
FRQWHQWV 

���$LU�7HPSHUDWXUH 

���1XPEHU�RI�¶KRW·�DQG�¶FROG·�GD\V������ 
����HDFK�\HDU 

���5DLQIDOO�VHDVRQDOLW\ 

���$QQXDO�UDLQIDOO 

���6QRZ�GD\V� 

���3RVLWLRQ�RI�WKH�*XOI�6WUHDP 

���/HQJWK�RI�JURZLQJ�VHDVRQ 

���3RWDWR�SURGXFWLRQ 

���'DWH�RI�À�UVW�VLJKWLQJ�RI� 
����VZDOORZ 

����)LUVW�DSSHDUDQFH�RI�ODUJH�ZKLWH������ 
������EXWWHUÁ�\ 

����0HDQ�ULYHU�Á�RZ�LQ�5LYHU�%XVK 

����*URXQGZDWHU�OHYHOV�LQ�.LOO\JOHQ���� 
������DQG�'XQPXUU\ 

����6HD�OHYHO�LQ�1RUWKHUQ�,UHODQG 

$SSHQGL[�����$FNQRZOHGJHPHQWV 
$SSHQGL[�����'DWD�6RXUFHV 



,QWURGXFWLRQ 

´&OLPDWH�FKDQJH�LV�WKH�PRVW�VHYHUH�SUREOHP�ZH�DUH�IDFLQJ�WRGD\µ ��WKLV�ZDV
 
WKH�PHVVDJH�IURP�WKH�8.�*RYHUQPHQW·V�FKLHI�VFLHQWLÀ�F�DGYLVHU�6LU�'DYLG�.LQJ
 
LQ�-DQXDU\������
 

6LQFH�WKH�����V��WKH�ZRUOG�KDV�ZDUPHG�E\ 
DERXW�����Ü &�SHU�GHFDGH��,Q�1RUWKHUQ 
,UHODQG��IRXU�RXW�RI�WHQ�RI�WKH�ZDUPHVW�\HDUV�RQ 
UHFRUG�RFFXUUHG�LQ�WKH�ODVW 
GHFDGH���7KHVH�DUH�VWDUWOLQJ�VWDWLVWLFV���7KH 
FOHDU�PHVVDJH�IURP�WKH�VFLHQWLÀ�F 
FRPPXQLW\�LV�WKDW�ZDUPLQJ�LV�GXH��DW�OHDVW 
LQ�SDUW��WR�WKH�LQFUHDVLQJ�FRQFHQWUDWLRQV�RI 
JUHHQKRXVH�JDVHV�LQ�WKH�DWPRVSKHUH� 

7R�DVVLVW�LQ�UHVSRQGLQJ�WR�WKH�WKUHDW�RI 
FOLPDWH�FKDQJH��DQG�LGHQWLI\LQJ�LWV�HIIHFWV��WKH 
8.�FRPPLVVLRQHG�D�UHSRUW�LQ����� 
HQWLWOHG�¶,QGLFDWRUV�RI�&OLPDWH�&KDQJH�LQ�WKH 
8.·��7KH�RULJLQDO�UHSRUW�UHFRPPHQGHG��� 
LQGLFDWRUV�LQ�WKH�DUHDV�RI��&OLPDWH� 
+\GURORJ\��6HD�/HYHO�DQG�$LU�3ROOXWLRQ� 
,QVXUDQFH��(QHUJ\��7RXULVP�DQG�)LUH��+HDOWK�� 
$JULFXOWXUH�DQG�)RUHVWU\��,QVHFWV�DQG�%LUGV� 
0DULQH�DQG�)UHVKZDWHUV� 

7KH�UHSRUW�ZDV�XSGDWHG�LQ�����������DQG 
��RI�WKH�RULJLQDO�LQGLFDWRUV�KDYH�QRZ�EHHQ 
GLVFRQWLQXHG��7KLV�UHSRUW�FDQ�EH�YLHZHG�RQ�WKH 
ZHE�DW� 

KWWS���ZZZ�QEX�DF�XN�LFFXN� 

7KH�UHSRUW�LV�EDVHG�RQ�GDWD�REWDLQHG�SULPDULO\ 
IRU�*UHDW�%ULWDLQ��DQG�VR�LW�ZDV�IHOW�WKDW�D 

VLPLODU�UHSRUW�IRFXVVLQJ�VSHFLÀ�FDOO\�RQ�1RUWKHUQ 
,UHODQG�ZRXOG�EH�H[WUHPHO\�EHQHÀ�FLDO� 
¶&OLPDWH�&KDQJH�,QGLFDWRUV�IRU�1RUWKHUQ 
,UHODQG·��LGHQWLÀ�HV�D�VHW�RI 
LQGLFDWRUV�ZKLFK�FRXOG�EH�XVHG�WR 
PRQLWRU�KRZ�WKH�FOLPDWH�RI�1RUWKHUQ 
,UHODQG�LV�FKDQJLQJ��DQG�KRZ�LW�PD\�EH 
DIIHFWLQJ�DVSHFWV�RI�RXU�OLYHV�DQG�QDWXUDO 
HQYLURQPHQW�� 

,Q�WKH�ORQJ�WHUP��FOLPDWH�FKDQJH�PD\�KDYH 
ODUJH�LPSDFWV�RQ�RXU�HFRQRP\�DQG�GDLO\ 
OLYHV��:LWKLQ�WKH�QH[W�GHFDGH�RU�VR��WKH�À�UVW 
WKLQJV�WR�FKDQJH�PD\�EH�VXEWOH�DVSHFWV�RI�WKH 
EHKDYLRXU�RI�SODQWV� 
DQLPDOV�DQG�SHRSOH�ZKHUH�ZH�DOUHDG\�NQRZ 
WKHP�WR�EH�VHQVLWLYH�WR�FOLPDWH�FKDQJH�IURP 
SDVW�UHFRUGV��7KLV�W\SH�RI�LQGLFDWRU�KDV�EHHQ 
LQFOXGHG��DV�ZHOO�DV�WKH�PRUH�REYLRXV�RQHV� 
VXFK�DV�WHPSHUDWXUH�DQG�UDLQIDOO� 

7KLV�UHSRUW�WDNHV�DFFRXQW�RI�SUHYLRXV 
VWXGLHV�RI�FOLPDWH�FKDQJH�LPSDFW��7KH 
6FRWODQG�DQG�1RUWKHUQ�,UHODQG�)RUXP�)RU� 
(QYLURQPHQWDO�5HVHDUFK��61,))(5� 
SXEOLVKHG�D�VFRSLQJ�VWXG\�HQWLWOHG 
¶,PSOLFDWLRQV�RI�&OLPDWH�&KDQJH�IRU� 
1RUWKHUQ�,UHODQG��,QIRUPLQJ�6WUDWHJ\ 
'HYHORSPHQW·�LQ�������7KLV�GHWDLOV�WKH�OLNHO\ 
FKDQJHV�LQ�FOLPDWH�DQG�WKH�UHVSRQVHV�RI 



,QWURGXFWLRQ 

���VHFWRUV�UDQJLQJ�IURP�:DWHU�5HVRXUFHV� 
$JULFXOWXUH��+RUWLFXOWXUH�DQG�)RUHVWU\�WR�&RDVWDO 
DQG�)ORRG�'HIHQFH�7RXULVP� 

7KH�LQGLFDWRUV�LQ�WKLV�UHSRUW�KDYH�EHHQ� 
FKRVHQ�EHDULQJ�LQ�PLQG�WKH�IROORZLQJ� 
IDFWRUV� 

��$�JUHDW�GHDO�RI�UHVHDUFK�KDV�DOUHDG\�EHHQ 
FDUULHG�RXW�LQ�FRPSLOLQJ�WKH�8. 
UHSRUW��DQG�VR�WKLV�UHVHDUFK�KDV�EHHQ�XVHG�DV�D 
EDVLV�IRU�WKH�1RUWKHUQ�,UHODQG 
UHSRUW��3URSRVDOV�IRU�LQGLFDWRUV�IURP�RWKHU� 
FRXQWULHV��5HSXEOLF�RI�,UHODQG��:DOHV��KDYH 
DOVR�EHHQ�FRQVLGHUHG� 

��$QHFGRWDO�HYLGHQFH�ZDV�QRW�VHHQ�DV 
VXIÀ�FLHQW�SURRI�RI�D�FOLPDWH�LQGLFDWRU� 

��$YDLODELOLW\�RI�GDWD�KDV�EHHQ�D�VLJQLÀ�FDQW 
IDFWRU��6RPH�SRWHQWLDOO\�YHU\�XVHIXO 
LQGLFDWRUV�KDYH�QRW�EHHQ�LQFOXGHG 
EHFDXVH�WKH\�KDYH�QRW�EHHQ 
V\VWHPDWLFDOO\�PRQLWRUHG�RU�UHFRUGHG�LQ 
1RUWKHUQ�,UHODQG� 

��2QO\�LQGLFDWRUV�ZKLFK�VKRZ�D�UHDVRQDEOH 
UHODWLRQVKLS�ZLWK�FOLPDWH�YDULDEOHV�KDYH�EHHQ 
FKRVHQ� 

,W�LV�YLWDO�WKDW�ZH�PRQLWRU�KRZ�RXU�FOLPDWH�LV 
FKDQJLQJ��DQG�KRZ�RXU�HQYLURQPHQW�LV 
UHVSRQGLQJ�WR�WKHVH�FKDQJHV��$V 
JUHHQKRXVH�JDV�FRQFHQWUDWLRQV�LQ�WKH 

DWPRVSKHUH�FRQWLQXH�WR�ULVH��FOLPDWH�FKDQJH 
HIIHFWV�PD\�LQFUHDVH� 

(YLGHQFH�RI�FOLPDWH�FKDQJH��SURYLGHG�E\ 
LQGLFDWRUV��KHOSV�WR�VWUHQJWKHQ�WKH 
DUJXPHQW�IRU�WKH�UHGXFWLRQ�LQ�JUHHQKRXVH�JDV 
HPLVVLRQV��:H�DOVR�QHHG�WR�WXUQ�RXU� 
DWWHQWLRQ�WR�DGDSWLQJ�WR�WKH�OLNHO\�LPSDFWV�RI 
FOLPDWH�FKDQJH�²�WKLV�VHW�RI�LQGLFDWRUV�ZLOO�KHOS 
XV�WR�LGHQWLI\�WKHVH� 

7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�WKH 
(QYLURQPHQW�DQG�+HULWDJH�6HUYLFH��(+6���DQ 
([HFXWLYH�$JHQF\�ZLWKLQ�WKH 
'HSDUWPHQW�RI�WKH�(QYLURQPHQW��(+6 
SURYLGHV�WHFKQLFDO�DQG�SROLF\�DGYLFH�WR�WKH 
'HSDUWPHQW�RQ�FOLPDWH�FKDQJH�� 
)XWXUH�UHYLHZV�DQG�XSGDWHV�ZLOO�SURYLGH�DQ 
RQJRLQJ�SLFWXUH�RI�FOLPDWH�FKDQJH�LQ�1RUWKHUQ 
,UHODQG� 



,QWURGXFWLRQ 

)RU�IXUWKHU�LQIRUPDWLRQ�RQ�WKLV�UHSRUW 
FRQWDFW� 

'U�%DUU\�0F$XOH\ 
$LU�	�(QYLURQPHQWDO�4XDOLW\� 
(QYLURQPHQW�DQG�+HULWDJH�6HUYLFH� 
&RPPRQZHDOWK�+RXVH� 
����&DVWOH�6WUHHW� 
%HOIDVW�%7���*8� 

7HO��� � ��������������� 
H�PDLO� EDUU\�PFDXOH\#GRHQL�JRY�XN 

)XUWK HU�FRSLHV RI�WKLV�UHSRUW�DUH�DYDLODEOH�RQOLQH�LQ�SGI�IRUPDW � ZZZ�HKV QL�JRY�XN� 



$LU�WHPSHUDWXUH� 
LQ�1RUWKHUQ� 
,UHODQG 



$LU�WHPSHUDWXUH�LQ�1RUWKHUQ�,UHODQG 

%DFNJURXQG���$�FRQWLQXRXV�WHPSHUDWXUH�UHFRUG�KDV�EHHQ�PDLQWDLQHG�DW�$UPDJK� 
2EVHUYDWRU\�VLQFH�WKH�����V���7KH�DLU�WHPSHUDWXUH�PHDVXUHG�LQ�1RUWKHUQ�,UHODQG�LV�WKH�PRVW� 
REYLRXV�H[DPSOH�RI�D�FOLPDWH�LQGLFDWRU� 
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7KH�PHDQ�DQQXDO�PLQLPXP�WHPSHUDWXUH�KDV�EHHQ�FDOFXODWHG�IURP�$UPDJK�WHPSHUDWXUH 
UHFRUGV�IRU�DOO�\HDUV�IURP������WR�WKH�SUHVHQW��À�JXUH���� 7KH�WUHQG�OLQH�LQ�UHG�VKRZV�WKDW�WKH�DQQXDO 
PLQLPXP�WHPSHUDWXUH�UHDFKHG�D�ORZ�WRZDUGV�WKH�HQG�RI�WKH���WK�FHQWXU\��DQG�KDV�EHHQ�VWHDGLO\ 
LQFUHDVLQJ�VLQFH� 7KH�����V�KDYH�VHHQ�WKH�PHDQ�DQQXDO�PLQLPXP�WHPSHUDWXUH�ULVH�WR�LWV�KLJKHVW 
OHYHOV�VLQFH�WHPSHUDWXUH�UHFRUGV�EHJDQ�������KDG�WKH�KLJKHVW�DQQXDO�PLQLPXP�WHPSHUDWXUH�\HW 
UHFRUGHG� 



$LU�WHPSHUDWXUH�LQ�1RUWKHUQ�,UHODQG 

)LJXUH�� 
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7KH�PHDQ�DQQXDO�PD[LPXP�WHPSHUDWXUH�KDV�EHHQ�FDOFXODWHG�IURP�$UPDJK�WHPSHUDWXUH�UHFRUGV 
IRU�DOO�\HDUV�IURP������WR�SUHVHQW��À�JXUH���� 7KH�WUHQG�OLQH�LQ�UHG�VKRZV�WKDW�WKH�DQQXDO�PD[LPXP 
WHPSHUDWXUH�UHDFKHG�D�ORZ�WRZDUGV�WKH�HQG�RI�WKH���WK�FHQWXU\��DQG�KDV�EHHQ�VWHDGLO\ 
LQFUHDVLQJ�VLQFH� 6LQFH�WKH�ODWH�����V�WKH�DYHUDJH�PD[LPXP�WHPSHUDWXUH�KDV�EHHQ�UHODWLYHO\ 
KLJK��EXW�LV�QRW�DW�WKH�KLJKHVW�OHYHO�UHFRUGHG� 



	




$LU�WHPSHUDWXUH�LQ�1RUWKHUQ�,UHODQG 
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7KH�PHDQ�DQQXDO�WHPSHUDWXUH�KDV�EHHQ�FDOFXODWHG�IURP�UHFRUGV��À�JXUH�����7KLV�LQFRUSRUDWHV�ERWK 
WKH�DQQXDO�PLQLPXP�DQG�PD[LPXP�WHPSHUDWXUHV��7KH�WUHQG�OLQH�LV�FXUUHQWO\�DW�LWV�KLJKHVW�OHYHO 
VLQFH�UHFRUGV�EHJDQ� 

0HDQ�$QQX DO�7HPSHUDWXUHV�LQ�1RUWKHUQ�,UHODQG KDYH�EHHQ�ULVLQJ�VWHDG LO\�VLQFH�WKH�HDUO\�����V��7KLV 
WUHQG�LV�SDUWLFXODUO\�HYLGHQW�ZLWK�0LQLPXP�7HPSHUDWXUHV� 

´7HPSHUDWXUHV�LQ�1RUWKHUQ�,UHODQG�DUH�SUHGLFWHG�WR�ULVH�µ
 



1XPEHU�RI�KRW� 
DQG�FROG�GD\V� 
SHU�\HDU 



1XPEHU�RI�KRW�DQG�FROG�GD\V�SHU�\HDU 

%DFNJURXQG���$�FRQWLQXRXV�WHPSHUDWXUH�UHFRUG�KDV�EHHQ�PDLQWDLQHG�DW�$UPDJK� 
2EVHUYDWRU\�VLQFH�WKH�����V��)URP�WKLV��WKH�QXPEHU�RI�KRW�DQG�FROG�GD\V�KDV�EHHQ� 
FDOFXODWHG�� 

5HOHYDQFH���7KH�QXPEHU�RI�¶KRW·�DQG�¶FROG·�GD\V�LQ�DQ\�SDUWLFXODU�\HDU�LV�D�JRRG�LQGLFDWRU� 
RI�FOLPDWH�FKDQJH�LQ�JHQHUDO����LW�FDQ�EH�WDNHQ�DV�DQ�LQGLFDWLRQ�RI�KRZ�H[WUHPH�ZHDWKHU� 
HYHQWV�YDU\�IURP�RQH�\HDU�WR�WKH�QH[W�²�LQ�WKLV�FDVH�H[WUHPHV�RI�WHPSHUDWXUH� 
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����+RW�GD\V 

$�¶KRW·�GD\�LV�WDNHQ�WR�EH�D�GD\�ZKHUH�WKH�PHDQ�GDLO\�WHPSHUDWXUH�LV�JUHDWHU�WKDQ����&� )LJXUH�� 
VKRZV�WKH�QXPEHU�RI�KRW�GD\V�HDFK�\HDU�IURP�WKH�����V�WR�WKH�SUHVHQW�GD\� 7KH�WUHQG�OLQH�LQ�UHG 
VKRZV�WKDW�WKH�QXPEHU�RI�KRW�GD\V�HDFK�\HDU�LV�LQFUHDVLQJ��DQG�KDV�VKRZQ�KLJKHVW�OHYHOV�VLQFH�WKH 
ODWH�����V������ KDG�WKH�KLJKHVW�QXPEHU�RI�KRW�GD\V�RQ�UHFRUG� 

´7KH�QXPEHU�RI�KRW�GD\V�HDFK�\HDU�LV�SUHGLFWHG�WR�LQFUHDVHµ
 



1XPEHU�RI�KRW�DQG�FROG�GD\V�SHU�\HDU 

)LJXUH�� ������������������
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&ROG�'D\V 

$�¶FROG·�GD\�LV�WDNHQ�WR�EH�D�GD\�ZKHUH�WKH�PHDQ�GDLO\�WHPSHUDWXUH�LV�OHVV�WKDQ���&���)LJXUH�� 
VKRZV�WKH�DQQXDO�QXPEHU�RI�FROG�GD\V�GDWLQJ�IURP�WKH�����V�XQWLO�WKH�SUHVHQW� 7KH�WUHQG�OLQH�LQ�UHG 
VKRZV�WKDW�WKH�QXPEHU�RI�FROG�GD\V�LV�FXUUHQWO\�GHFUHDVLQJ��DQG�WKH�WUHQG�OLQH�LV�SUHVHQWO\�DW�LWV 
ORZHVW�OHYHO� 

7KH�QXPEHU�RI�KRW�GD\V�UHFRUGHG�KDV�VKRZQ�KLJK�OHYHOV�IURP������WR������ZLWK�VRPH�RI�WKH 
KLJKHVW�QXPEHUV�UHFRUGHG�LQ�WKLV�SHULRG� 

7KH�QXPEHU�RI�FROGV�GD\V�KDV�YDULHG�ZLGHO\��DOWKRXJK�GXULQJ�WKH�����V��UHFRUGHG�QXPEHUV�KDYH 
EHHQ�ORZ� 



1XPEHU�RI�KRW�DQG�FROG�GD\V�SHU�\HDU 

7HPSHUDWXUH�H[WUHPHV�KDYH�LPSOLFDWLRQV�IRU�YDULRXV�VHFWRUV���QRWDEO\�DJULFXOWXUH�DQG�KHDOWK� 

:LWK�PRUH�KRW�GD\V��ZH�FRXOG�VHH�FKDQJHV�LQ�FURS�\LHOGV��DGYHUVH�HIIHFWV�GXH�WR��KLJKHU�89 
H[SRVXUH��DQG�SRWHQWLDOO\�D�JUHDWHU�QXPEHU�RI�SKRWRFKHPLFDO�SROOXWLRQ�HSLVRGHV� 

:LWK�D�GHFUHDVLQJ�QXPEHU�RI�FROG�GD\V��ZH�FRXOG�H[SHFW�WR�VHH�HIIHFWV�ZKLFK�FRUUHODWH�WR�PLOGHU� 
ZLQWHUV�²�GHFUHDVHG�FROG�UHODWHG�PRUWDOLW\�UDWHV�DQG�GHFUHDVHG�IUHTXHQF\�RU�VHYHULW\�RI�IURVWV 
�LPSOLFDWLRQV�IRU�URDGV��DJULFXOWXUH�DQG�KRUWLFXOWXUH�� 

´7KH�QXPEHU�RI�FROG�GD\V�HDFK�\HDU�LV�SUHGLFWHG�WR�GHFUHDVHµ
 



6HDVRQDOLW\�RI 
UDLQIDOO 



6HDVRQDOLW\�RI�UDLQIDOO 

%DFNJURXQG��5DLQIDOO�UHFRUGV�KDYH�EHHQ�NHSW�DW�$UPDJK�2EVHUYDWRU\�VLQFH��������7KH� 
DPRXQW�RI�UDLQIDOO�REVHUYHG�LQ�ZLQWHU�RU�VXPPHU��DV�D�SHUFHQWDJH�RI�DQQXDO�UDLQIDOO��ZDV� 
FDOFXODWHG� 

5HOHYDQFH��&KDQJLQJ�ZHDWKHU�SDWWHUQV�DUH�SUHGLFWHG�DV�D�FRQVHTXHQFH�RI�FOLPDWH� 
FKDQJH��7KLV�LQGLFDWRU�IRFXVHV�RQ�FKDQJHV�LQ�WKH�DQQXDO�GLVWULEXWLRQ�RI�UDLQIDOO�� 
/RQJ�WHUP�FKDQJHV�RU�QRWLFHDEOH�WUHQGV�LQ�UDLQIDOO�GLVWULEXWLRQ�SURYLGH�XV�ZLWK�HYLGHQFH�RI� 
KRZ�FOLPDWH�FKDQJH�LV�DOWHULQJ�RXU�VHDVRQV� 

&OLPDWH�PRGHOV�SUHGLFW�WKDW�1RUWKHUQ�,UHODQG�ZLOO�VHH�LQFUHDVLQJO\�ZHW�ZLQWHUV��ZLWK�GULHU� 
VXPPHUV� 

.QRZOHGJH�RI�VHDVRQDO�UDLQIDOO�LV�RI�SDUWLFXODU�LPSRUWDQFH�WR�DJULFXOWXUH��)DUPLQJ� 
PHWKRGV�LQ�1RUWKHUQ�,UHODQG�KDYH�HYROYHG�WR�ZRUN�ZLWK�RXU�FXUUHQW�UDLQIDOO�UHJLPH��5LYHU� 
OHYHOV��Á�RRGLQJ�DQG�ZDWHU�TXDOLW\�DUH�DOVR�DUHDV�ZKLFK�PD\�EH�DIIHFWHG�E\�FKDQJHV�LQ� 
VHDVRQDO�UDLQIDOO� 

´6HDVRQDOLW\�RI�UDLQIDOO�WHOOV�XV�LI�ZLQWHUV�DUH�EHFRPLQJ�ZHWWHU��DQG�VXPPHUV�GULHU�µ
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6HDVRQDOLW\�RI�UDLQIDOO 
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WHU�UDLQIDOO 

)LJXUH��VKRZV�WKH�DQQXDO�UDLQIDOO�REVHUYHG�LQ�WKH�ZLQWHU�PRQWKV��'HF��-DQ��)HE��H[SUHVVHG�DV�D 
SHUFHQWDJH�RI�WKH�WRWDO�DQQXDO�UDLQIDOO� 1RWH WKDW�WKH�ZLQWHU�VHDVRQ�UXQV�IURP�'HFHPEHU�RI�WKH 
SUHYLRXV�\HDU�WR�)HEUXDU\�RI�WKH�IROORZLQJ�\HDU��DQG�WKH�WRWDO�DQQXDO�UDLQIDOO�WKHUHIRUH�UXQV�IURP 
'HFHPEHU�RI�WKH�SUHYLRXV�\HDU��WR�1RYHPEHU RI�WKH�IROORZLQJ�\HDU��7KLV�PHWKRG�ZDV�FKRVHQ�WR 
NHHS�WKH�VHDVRQV�LQWDFW� 

7KH�����V�VDZ�WZR�\HDUV�ZKHQ�WKH�SHUFHQWDJH�RI�DQQXDO�SUHFLSLWDWLRQ�IDOOLQJ�LQ�ZLQWHU�ZDV�YHU\ 
ORZ���WKLV�KHOSV�H[SODLQ�WKH�GLS�LQ�WKH�WUHQG�OLQH�DURXQG�WKLV�SHULRG��������KDG�WKH�KLJKHVW�YDOXH 
UHFRUGHG�� 

7KH�JUDSK�VKRZV�WKDW�WKHUH�LV�RQO\�D�VOLJKWO\�HYLGHQW�WUHQG��VHH�UHG�OLQH��WRZDUG�D�KLJKHU� 
SHUFHQWDJH�RI��PHDQ�DQQXDO�UDLQIDOO�IDOOLQJ�LQ�WKH�ZLQWHU�PRQWKV��'HF��-DQ��)HE�� 
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6HDVRQDOLW\�RI�UDLQIDOO 
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6XPPHU UDLQIDOO 

)LJXUH���VKRZV�WKH�DQQXDO�UDLQIDOO�RFFXUULQJ�LQ�VXPPHU��-XQH��-XO\�DQG�$XJXVW��DV�D 
SHUFHQWDJH�RI�WRWDO�DQQXDO�UDLQIDOO��IURP�'HFHPEHU RI�WKH�SUHYLRXV�\HDU�WR�1RY HPEHU�RI 
WKH�IROORZLQJ�� 

7KH�JUDSK�VKRZV�WKDW�WKHUH�LV�D�WUHQG�WRZDUGV�OHVV�UDLQ�IDOOLQJ�LQ�WKH�VXPPHU�PRQWKV��7KH�WKUHH 
GULHVW�VXPPHUV�ZHUH�UHFRUGHG�LQ������������DQG����� ��������KDG�WKH�ORZHVW�SHUFHQWDJH�� 

´&OLPDWH�PRGHOV�SUHGLFW�GULHU�VXPPHUV�DQG�ZHWWHU�ZLQWHUV�µ
 



$QQXDO�UDLQIDOO 



$QQXDO�UDLQIDOO 

%DFNJURXQG��$�FRQWLQXRXV�UHFRUG�RI�UDLQIDOO�LQ�1RUWKHUQ�,UHODQG�KDV�EHHQ�PDLQWDLQHG�E\� 
WKH�$UPDJK�2EVHUYDWRU\�VLQFH�WKH�����V� 

5HOHYDQFH��5DLQIDOO�LV�LPSRUWDQW�IRU�1RUWKHUQ�,UHODQG���LW�DIIHFWV�HYHU\GD\�OLIH��.H\�LPSDFWV� 
DUH�IHOW�LQ�PDQ\�VHFWRUV�LQFOXGLQJ��IRUHVWU\��WRXULVP��DJULFXOWXUH�DQG�ZDWHU�TXDOLW\� 
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7KH�IUHTXHQF\�RI�¶H[WUHPH·�HYHQWV��H�J��Á�RRGLQJ�RU�GURXJKWV�PD\�DOVR�FKDQJH��*LYHQ�RXU�UHOLDQFH 
RQ�UDLQZDWHU��LW�LV�YLWDOO\�LPSRUWDQW�WR�PRQLWRU�DQ\�FKDQJHV�LQ�UDLQIDOO���$QQXDO�UDLQIDOO�GDWD�LV�VKRZQ 
LQ�)LJXUH��� /RZHU�OHYHOV�ZHUH�VHHQ�LQ�WKH�����V��,Q�UHFHQW�\HDUV�WKH�OHYHOV�KDYH�QRW�VKRZQ�DQ\ 
VWURQJ�WUHQG� 

´&OLPDWH�PRGHOV�SUHGLFW�FKDQJLQJ�UDLQIDOO�LQ�1RUWKHUQ�,UHODQGµ
 



1XPEHU�RI�VQRZ� 
GD\V 



1XPEHU�RI�VQRZ�GD\V 

%DFNJURXQG��$�FRQWLQXRXV�UHFRUG�RI�WKH�QXPEHU�RI�VQRZ�GD\V�HDFK�PRQWK�KDV�EHHQ� 
NHSW�DW�$UPDJK�2EVHUYDWRU\�VLQFH������ 

5HOHYDQFH��7KH�QXPEHU�RI�VQRZ�GD\V�HDFK�\HDU�LV�D�JRRG�LQGLFDWRU�RI�RXU�FOLPDWH��DQG� 
WKH�VHYHULW\�RI�ZLQWHUV�DUH�SRSXODUO\�EDVHG�RQ�WKLV���6QRZIDOOV�FDQ�LPSDFW�RQ�PDQ\�DVSHFWV� 
RI�RXU�OLYHV��WUDQVSRUW��FRPPXQLFDWLRQV��URDG�VDIHW\��DFFLGHQWV�DQG�LQVXUDQFH�FODLPV� 

)LJXUH�� �	
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7KH�QXPEHU�RI�VQRZ�GD\V�HDFK�\HDU�ZDV�FDOFXODWHG�IURP�UHFRUGV�LQ�$UPDJK�������RQZDUGV���7KLV 
LV�VKRZQ�LQ�)LJXUH���*LYHQ�WKDW�D�W\SLFDO�ZLQWHU�VHDVRQ�UXQV�IURP�'HF�)HE��WKH�GDWD�ZDV�DQDO\VHG 
WDNLQJ�D�\HDU�DV�UXQQLQJ�IURP�0DUFK�WR�)HEUXDU\�RI�WKH�IROORZLQJ�\HDU� 

6LQFH���������\HDUV�ZHUH�UHFRUGHG�LQ�ZKLFK�WKHUH�ZDV�QR�VLJQLÀ�FDQW�VQRZIDOO�LQ�$UPDJK��6QRZIDOO 
KDV�FOHDUO\�GHFUHDVHG�LQ�UHFHQW�\HDUV� 

´7KH�QXPEHU�RI�VQRZ�GD\V�HDFK�\HDU�LV�GHFUHDVLQJµ
 



3RVLWLRQ�RI�WKH� 
*XOI�6WUHDP 



3RVLWLRQ�RI�WKH�*XOI�6WUHDP 

%DFNJURXQG��$Q�LQGH[�RI�WKH�UHODWLYH�SRVLWLRQ�RI�WKH�*XOI�6WUHDP�KDV�EHHQ�FRPSLOHG�E\� 
3URIHVVRU�$UQROG�7D\ORU�RI�3O\PRXWK�0DULQH�/DERUDWRU\��7KH�GDWD�VHULHV�UXQV�IURP������WR� 
����� 

5HOHYDQFH��7KH�*XOI�6WUHDP�LV�WKH�QDPH�JLYHQ�WR�D�VHULHV�RI�LPSRUWDQW�ODUJH�VFDOH�RFHDQ� 
FXUUHQWV�RSHUDWLQJ�LQ�WKH�1RUWK�$WODQWLF� 

7KH�*XOI�6WUHDP�RULJLQDWHV�DURXQG�WKH�6WUDLWV�RI�)ORULGD��QHDU�WKH�&DULEEHDQ��DQG�WKH� 
ZDUP�ZDWHU�IRXQG�KHUH�PDNHV�LWV�ZD\�QRUWKZDUGV�DORQJ�WKH�(DVWHUQ�VHDERDUG�RI�WKH� 
8QLWHG�6WDWHV��EHIRUH�GLYHUWLQJ�HDVWZDUGV�DFURVV�WKH�$WODQWLF�2FHDQ��$Q�RIIVKRRW�RI�WKH� 
*XOI�6WUHDP��WKH�1RUWK�$WODQWLF�'ULIW��FRQWLQXHV�HDVWZDUGV�WR�UHDFK�WKH�%ULWLVK�,VOHV� 

7KHVH�RFHDQ�FXUUHQWV�DOORZ�WKH�%ULWLVK�,VOHV�WR�HQMR\�D�WHPSHUDWH�FOLPDWH��ZLWK�QR� 
H[WUHPHV�RI�VXPPHU�RU�ZLQWHU�WHPSHUDWXUH�²�WKH�DYHUDJH�ZLQWHU�WHPSHUDWXUHV�LQ�1RUWKHUQ� 
,UHODQG�DUH�DSSUR[LPDWHO\����&�KLJKHU�WKDQ�WKRVH�LQ�FRDVWDO�1HZIRXQGODQG��O\LQJ�DW�WKH� 
VDPH�ODWLWXGH�RQ�WKH�RWKHU�VLGH�RI�WKH�$WODQWLF��:LWKRXW�WKH�PRGHUDWLQJ�LQÁ�XHQFH�RI�WKH� 
*XOI�6WUHDP��ZH�FRXOG�H[SHFW�ZLQWHUV�WR�EH�VHYHUH��ZLWK�SURORQJHG�SHULRGV�RI�LFH��VQRZ� 
DQG�VXE�]HUR�WHPSHUDWXUHV� 

$Q�LQGH[�RI�WKH�UHODWLYH�SRVLWLRQ�RI�WKH�1RUWK�:DOO�RI�WKH�*XOI�6WUHDP��*61:��LV�DYDLODEOH� 
RQ�WKH�ZHEVLWH�RI�WKH�3O\PRXWK�0DULQH�/DERUDWRU\��7KH�LQGH[�LV�GLPHQVLRQOHVV��+LJKHU� 
SRVLWLYH�YDOXHV�LQGLFDWH�D�UHODWLYH�VKLIW�QRUWKZDUGV�LQ�WKH�SRVLWLRQ��ZLWK�QHJDWLYH�YDOXHV� 
LQGLFDWLQJ�D�VRXWKZDUGV�VKLIW� 

:H�FDQQRW�VD\�IRU�FHUWDLQ�LI�DQ\�FKDQJHV�LQ�WKH�SRVLWLRQ�RU�DFWLYLW\�RI�WKH�*XOI�6WUHDP�DUH� 
FDXVHG�E\�&OLPDWH�&KDQJH��EXW�LW�LV�LPSRUWDQW�WR�PHDVXUH�DQ\�FKDQJHV�EHFDXVH�RI�WKH� 
SRWHQWLDO�HIIHFW�RQ�1RUWKHUQ�,UHODQG·V�FOLPDWH� 

´7KH�*XOI�6WUHDP�JLYHV�1RUWKHUQ�,UHODQG�D�PLOG�FOLPDWH��FRQVLGHULQJ�LWV�QRUWKHUO\�ODWLWXGHµ�
 



3RVLWLRQ�RI�WKH�*XOI�6WUHDP 
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7D\ORU��$�+��DQG�-�$��6WHSKHQV��������/DWLWXGLQDO�GLVSODFHPHQWV�RI�WKH�*XOI�6WUHDP�������WR����� 
DQG�WKHLU�UHODWLRQ�WR�FKDQJHV�LQ�WHPSHUDWXUH�DQG�]RRSODQNWRQ�DEXQGDQFH�LQ�WKH�1(�$WODQWLF� 
2FHDQRORJLFD�$FWD��������������� 

)LJXUH����VKRZV�KRZ�WKH�DYHUDJH�DQQXDO�*61:�KDV�YDULHG�IURP������WR������ 

7KH�WLPH�VHULHV�VKRZV�WKDW�WKH�LQGH[�LV�VRPHZKDW�HUUDWLF��DQG�WKDW�LW�UHYHUVHV�SRODULW\�IUHTXHQWO\� 
DOWKRXJK�WKHUH�LV�QRW�QHFHVVDULO\�D�UHJXODU�UHSHDWLQJ�SDWWHUQ�LQ�WKLV�EHKDYLRXU� 

:H�FDQ�VHH�IURP�WKH�WUHQG�OLQH�LQ�UHG��WKDW�WKH�LQGH[�KDV�EHFRPH�PRUH�SRVLWLYH��VXJJHVWLQJ�WKDW 
WKHUH�KDV�EHHQ�D�WHQGHQF\�IRU�WKH�QRUWK�ZDOO�RI�WKH�*XOI�6WUHDP�WR�PRYH�QRUWKZDUGV�RYHU�WKLV 
SHULRG� 



3RVLWLRQ�RI�WKH�*XOI�6WUHDP 

$OWHUDWLRQ�RI�WKH *XOI�6WUHDP FRXOG�DIIHFW�WKH�FOLPDWH�RI�WKH�%ULWLVK�,VOHV� 

&OLPDWH�FKDQJH�LV�EHOLHYHG�WR�KDYH�WKH�SRWHQWLDO�WR GLVWXUE�WKH�WKHUPRKDOLQH�FLUFXODWLRQ�SDWWHUQV� 
ZKLFK�WKH�*XOI�6WUHDP�LV�SDUW�RI� 

7KH�IXOO�UROH�RI�WKH�*XOI�6WUHDP�LQ�FOLPDWH�FKDQJH�LV�XQFOHDU��KRZHYHU�LQ�IXWXUH�UHSRUWV�WKH�*�6�1�: 
LQGH[�ZLOO�SURYLGH�PRUH�VSHFLÀ�F�LQIRUPDWLRQ�DV�XQGHUVWDQGLQJ�RI�LWV�FDXVHV�DQG�HIIHFWV�LPSURYHV� 

