRPODGDQVNHP�LQ�]JRGQMHP
MHVHQVNHP�ßDVX��2EUDYQDYDQL�PRUVNL�SHV�RUMDN�MH�QDMYHßML�GREUR�GRNXPHQWLUDQL�SULPHUHN�WH�YUVWH��NDU�MLK�MH�ELOR�NGDM
]DEHOHÊHQLK�Y�6UHGR]HPVNHP�PRUMX��=DUDGL�SRMDYOMDQMD�PRUVNLK�SVRY�RUMDNRY�Y�WXUÈNLK�REDOQLK�YRGDK�MH�SR�DYWRU�
MHYHP�PQHQMX�WUHED�ORNDOQH�ULELßH��NL�ORYLMR�QD�WUDGLFLRQDOQL�QDßLQ�]�PDQMÈLPL�PUHÊDPL�LQ�ßROQL��GRGREUD�VH]QDQLWL�]
QDUDYRYDUVWYHQLP�VWDWXVRP�PRUVNHJD�SVD�RUMDND�LQ�MLK�KNUDWL�SULVLOLWL��GD�VSXVWLMR�QD�SURVWRVW�Y�PUHÊH�]DSOHWHQH�RU�
MDNH�

.OMXÞQH�EHVHGH��PRUVNL�SHV�RUMDN��&HWRUKLQXV�PD[LPXV��(JHMVNR�PRUMH��SRMDYOMDQMH�Y�REUHÌQLK�YRGDK��REDOQR
ULELÊWYR��QDUDYRYDUVWYR

5()(5(1&(6

$NÚuUD\�� )�� �������� 7�UNL\H� 'HQL]� %DOuNODUu� YH� 7D\LQ
$QDKWDUu���QG�(GLWLRQ��3XEOLFDWLRQV�RI�îVWDQEXO�8QLYHUVLW\�
îVWDQEXO��QR������������S�
%DUUXOO�� -��� ,��0DWH�	�0��%XHQR� ��������2EVHUYDFLRQHV
GH� WLEXURQHV� �&KRQGULFKWK\HV� (XVHODFKLL�� HQ� DJXDV� GH
&DWDOXÇD��0HGLWHUUDQHR�1R���FRQ�DOJXQRV�DVSHFWRV�JHQH�
UDOHV�GH�VX�HFRORJtD��6FL��*HUXQG���������������
%HQ�7XYLD��$�� ��������5HYLVHG� OLVW�RI� WKH�0HGLWHUUDQHDQ
ILVKHV�RI�,VUDHO��,VU��-��=RRO������������
&DSDSm��&�� �������� /LVWH� FRPPHQWpH�GHV� VpODFKLHQV� GH
OD� UpJLRQ� GH� 7RXORQ� �GH� OD� FLRWDW� j� 6DLQW�7URSH]��� %XOO�
0XV��+LVW��1DW��0DUVHLOOH����������
&DSDSm�� &��� )�� +HPLGD�� -�� %HQVDFL�� %�� 6DtGL� 	� 0�� 1�
%UDGDt� �������� 5HFRUGV� RI� EDVNLQJ� VKDUNV�� &HWRUKLQXV
PD[LPXV� �*XQQHUXV�������� �&KRQGULFKWK\HV��&HWRUKLQL�
GDH��RII�WKH�0DJKUHELQH�VKRUH��VRXWKHUQ�0HGLWHUUDQHDQ��
D�VXUYH\��$QQDOHV��6HU��+LVW��1DW����������������
&RPSDJQR��/��-��9����������)$2�VSHFLHV�FDWDORJXH��9RO�
��� 6KDUNV� RI� WKH� ZRUOG�� $Q� DQQRWDWHG� DQG� LOOXVWUDWHG
FDWDORJXH�RI�VKDUNV�VSHFLHV�NQRZQ�WR�GDWH��3DUW����+H[�
DQFKLIRUPHV� WR� /DPQLIRUPHV�� )$2� )LVK�� 6\QRS��� ��� ��
����
)UDQFLV��0��3��	�&��'XII\���������'LVWULEXWLRQ��VHDVRQDO
DEXQGDQFH� DQG� E\FDWFK� RI� EDVNLQJ� VKDUNV� �&HWRUKLQXV
PD[LPXV�� LQ� 1HZ� =HDODQG�� ZLWK� REVHUYDWLRQV� RQ� WKHLU
ZLQWHU�KDELWDW��0DU��%LRO����������������

)ULFNH��5���0��%LOHFHQRçOX�	�+��0��6DUu� ��������$QQR�
WDWHG� FKHFOLVW� RI� ILVK� DQG� ODPSUH\� VSHFLHV� �*QDWKRVWR�
PDWD� DQG� 3HWURP\]RQWRPRUSKL�� RI� 7XUNH\�� LQFOXGLQJ� D
5HG� /LVW� RI� WKUHDWHQHG� DQG� GHFOLQLQJ� VSHFLHV�� 6WXWWJ�
%HLWU��1DWNG��$��%LRO��������������
*RODQL��'��� %��e]W}UN�	�1�� %DÚXVWD�� �������� )LVKHV� RI
WKH� HDVWHUQ� 0HGLWHUUDQHDQ�� 7XUNLVK� 0DULQH� 5HVHDUFK
)RXQGDWLRQ� �7�UN� 'HQL]� $UDÝWuUPDODUu� 9DNIu�� 7h'$9�
îVWDQEXO������S�
.DEDVDNDO�� +�� �������� &DSWXUH� RI� D� IHPDOH� EDVNLQJ
VKDUN�� &HWRUKLQXV� PD[LPXV� �*XQQHUXV�� ������� IURP
VRXWKHUQ�7XUNH\��$QQDOHV��6HU��+LVW��1DW����������������
.DEDVDNDO�� +�� ��������&HWRUKLQXV� PD[LPXV� �*XQQHUXV�
������ �/DPQLIRUPHV�� &HWRUKLQLGDH�� LQ� WKH� *XOI� RI
$QWDO\D�LQ�������$�VXPPDU\�RI� WKH�SUHYLRXV�UHFRUGV�RI
WKH� VSHFLHV� IURP�7XUNLVK�FRDVWDO�ZDWHUV� LQ� WKH�0HGLWHU�
UDQHDQ��$QQDOHV��6HU��+LVW��1DW����������������
.DEDVDNDO�� +�� 	� (�� .DEDVDNDO� �������� 6KDUNV� FDSWXUHG
E\�FRPPHUFLDO�ILVKLQJ�YHVVHOV�RII�WKH�FRDVW�RI�7XUNH\�LQ
WKH�QRUWKHUQ�$HJHDQ�6HD��$QQDOHV��6HU��+LVW��1DW���������
��������
.uGH\Ú��$�� (�� ��������2FFXUUHQFH�RI� WKH� EDVNLQJ� VKDUN�
&HWRUKLQXV� PD[LPXV�� LQ� WKH� QRUWKHUQ� /HYDQWLQH�� WKH
HDVWHUQ�0HGLWHUUDQHDQ��7KH� ,QWHUQDWLRQDO�0HGLWHUUDQHDQ
)LVKHULHV�&RQJUHVV��%RRN�RI�$EVWUDFWV��8QLYHUVLW\�RI�(JH�
î]PLU��SS������
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/LSHM�� /��� 7�� 0DNRYHF�� 0�� 2UODQGR� 	� 9�� ÈLÉD� �������
2FFXUUHQFH� RI� WKH� EDVNLQJ� VKDUN��&HWRUKLQXV� PD[LPXV
�*�QQHUXV���������LQ�WKH�ZDWHUV�RII�3LUDQ��*XOI�RI�7ULHVWH�
1RUWKHUQ�$GULDWLF���$QQDOHV��6HU��1LVW��1DW��������������
����
/LSHM��/���$��'H�0DGGDOHQD�	�$��6ROGR���������6KDUNV�RI
WKH�$GULDWLF�6HD��.QMLÌQLFD�$QQDOHV�0DMRUD��.RSHU�����
S�
3DSDFRQVWDQWLQRX��&����������&KHFN�OLVW�RI�PDULQH�ILVKHV
RI�*UHHFH�� )DXQD�*UDHFLDH� ���1DWLRQDO� &HQWHU� IRU�0D�
ULQH�5HVHDUFK��+HOOHQLF�=RRORJLFDO�6RFLHW\��$WKHQV�����
S�

6HUHQD��)����������)LHOG�LGHQWLILFDWLRQ�JXLGH�WR�WKH�VKDUNV
DQG�UD\V�RI�WKH�0HGLWHUUDQHDQ�DQG�%ODFN�6HD��)$2�6SH�
FLHV� ,GHQWLILFDWLRQ� *XLGH� IRU� )LVKHU\� 3XUSRVHV�� )$2�
5RPH�����S�
6ROGR��$����������6WDWXV�RI�VKDUNV�LQ�WKH�0HGLWHUUDQHDQ�
$QQDOHV��6HU��+LVW��1DW������������������
6ROGR�� $��� '�� /XÞLÜ� 	� ,�� -DUGDV�� �������� %DVNLQJ� VKDUN
�&HWRUKLQXV� PD[LPXV�� RFFXUUHQFH� LQ� UHODWLRQ� WR� ]RR�
SODQNWRQ� DEXQGDQFH� LQ� WKH� HDVWHUQ� $GULDWLF� 6HD�� &\�
ELXP�����������������
6WHHO��5����������6KDUNV�RI�WKH�:RUOG��)DFWV�RQ�)LOH�3XE�
OLFDWLRQV��1HZ�<RUN������S�
7RUWRQHVH��(����������)DXQD�G¤,WDOLD��9RO��,,��/HSWRFDUGLD�
&LFORVWRPDWD��6HODFKLL��&DOGHULQL��%RORJQD������S�


