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,QVWLWXWH�IRU�6HD�DQG�&RDVWDO�DUHD��+5�������'XEURYQLN��.QH]D�'DPMDQD�-XGH�����&URDWLD

(GKHP�+$6.29,Ü
'HSDUWPHQW�IRU�%LRORJ\��)DFXOW\�IRU�1DWXUDO�DQG�0DWKHPDWLFDO�6FLHQFHV��8QLYHUVLW\�RI�6DUDMHYR�

%L+�������6DUDMHYR��=PDMD�RI�%RVQH��������%RVQLD�DQG�+HU]HJRYLQD

$%675$&7

7KH�EXWWHUILVK�6WURPDWHXV� ILDWROD� VSHFLPHQ� �WRWDO� OHQJWK�7/ �����FP��ZHLJKW�: �������J�����ZDV� FDXJKW�QHDU
.OHN��VRXWKHUQ�$GULDWLF��&URDWLDQ�FRDVW���$FFRUGLQJ�WR�WKH�SUHYLRXV�UHFRUGV�RI�WKH�VSHFLHV�LQ�WKH�$GULDWLF�6HD��LW�PD\
EH�VWDWHG�WKDW�LW�LV�UDUH�LQ�WKH�DUHD��7KH�PDLQ�PRUSKRPHWULF�DQG�PHULVWLF�GDWD�DUH�JLYHQ�

.H\�ZRUGV��6WURPDWHXV�ILDWROD��RFFXUUHQFH��UDULW\��HDVWHUQ�$GULDWLF

5(9,6,21(�'(,�5,7529$0(17,�',�/(&&,$�%$67$5'$��67520$7(86�),$72/$
/,11$(86��������,1�$'5,$7,&2�25,(17$/(

6,17(6,

1HO�QRYHPEUH������o�VWDWR�FDWWXUDWR�XQ�HVHPSODUH�GL�OHFFLD�EDVWDUGD�6WURPDWHXV�ILDWROD��OXQJKH]]D�WRWDOH� �����
FP��SHVR� ��������J�����QHOOH�DFTXH�FRVWLHUH�YLFLQR�D�.OHN��$GULDWLFR�PHULGLRQDOH��FRVWD�FURDWD���,Q�DFFRUGR�FRQ�OH
VHJQDOD]LRQL�SDVVDWH�GL�WDOH�VSHFLH�QHO�PDUH�$GULDWLFR��JOL�DXWRUL�OD�GHILQLVFRQR�UDUD�LQ�TXHVW¢DUHD��1HOO¢DUWLFROR�YHQ�
JRQR�ULSRUWDWL�L�SULQFLSDOL�GDWL�PRUIRPHWULFL�H�PHULVWLFL�

3DUROH�FKLDYH��6WURPDWHXV�ILDWROD��ULWURYDPHQWR��UDULWj��$GULDWLFR�RULHQWDOH
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7KH�EXWWHUILVK��6WURPDWHXV� ILDWROD� /LQQDHXV�������� LV
D�EHQWKRSHODJLF�PDULQH�ILVK�RFFXUULQJ�DW�GHSWKV�UDQJLQJ
IURP����WR����P��,W�RFFXUV�DORQJ�WKH�$WODQWLF�FRDVWV�IURP
WKH�%D\�RI�%LVFD\��UDUH��VRXWKZDUG�WR�WKH�&DSH�RI�*RRG
+RSH�� DQG� LQ� WKH� 0HGLWHUUDQHDQ� �QRW� LQ� $GULDWLF�
�+DHGULFK�� ������� -DUGDV� ������� ������ UHSRUWHG� RQ� LWV
SUHVHQFH�LQ�WKH�$GULDWLF�6HD��IDLUO\�UDUH���ZKLOH�+DHGULFK
������� H[FOXGHG� LWV� SUHVHQFH� LQ� WKH� $GULDWLF�� <RXQJ
VSHFLPHQV�DUH�RIWHQ� IRXQG�DVVRFLDWHG�ZLWK� SHODJLF�PH�
GXVDH�� IRUPLQJ� ODUJH� VKRDOV� �-DUGDV�� ������� ,W� IHHGV� RQ
VPDOO� ILVKHV�� ]RRSODQNWRQ� DQG� PHGXVDH� �+DHGULFK�
������

7KHUH�DUH�QR�GDWD�DYDLODEOH�RQ�ELRORJ\�DQG�HFRORJ\
RI�WKLV�VSHFLHV�LQ�WKH�$GULDWLF�6HD��7KH�DLP�RI�WKLV�SDSHU
LV�WR�SUHVHQW�GDWD�UHJDUGLQJ�WKH�QHZ�UHFRUG�RI�EXWWHUILVK
LQ�WKH�HDVWHUQ�$GULDWLF��ZLWK�D�UHYLHZ�RI�$GULDWLF�UHFRUGV�
DQG�LWV�PRUSKRPHWULF�DQG�PHULVWLF�FKDUDFWHUV�

0$7(5,$/�$1'�0(7+2'6

7KH� EXWWHUILVK� VSHFLPHQ� �WRWDO� OHQJWK� 7/ ����� FP�
ZHLJKW�: ������� J����� �)LJ�� ���ZDV� FDXJKW� E\� JLOO�QHW
RQ��WK�1RYHPEHU������QHDU�WKH�YLOODJH�RI�.OHN��VRXWKHUQ
$GULDWLF��&URDWLDQ�FRDVW�� �)LJ�����DW�D�GHSWK�RI����P�RQ
URFN\�PXGG\� ERWWRP�� 7KH� VSHFLPHQ�ZDV� LGHQWLILHG� DF�
FRUGLQJ�WR�ÉROMDQ��������� ,W�ZDV�VXEVHTXHQWO\�PHDVXUHG
WR�WKH�QHDUHVW�����FP�DQG�ZHLJKHG�WR�WKH�QHDUHVW�����J�
7KH� PHULVWLF� FKDUDFWHUV� FRQVLGHUHG� ZHUH� GRUVDO�� DQDO
DQG� SHFWRUDO� ILQV�� ,W� LV� GHSRVLWHG� LQ� WKH� ,FKWK\RORJLFDO
&ROOHFWLRQ�RI� WKH� ,QVWLWXWH�RI�2FHDQRJUDSK\�DQG�)LVKHU�
LHV�LQ�6SOLW��&URDWLD��,25������

)LJ�� ��� 6SHFLPHQ� RI� WKH� EXWWHUILVK� 6�� ILDWROD� ���� 7/�  
�����FP��
6O�����3ULPHUHN�ILJH�6��ILDWROD�����FHORWQD�GROËLQD� �����
FP��

5(68/76�$1'�',6&866,21

,Q�7DEOH����WKH�PDLQ�PRUSKRPHWULF�DQG�PHULVWLF�GDWD
DUH�JLYHQ��7KH�PHULVWLF�FKDUDFWHULVWLFV�RI�EXWWHUILVK�DUH�LQ
DJUHHPHQW�ZLWK�GDWD�E\�+DHGULFK���������L�H��'��������$
�������3�������

'HVFULSWLRQ�RI�WKH�$GULDWLF�VSHFLPHQ

7KH� VSHFLPHQ� KDV� D� GHHS� FRPSUHVVHG� ERG\�� (\HV
DQG�PRXWK�DUH� VPDOO�� GRUVDO� ILQ� VLQJOH� DQG� ORQJ�EDVHG�
ORQJHU�WKDQ�WKH�VLPLODU�DQDO�ILQ��$QWHULRU�UD\V�DUH�ORQJHU
WKDQ� WKRVH� WKDW� IROORZ��EXW� ILQV�DUH�QRW� IDOFDWH��3HFWRUDO
ILQV� DUH� EURDG� DQG�ZLQJ�OLNH�� EXW� QRW� SURORQJHG��ZKLOH
SHOYLF�ILQV�DUH�DEVHQW��&RORXU�LV�JHQHUDOO\�EOXLVK�RQ� WKH
EDFN�DQG�ZKLWLVK�RQ�WKH�VLGHV�DQG�EHORZ��RYHUDOO�ZLWK�D
VLOYHU�WLQJH�

)LJ�����6LWH�ZKHUH�WKH�VSHFLPHQ�RI�6��ILDWROD�ZDV�FDXJKW
�.OHN��VRXWKHUQ�$GULDWLF��
6O�� ��� /RNDOLWHWD� XMHWHJD� SULPHUND� ILJH� 6�� ILDWROD� �.OHN�
MXËQL�-DGUDQ��

*UDHIIH��������UHSRUWHG�RQ�WKH�SUHVHQFH�RI�EXWWHUILVK
DW� WKH�7ULHVWH� ILVK�PDUNHW�DQG� WKHLU�RFFXUUHQFH� WRJHWKHU
ZLWK�WKH�MHOO\ILVK�5KL]RVWRPD�SXOPR�/��7KH�ILUVW�UHFRUG�RI
WKH� EXWWHUILVK�ZDV�PDGH� QHDU� 5LMHND� RQ� ��WK� -XO\� ����
�/DQJKRIIHU�� ������� 2WKHU� UHFRUGV� ZHUH� PDGH� LQ� WKH
1HUHWYD�&KDQQHO�RQ�1RYHPEHU�����������2QRIUL��������
LQ� WKH� 7USDQM� DUHD� �3HOMHÊDF� SHQLQVXOD�� RQ� )HEUXDU\� ��
����� �3DOODRUR�	� -DUGDV�� ������� LQ� WKH�'XEURYQLN� DUHD
�ZLWKRXW�GDWD�RQ�GDWH�RI�FDSWXUH�� �0XÊLQ�������� DQG� LQ
WKH�9LV�FKDQQHO��ZLWKRXW�GDWD�RQ�GDWH�RI�FDSWXUH���2QR�
IUL�� ������� 7KH� ILUVW� UHFRUG� RI� D� MXYHQLOH� EXWWHUILVK� ZDV
PDGH�QHDU�6WRQáLFD��9LV�,VODQG��RQ���UG�6HSWHPEHU�����
�'XOáLß�HW�DO���������

7KLV� UHFRUG� FRXOG� SRVVLEO\� EH� FRQQHFWHG� ZLWK� WKH
ILQGLQJV�RI�KXJH�TXDQWLWLHV�RI�MHOO\ILVKHV��5��SXOPR��3HOD�
JLD�QRFWLOXFD��&RW\ORUKL]D�WXEHUFXODWD�DQG�$XUHOLD�DXULWD
LQ������DORQJ�WKH�HQWLUH�HDVWHUQ�$GULDWLF�FRDVW��'��/XáLß�
SHUV�� FRPP���� VLQFH� WKH\� FRQVWLWXWH� D� YHU\� VLJQLILFDQW
FRPSRQHQW�RI� WKH�VSHFLHV¤�GLHW��$Q�XQXVXDO�RFFXUUHQFH
RI�VXFK�UDUHO\�IRXQG�ILVK�FRXOG�EH�UHODWHG�WR�WKH�FKDQJHV
LQ� FOLPDWH� DQG�RU� RFHDQRJUDSKLF� FRQGLWLRQV� �4XLJOH\�
������'XOáLß�HW� DO��� ������� 7KH�SHQHWUDWLRQ� DQG�RFFXU�
UHQFH�RI� WKH�VSHFLHV�PD\�DOVR�EH�FRQQHFWHG�ZLWK� VRPH
VSHFLDO�RFHDQRJUDSKLF�FRQGLWLRQV�DQG� LQSXW�RI� LQWHUPH�
GLDQ�ZDWHUV� ��������P�� LQ� WKH�$GULDWLF� �$GULDWLF� LQJUHV�
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VLRQV��� ZKLFK� LQIOXHQFHG� WKH� LQFUHDVH� LQ� VDOLQLW\� DQG
WHPSHUDWXUH��)XUWKHUPRUH��3DOODRUR��������VWDWHG�WKDW�WKH
$GULDWLF�LQJUHVVLRQV�FDXVHG�PRUH�UDUH�VSHFLHV�WR�DSSHDU
LQ�WKH�FHQWUDO�$GULDWLF�UHJLRQ�LQ�WKH���������SHULRG�

7DE�����0RUSKRPHWULF��LQ�FP��DQG�PHULVWLF�GDWD�RI� WKH
EXWWHUILVK�VSHFLPHQ�����LQ�WKH�VRXWKHUQ�$GULDWLF�
7DE�� ��� 0RUIRPHWULàQL� �Y� FP�� LQ� PHULVWLàQL� SRGDWNL� R
SULPHUNX�ILJH������XMHWH�Y�MXËQHP�-DGUDQX�

:HLJKW��:���J� ������
:HLJKW�RI�JRQDGV��J� ���
0RUSKRPHWULF�FKDUDFWHUV��FP�
7RWDO�OHQJWK��7/� ����
6WDQGDUG�OHQJWK��6/� ����
+HDG�OHQJWK��/F� ����
3UHGRUVDO�OHQJWK��/SG� ����
3UHDQDO�OHQJWK��/SD� ����
3UHSHFWRUDO�OHQJWK��/SS� ���
'RUVDO�ILQ�OHQJWK��/G� ����
$QDO�ILQ�OHQJWK��/D� ����
3HFWRUDO�ILQ�OHQJWK��/S� ���
&DXGDO�ILQ�OHQJWK��/F� ���
0D[LPDO�ERG\�KHLJKW��7PD[� ����
0LQLPDO�ERG\�KHLJKW��7PLQ� ���
(\H�GLDPHWHU��2� ���
,QWHURUELWDO�OHQJWK��,R� ���
3UHRUELWDO�OHQJWK��3R� ���
0HULVWLF�FKDUDFWHUV
'RUVDO�ILQ��'� ��
3HFWRUDO�ILQ��3� ��
$QDO�ILQ��$� ��

,W�FRXOG�EH�SRLQWHG�RXW�WKDW�WKH�WHUP�
UDULW\
�LV�D�VXE�
MHFWLYH�DQG�HODVWLF�WHUP�YDU\LQJ�ZLWK�SODFH�DQG��PRUHR�
YHU��LV�VXEMHFW�WR�FKDQJH�ZLWK�RXU�LQFUHDVLQJ�NQRZOHGJH
RI�WKH�IDXQD��$FFRUGLQJ�WR�0RURYLß��������� WKH�UDULW\�RI
FHUWDLQ�ILVK�VSHFLHV�FRXOG�EH�HYDOXDWHG�IURP�WKH�UHFRUGV
LQ� VFLHQWLILF� OLWHUDWXUH�� 7KH� VDPH�DXWKRU� SURSRVHG� WKUHH
SRVVLELOLWLHV� UHJDUGLQJ� WKH� WHUP� UDULW\�� D�� LI� D� VSHFLHV� LV
UHFRUGHG� OHVV� WKDQ� ILYH� WLPHV�� LW� VKRXOG� EH� WUHDWHG� DV� D
YHU\� UDUH� VSHFLHV�� E�� LI� WKHUH� DUH� XS� WR� WHQ� UHFRUGV�� WKH
VSHFLHV�VKRXOG�EH�FRQVLGHUHG�UDUH��DQG�F��D�ILVK�VSHFLHV
FDXJKW� LQ�FHUWDLQ�DUHDV�DQG�RQO\�GXULQJ� VSHFLILF� VHDVRQ
VKRXOG�EH�WUHDWHG�DV�IDLUO\�UDUH��,I�ZH�WDNH�WKLV�HYDOXDWLRQ
LQWR�FRQVLGHUDWLRQ��WKHQ�WKH�EXWWHUILVK�LV�D�UDUH�VSHFLHV�LQ
WKH�$GULDWLF�6HD��$OWKRXJK�VXFK�VSHFLHV�PD\�QRW�EH�YHU\
LPSRUWDQW� IRU� FRPPXQLW\� PHWDEROLVP� DQG� VRPH� RWKHU
IXQFWLRQDO� SURSHUWLHV�� WKH\� PD\� FRQVWLWXWH� WKH� ODUJHVW
FRPSRQHQW�RI�VSHFLHV�ULFKQHVV��3XWPDQ���������6DQWRV�HW
DO���������QRWHG�WKDW�6��ILDWROD�ZDV�D�YHU\�UDUH�VSHFLHV�RII
WKH�$OJDUYH� �VRXWKHUQ� 3RUWXJDO���ZKLOH�+DHGULFK� ������
VWDWHG�WKDW�LW�ZDV�UDUH�LQ�WKH�%D\�RI�%LVFD\��3DSDFRQVWDQ�
WLQRX��������UHSRUWHG�RQ�WKH�UDULW\�RI�6��ILDWROD�LQ�*UHHN
ZDWHUV�� ,W� WKXV� DSSHDUV� WKDW� WKLV� VSHFLHV� LV� UDUH� LQ� WKH
DERYH�PHQWLRQHG�DUHDV��EXW�PRUH�DEXQGDQW�LQ�WKH�DUHDV
VRXWKZDUG� IURP� 0RURFFR� WR� WKH� &DSH� RI� *RRG� +RSH
�6RXWK�$IULFD�� �+DHGULFK���������:H�PD\�FRQFOXGH� WKDW
WKH�UDULW\�RI�WKH�EXWWHUILVK�LQ�WKH�$GULDWLF�6HD�LV�QRW�FRQ�
QHFWHG�ZLWK� WKH� XVH� RI� LQDSSURSULDWH� ILVKLQJ� JHDUV�� EXW
WKDW�ZH�DUH�GHDOLQJ�ZLWK�D�WUXO\�UDUH�VSHFLHV�

7KH� VWDWXV� RI� EXWWHUILVK� QHHGV� WR� EH� HYDOXDWHG� RQ� D
FRQWLQXRXV�EDVLV�DV�LW�LV�EHFRPLQJ�LQFUHDVLQJO\�DSSDUHQW
WKDW� XQFRPPRQ� VSHFLHV�� DQG� SDUWLFXODUO\� WKRVH� RQ� WKH
HGJH�RI� WKHLU�GLVWULEXWLRQ��FDQ�EH�HVVHQWLDO� LQGLFDWRUV�RI
HQYLURQPHQWDO�FKDQJHV�

2�32-$9/-$1-8�),*(��67520$7(86�),$72/$�/,11$(86�������
9�9=+2'1(0�-$'5$16.(0�025-8��35(*/('

-DNRY�'8/Þ,Ü��6DQMD�0$7,Ü�6.2.2�	�3HUR�7870$1
,QVWLWXWH�RI�2FHDQRJUDSK\�DQG�)LVKHULHV��+5�������6SOLW��3�2��%2;������&URDWLD

(�PDLO��GXOFLF#L]RU�KU

9ODGR�212)5,
,QVWLWXWH�IRU�6HD�DQG�&RDVWDO�DUHD��+5�������'XEURYQLN��.QH]D�'DPMDQD�-XGH�����&URDWLD

(GKHP�+$6.29,Ü
'HSDUWPHQW�IRU�%LRORJ\��)DFXOW\�IRU�1DWXUDO�DQG�0DWKHPDWLFDO�6FLHQFHV��8QLYHUVLW\�RI�6DUDMHYR�

%L+�������6DUDMHYR��=PDMD�RI�%RVQH��������%RVQLD�DQG�+HU]HJRYLQD

329=(7(.

1RYHPEUD������MH�ELOD�Y�KUYDÈNLK�REUHÊQLK�YRGDK�EOL]X�YDVL�.OHN��MXÊQL�-DGUDQ��XMHWD�ILJD�6WURPDWHXV�ILDWROD��FH�
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ORWQD� GROÊLQD�  � ����� FP�� WHÊD�  � ������� J������*OHGH� QD� SUHMÈQMH� SRGDWNH� R� WHM� YUVWL� Y� -DGUDQVNHP�PRUMX� JUH� ]D
EUÊNRQH�UHGNR�YUVWR�Y�WHP�REPRßMX��3RGDQL�VR�JODYQL�PRUIRPHWULßQL�LQ�PHULVWLßQL�SRGDWNL�XMHWHJD�SULPHUND�

.OMXÞQH�EHVHGH��6WURPDWHXV�ILDWROD��SRMDYOMDQMH��UHGNRVW��Y]KRGQL�-DGUDQ

5()(5(1&(6

'XOÞLÜ�� -��� %��*UEHF�	� /�� /LSHM� �������� ,QIRUPDWLRQ� RQ
WKH� $GULDWLF� LFKWK\RIDXQD� �� HIIHFW� RI� ZDWHU� ZDUPLQJ"
$FWD�$GULDW����������������
'XOÞLÜ�� -��� $�� 3DOODRUR� 	� 0�� .UDOMHYLÜ� ��������2FFXU�
UHQFH�RI�EOXHILVK��3RPDWRPXV�VDOWDWRU� �/LQQDHXV��������
DQG�EXWWHUILVK��6WURPDWHXV� ILDWROD� /LQQDHXV�������� MXYH�
QLOHV� LQ� WKH�HDVWHUQ� FHQWUDO�$GULDWLF��$QQDOHV�� 6HU��+LVW�
1DW����������������
*UDHIIH�� (�� �������� hEHUVLFKW� GHU� 6HHWKLHUIDXQD� GHV
*ROIHV� YRQ� 7ULHVW� QHEVW� 1RWL]HQ� XEHU� 9RUNRPPHQ�� /H�
EHQVZHLVH��(UVFKHLQXQJV�XQG�)RUWSIODQ]XQJV]HLW�GH�HLQ�
]HOQHQ�$UWHQ��3LVFHV��)LVFKH���S�������
+DHGULFK�� 5�� /�� �������� 6WURPDWHLGDH�� ,Q�� :KLWHKHDG�
3�-�3���0��/��%DXFKRW�� -��&��+XUHDX�� -��1LHOVHQ�	�(��7RU�
WRQHVH��HGV����)LVKHV�RI�WKH�QRUWK�HDVWHUQ�$WODQWLF�DQG�WKH
0HGLWHUUDQHDQ��81(6&2��3DULV������SS�
-DUGDV�� ,�� ��������&KHFN�OLVW�RI� WKH� ILVKHV� �VHQVX� ODWR��RI
WKH� $GULDWLF� 6HD� �&\FORVWRPDWD�� 6HODFKLL�� 2VWHLFKWK\HV�
ZLWK�UHVSHFW�RI� WD[RQRP\�DQG�HVWDEOLVKHG�QXPEHU��%LR�
VLVWHPDWLND�������������LQ�&URDW��
-DUGDV�� ,�� �������� -DGUDQVND� LKWLRIDXQD�� ÉNROVND� NQMLJD�
=DJUHE������SS�
/DQJKRIIHU�� $�� �������� 3RSLV� ULED� QDURGQRJ� ]RRORÊNRJ
PX]HMD� X� =DJUHEX� GR� NRQFD� JRGLQH� ������ *ODVQLN
KUYDWVNRJ� QDUDYRVORYQRJ� GUXÊWYD�� ;9� �� SUYD� SRORYLQD�
9ODVQLÊWYR�L�QDNODGD�GUXÊWYD��2WRQ�.XáHUD��HG���
0XÇLQ�� '�� �������� ,FKW\RORJLFDO� FROOHFWLRQ� �&\FORVWR�
PDWD��6HODFKLL��2VWHLFKWK\HV��RI�WKH�1DWXUDO�+LVWRU\�0X�
VHXP� RI� WKH� %LRORJLFDO� ,QVWLWXWH�� 'XEURYQLN�� 0DWLFH
VUSVNH�]D�SULURGQH�QDXNH��������������

0RURYLÜ��'����������2Q�WKH�UHFRUGV�RI�UDUH�ILVK�VSHFLHV�
3RPRUVNL�]ERUQLN����������������LQ�&URDW��
2QRIUL��,����������5LEH��3LVFHV��SULURGRVORYQRJ�PX]HMD�X
6SOLWX��0DWLFH�VUSVNH�]D�SULURGQH�QDXNH������������
2QRIUL�� ,�� ��������2Q� UDUH� ILVK� VSHFLHV� LQ� WKH� $GULDWLF
6HD�� ,Q��)LQND��%���6�� -XNLß��6��.DÊWHOD��0��0DUDV�� ,��3HW�
ULFLROL�	�7��9RGRSLMD��HGV����=ERUQLN�UDGRYD�]QDQVWYHQRJ
VNXSD� �7LVXßX� JRGLQD� SUYRJ� VSRPHQD� ULEDUVWYD� X
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