´&KDQJHV�WR�WKH�*XOI�6WUHDP�FRXOG�SRWHQWLDOO\�KDYH�VHYHUH�LPSDFWV�RQ�1RUWKHUQ�,UHODQG·V�
 
FOLPDWH�µ
 



/HQJWK�RI�
JURZLQJ�VHDVRQ 



/HQJWK�RI�JURZLQJ�VHDVRQ 

%DFNJURXQG��&OLPDWH�GDWD�KDV�EHHQ�PHDVXUHG�DW�WKH�$UPDJK�2EVHUYDWRU\�VLQFH�WKH� 
PLG�QLQHWHHQWK�FHQWXU\��$�FRQWLQXRXV�WHPSHUDWXUH�UHFRUG�LV�DYDLODEOH��DQG�IURP�WKLV��WKH� 
OHQJWK�RI�WKH�JURZLQJ�VHDVRQ�LQ�1RUWKHUQ�,UHODQG�KDV�EHHQ�FDOFXODWHG�IURP�WKH�����V�WR� 
WKH�SUHVHQW�GD\� 
� 
5HOHYDQFH��7KH�WKHUPDO�JURZLQJ�VHDVRQ�LV�WDNHQ�WR�EH�WKDW�SDUW�RI�WKH�\HDU�ZKHUH�WKH� 
PLQLPXP�WHPSHUDWXUH��DYHUDJHG�RYHU���GD\V��LV�DERYH�D�WKUHVKROG�VXIÀ�FLHQW�WR�DOORZ�IRU� 
SODQW�JURZWK�� 

&KDQJH�LQ�WKH�OHQJWK�RI�WKH�WKHUPDO�JURZLQJ�VHDVRQ�KDV�LPSOLFDWLRQV�IRU�D�QXPEHU� 
RI�VHFWRUV�²�D�ORQJHU�JURZLQJ�VHDVRQ�FRXOG�DOWHU�FURS�\LHOGV��IDUPLQJ�SUDFWLFHV��WKH� 
PDLQWHQDQFH�RI�JUHHQÀ�HOG�ORFDO�DPHQLWLHV��7KLV�LQGLFDWRU�IRFXVHV�RQO\�RQ�WHPSHUDWXUH�� 
KRZHYHU�WKH�DFWXDO�JURZWK�RI�SODQWV�ZLOO�EH�GHSHQGHQW�RQ�RWKHU�IDFWRUV��IRU�H[DPSOH�� 
VXQOLJKW�OHYHOV�DQG�DYDLODELOLW\�RI�ZDWHU� 

1HYHUWKHOHVV��DQDO\VLV�RI�WKH�\HDU�RQ�\HDU�WKHUPDO�JURZLQJ�VHDVRQ�OHQJWK�JLYHV�XV�D�JRRG� 
LQGLFDWLRQ�RI�KRZ�FOLPDWH�FKDQJH�PD\�EH�DIIHFWLQJ�SODQW�OLIH�LQ�1RUWKHUQ�,UHODQG� 
7KLV�LQGLFDWRU�WHOOV�XV�KRZ�ZH�PLJKW�H[SHFW�SKHQRORJLFDO�WUHQGV�WR�EHKDYH��$�\HDU�ZLWK�D� 
ORQJ�JURZLQJ�VHDVRQ�ZLOO�VHH�PDQ\�HYHQWV�WDNLQJ�SODFH�SHUKDSV�ODWHU�WKDQ�XVXDO��� 
OHDI�VKHG�RI�WUHHV��GDWH�RI�ODVW�JUDVV�PRZLQJ��LQ�PRUH�JHQHUDO�WHUPV��WKH�¶RQVHW·�RI� 
DXWXPQ� 

´/HQJWK�RI�WKH�WKHUPDO�JURZLQJ�VHDVRQ�FDQ�WHOO�XV�LI�WKH�¶RQVHW�RI�DXWXPQ·�LV�DSSHDULQJ�WR�
 
RFFXU�ODWHU�LQ�WKH�\HDU�µ
 



/HQJWK�RI�JURZLQJ�VHDVRQ 

)LJXUH� � � 

1RUWKHUQ�,UHODQG�JURZLQJ�VHDVRQ�OHQJWK 
7LP�0LWFKHOO�DQG�3KLO�-RQHV��6HSWHPEHU����� 
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L��/HQJWK�RI�JURZLQJ�VHDVRQ�GDWD�ZDV�NLQGO\�REWDLQHG�DQG�FRPSLOHG�E\�61,))(5��WKH�&OLPDWLF 
5HVHDUFK�8QLW�RI�WKH�8QLYHUVLW\�RI�(DVW�$QJOLD��DQG�$UPDJK�2EVHUYDWRU\� 
LL��*UDSK�NLQGO\�FRPSLOHG�E\�3KLO�-RHV��8($�� 

7KH�RQVHW�RI�WKH�WKHUPDO�JURZLQJ�VHDVRQ�LV�WDNHQ�WR�EH�WKH�À�UVW�LQFOXVLYH�GD\�RQ�ZKLFK�WKH 
PLQLPXP�WHPSHUDWXUH�DYHUDJHG�RYHU���GD\V�LV�DW�OHDVW���&�RU�RYHU���)RU�VRPH�\HDUV�WKLV�PD\�RFFXU� 
IRU�H[DPSOH�LQ�-DQXDU\��EXW�DQ\�GDWHV�EHIRUH�0DUFK��VW�DUH�H[FOXGHG��VLQFH�OLJKW�OHYHOV�ZRXOG�EH 
WRR�ORZ�WR�VWLPXODWH�SODQW�JURZWK� 



/HQJWK�RI�JURZLQJ�VHDVRQ 

&RQYHUVHO\��WKH�HQG�RI�WKH�WKHUPDO�JURZLQJ�VHDVRQ�LV�WDNHQ�DV�WKH�À�UVW�LQFOXVLYH�GDWH�ZKHQ�WKH 
PLQLPXP�WHPSHUDWXUH�DYHUDJHG�RYHU���GD\V�GURSV�EHORZ ��& ��7KH�JUDSK�VKRZV�WKH�OHQJWK�RI 
JURZLQJ�VHDVRQ�SORWWHG�E\�WKH�\HDU��%DU�OLQHV�DUH�HLWKHU�DERYH�RU�EHORZ�WKH�����������DYHUDJH 
OHQJWK� 

7KH�JUHHQ�OLQH�UXQQLQJ�WKURXJK�WKH�JUDSK�LV�WKH�WUHQG�OLQH��ZKLFK�VPRRWKHV�RXW�DQ\ 
H[WUHPH�UHVXOWV� 

7KH�����V�DQG���V�VDZ�JURZLQJ�VHDVRQ�OHQJWKV�LQFUHDVLQJ ��KRZHYHU�WKH ����V�VDZ�WKLV�WUHQG 
UHYHUVHG ��6LQFH�WKH�����V�WKHUH�KDV�EHHQ�D�WHQGHQF\ IRU�ORQJHU�JURZLQJ�VHDVRQV�� LQ������RQH�RI 
WKH ORQJHVW�RQ�UHFRUG ZDV�REVHUYHG� 

´&OLPDWH�PRGHOV�SUHGLFW�WKDW�WKH�OHQJWK�RI�JURZLQJ�VHDVRQ�LQ�1RUWKHUQ�,UHODQG�LV�VHW�WR�
 
LQFUHDVH�LQ�WKH�IXWXUH�µ
 



3RWDWR�\LHOGV 



3RWDWR�\LHOGV 

%DFNJURXQG��7KH�'HSDUWPHQW�RI�$JULFXOWXUH�DQG�5XUDO�'HYHORSPHQW��'$5'��LQ�1RUWKHUQ� 
,UHODQG�SXEOLVKHV�DJULFXOWXUDO�VWDWLVWLFV�²�DPRQJ�WKHVH�DUH�DQQXDO�FURS�\LHOGV���$�UHFRUG�IRU� 
SRWDWR�\LHOGV�LQ�1RUWKHUQ�,UHODQG�VLQFH������KDV�EHHQ�XVHG�KHUH� 

5HOHYDQFH��$FFRUGLQJ�WR�'$5'�VWDWLVWLFV��SRWDWRHV�DFFRXQW�IRU�WKH�ODUJHVW�FURS�\LHOG�LQ� 
1RUWKHUQ�,UHODQG��LQ�WHUPV�RI�WRQQDJH��ZLWK�DQ�RXWSXW�RI�DSSUR[LPDWHO\�D�TXDUWHU�RI�D� 
PLOOLRQ�WRQQHV�LQ�������SURYLVLRQDO�À�JXUH�� 

3RWDWR�FURS�RXWSXW�VKRXOG�EH�D�JRRG�SRWHQWLDO�LQGLFDWRU�RI�FOLPDWH�FKDQJH��VLQFH�\LHOGV� 
ZLOO�EH�OLQNHG�WR�FOLPDWLF�YDULDEOHV��)LJXUHV�REWDLQHG�IURP�WKH�'$5'�VWDWLVWLFV�GDWDEDVH� 
VKRZ�WKH�UHODWLYH�VXFFHVV�RI�SRWDWR�SURGXFWLRQ�HDFK�\HDU��WRQQHV�SHU�KHFWDUH�� 
� 
2WKHU�IDFWRUV�DIIHFWLQJ�SRWDWR�FURS�\LHOG�LQFOXGH�ZDWHU�DYDLODELOLW\��SHVWV�DQG�GLVHDVHV� 
DQG�FKDQJHV�LQ�IDUPLQJ�PHWKRGV��([DPLQLQJ�WKH�UHVSRQVH�RI�D�FURS�\LHOG�WR�FOLPDWLF� 
FRQGLWLRQV�FDQ�VKRZ�KRZ�FOLPDWH�DIIHFWV�DJULFXOWXUH��7KLV�LQGLFDWRU�LV�RI�JUHDW��VLJQLÀ�FDQFH� 
LQ�SODQQLQJ�DKHDG�IRU�DQWLFLSDWHG�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�1RUWKHUQ�,UHODQG·V� 
DJULFXOWXUDO�VHFWRU� 

´&OLPDWH�FKDQJH�FDQ�KDYH�D�GLUHFW�HIIHFW�RQ�FURS�\LHOGV�µ
 



3RWDWR�\LHOGV 

)LJXUH��� 
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)LJXUH����VKRZV�KRZ�WKH�\LHOG�RI�SRWDWRHV�LQ�1RUWKHUQ�,UHODQG��NLORWRQQHV�SHU�KHFWDUH��KDV�YDULHG 
HDFK�\HDU�IURP������XQWLO������ 7KLV�KDV�EHHQ�SORWWHG�DJDLQVW�WKH�PHDQ�PD[LPXP�VXPPHU��-XQH� 
-XO\��$XJXVW��WHPSHUDWXUH�IRU�WKH�FRUUHVSRQGLQJ�\HDUV� 

0HDQ�PD[LPXP�VXPPHU�WHPSHUDWXUHV�UDQJH�IURP�FD������ Ü&�WR��� Ü &��7KH�JUDSK�VKRZV�D�JRRG 
FRUUHODWLRQ�EHWZHHQ�WKH�WZR�YDULDEOHV��VXJJHVWLQJ�WKDW�\HDUV�ZLWK�KLJKHU�VXPPHU�PD[LPXP 
WHPSHUDWXUHV�WHQG�WR�SURGXFH�JUHDWHU�SRWDWR�\LHOGV� 

&RUUHODWLRQ�LV�QRW�VHHQ�LQ������DQG�������7KLV�ZDV�GXH�WR�H[WUHPHO\�ORZ�VXPPHU�UDLQIDOO��VHH�À�JXUH 
���LPSHGLQJ�FURS�RXWSXW��GHVSLWH�WKH�KLJK�WHPSHUDWXUHV�UHFRUGHG�LQ�WKHVH�\HDUV� 



U

3RWDWR�<LHOGV 

,Q�(QJODQG��SRWDWR�SURGXFWLRQ�ZDV�DVVHVVHG�DJDLQVW�VXPPHU�UDLQIDOO�DV�D�FOLPDWH�LQGLFDWRU� 
KRZHYHU�QR�VLJQLÀ�FDQW�FRUUHODWLRQ�ZDV�IRXQG�ZKHQ�WKLV�ZDV�VWXGLHG IRU 1RUWKHUQ�,UHODQG ��7KLV 
VXJJHVWV�WKDW�UDLQIDOO�LV�QRW�VXFK�D�OLPLWLQJ�IDFWRU�IRU�SRWDWR�\LHOGV KHUH� DQG�GHPRQVWUDWHV�WKH 
UHJLRQDO�QDWXUH�RI�FOLPDWH�FKDQJH�LPSDFWV� 

,W�LV�GLIÀ�FXOW�WR�SUHGLFW�KRZ�ORQJ�WHUP�FKDQJHV�LQ�1RUWKHUQ�,UHODQG�ZLOO�DIIHFW�SRWDWR 
SURGXFWLRQ��RQ�WKH�RQH�KDQG��KLJKHU�VXPPHU�WHPSHUDWXUHV�HQFRXUDJH�JUHDWHU�\LHOGV��EXW 
SUHGLFWHG�FKDQJHV�LQ�UDLQIDOO�ZLOO�RIIVHW�WKLV�HIIHFW� 

´3RWDWR�\LHOGV�FRXOG�EH�DIIHFWHG�E\�FOLPDWH�FKDQJH�µ
 



$UULYDO�GDWH�RI� 
WKH�À�UVW�VZDOORZ 



$UULYDO�GDWH�RI�WKH�À�UVW�VZDOORZ 

%DFNJURXQG��$UULYDO�GDWHV�IRU�WKH�VZDOORZ�LQ�1RUWKHUQ�,UHODQG�KDYH�EHHQ�PHDVXUHG�VLQFH� 
WKH�����V�E\�WKH�&RSHODQGV�%LUG�2EVHUYDWRU\��DOWKRXJK�GDWD�KDV�QRW�EHHQ�DYDLODEOH�IRU�D� 
VPDOO�QXPEHU�RI�\HDUV� 

5HOHYDQFH��7KH�DUULYDO�RI�WKH�VZDOORZ�KDV�WUDGLWLRQDOO\�EHHQ�VHHQ�DV�RQH�RI�WKH�VLJQV� 
ZKLFK�KHUDOG�WKH�FKDQJLQJ�VHDVRQV���6ZDOORZV�PLJUDWH�VRXWK�GXULQJ�RXU�:LQWHU�PRQWKV�� 
DQG�FDQ�EH�VHHQ�UHWXUQLQJ�KHUH�LQ�6SULQJ��7KH�DUULYDO�GDWH�RI�WKH�VZDOORZ�LQ�WKLV�FDVH�LV�WKH� 
À�UVW�GD\�RQ�ZKLFK�D�VZDOORZ�KDV�EHHQ�REVHUYHG�IURP�WKH�&RSHODQGV�563%�%LUG� 
2EVHUYDWRU\��&URVV�,VODQG���7KH�LVODQG�OLHV�DSSUR[LPDWHO\�D�PLOH�RIIVKRUH�IURP�WKH�1RUWKHDVW� 
&RXQW\�'RZQ�FRDVW� 

7KH�SUHVHQFH�RI�PLJUDWRU\�ELUGV�LQ�D�JLYHQ�ORFDWLRQ�LQ�WKHLU�PLJUDWRU\�URXWH�LV�GHSHQGHQW� 
RQ�D�QXPEHU�RI�IDFWRUV�²�IRU�H[DPSOH��DYDLODELOLW\�RI�VXLWDEOH�VLWHV�DQG�FOLPDWH��,QVHFWV�� 
ZKLFK�ELUGV�IHHG�RQ��DUH�DOVR�VHQVLWLYH�WR�WKHVH�IDFWRUV� 

+XPDQ�LQÁ�XHQFHV��ZKLFK�FRXOG�LQÁ�XHQFH�ELUG�KDELWDWV��IRU�H[DPSOH�FKDQJHV�LQ�ODQG�XVH� 
RU�IDUPLQJ�PHWKRGV�PXVW�EH�FRQVLGHUHG�ZKHQ�XVLQJ�WKLV�LQGLFDWRU�LQ�WKH�ORQJ�WHUP� 

´0LJUDWRU\�ELUGV��LQFOXGLQJ�VZDOORZV��DUH�H[SHFWHG�WR�DUULYH�HDUOLHU�LQ�\HDUV�ZKHUH�
 
WHPSHUDWXUHV�DUH�PLOGHU�WKDQ�XVXDO�µ
 



$UULYDO�GDWH�RI�WKH�À�UVW�VZDOORZ 

)LJXUH��� 
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'DWD�NLQGO\�SURYLGHG�E\�WKH�&RSHODQGV�%LUG�2EVHUYDWRU\� )LJXUH����VKRZV�KRZ�VZDOORZ�DUULYDO�KDV 
YDULHG�RYHU�WKH�\HDUV�VLQFH�������7KH�WUHQG�OLQH�VKRZQ�LQ�UHG�LQGLFDWHV�WKDW�VZDOORZ�DUULYDO�LV 
JHWWLQJ�HDUOLHU�HDFK�\HDU��SDUWLFXODUO\�VLQFH�WKH�����V� 

7KH�PHDQ�GD\�RYHU�WKH�WLPH�VHULHV�IRU�VZDOORZ�DUULYDO�LV�WKH���WK�RI�$SULO� 



	







$UULYDO�GDWH�RI�WKH�À�UVW�VZDOORZ 

)LJXUH��� 
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'DWD�NLQGO\�SURYLGHG�E\�WKH�&RSHODQGV�%LUG�2EVHUYDWRU\� )LJXUH����VKRZV�WKDW�WKHUH�LV�D�JRRG 
LQYHUVH�FRUUHODWLRQ�EHWZHHQ�VZDOORZ�DUULYDO�GDWHV�DQG�DYHUDJH�VSULQJ�WHPSHUDWXUHV��0DUFK�0D\�� 

:H�FDQ�FRQFOXGH�WKDW�6ZDOORZ�$UULYDO�'DWH�LV�D�JRRG�LQGLFDWRU�RI�FOLPDWH� ,W�VKRZV�WKH 
LPSRUWDQFH�RI�FOLPDWH�LQ�WKH�QDWXUDO�ZRUOG� 

´6ZDOORZV�KDYH�EHHQ�REVHUYHG�DUULYLQJ�HDUOLHU�WKDQ�XVXDO�LQ�UHFHQW�\HDUVµ
 



)LUVW�VLJKWLQJ�RI�
ODUJH�ZKLWH� 
EXWWHUÁ�\ 



)LUVW�VLJKWLQJ�RI�ODUJH�ZKLWH�EXWWHUÁ�\ 

%DFNJURXQG��7KH�GDWH�RI��WKH�À�UVW�REVHUYHG�DQQXDO�VLJKWLQJ�RI�WKH�/DUJH�:KLWH�%XWWHUÁ�\�LQ� 
1RUWKHUQ�,UHODQG�KDV�EHHQ�UHFRUGHG�VLQFH������E\�PHPEHUV�RI�WKH�%XWWHUÁ�\� 
&RQVHUYDWLRQ�6RFLHW\��7KLV�LV�GHÀ�QHG�DV�WKH�À�UVW�GDWH�RQ�ZKLFK�D�*UHDW�:KLWH�%XWWHUÁ�\�LV� 
VHHQ�RQ�WKH�ZLQJ� 

5HOHYDQFH���7KH�GDWH�RI�HPHUJHQFH�RI�EXWWHUÁ�LHV�LV�UHODWHG�WR�D�QXPEHU�RI�IDFWRUV�²� 
VSULQJ�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH��HVSHFLDOO\�PLQLPXP�WHPSHUDWXUH���DV�ZHOO�DV� 
FOLPDWLF�FKDUDFWHULVWLFV�RI�WKH�SUHFHGLQJ�ZLQWHU��5HVHDUFKHUV�KDYH�IRXQG�WKDW�EXWWHUÁ�\� 
VSHFLHV�LQ�(XURSH�DQG�WKH�8.�DSSHDU�WR�EH�PRYLQJ�QRUWKZDUGV��DV�ZHOO�DV�WR�KLJKHU� 
DOWLWXGHV�²�WKLV�LV�SUHVXPHG�WR�EH�D�UHVSRQVH�WR�FOLPDWH�FKDQJH��,QIRUPDWLRQ�DERXW�WKLV� 
WUHQG�FDQ�EH�IRXQG�DW� 

KWWS���ZZZ�EXWWHUÁ�\�FRQVHUYDWLRQ�RUJ� 

,Q�\HDUV�ZLWK�PLOGHU�WHPSHUDWXUHV��EXWWHUÁ�LHV�DUH�H[SHFWHG�WR�HPHUJH�HDUOLHU�WKDQ�XVXDO�� 
VR�WKH�GDWH�RI�HPHUJHQFH�PD\�EH�D�FOLPDWH�FKDQJH�LQGLFDWRU��&RPSXWHU�PRGHOV�SUHGLFW� 
LQFUHDVLQJ�DLU�WHPSHUDWXUHV��VR�EXWWHUÁ�LHV�FRXOG�HPHUJH�LQFUHDVLQJO\�HDUO\�LQ�IXWXUH�\HDUV�� 
,I�WKLV�KDSSHQV��LW�ZLOO�SURYLGH�DQ�LQGLFDWLRQ�RI�KRZ�WKH�QDWXUDO�ZRUOG�LV�UHVSRQGLQJ�WR� 
FKDQJHV�LQ�FOLPDWH��/RRNLQJ�DW�WUHQGV�LQ�SDVW�HPHUJHQFH�GDWHV�FDQ�HQDEOH�DVVHVVPHQW�RI�� 
WKLV�HIIHFW�XS�XQWLO�QRZ� 

´%XWWHUÁ�LHV�DUH�VHHQ�WR�HPHUJH�HDUOLHU�LQ�\HDUV�ZLWK�PLOGHU�WHPSHUDWXUHV�µ
 



)LUVW�VLJKWLQJ�RI�ODUJH�ZKLWH�EXWWHUÁ�\ 

)LJXUH���
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)LJXUH����'DWD�NLQGO\�DQDO\VHG�E\�7��6SDUNV��&HQWUH�IRU�(FRORJ\�DQG�+\GURORJ\��0RQNVZRRG� 

)LJXUH��� VKRZV�WKH�GDWHV�RI�WKH�À�UVW�UHFRUGHG�VLJKWLQJV�RI�WKH�/DUJH�:KLWH�EXWWHUÁ�\�IURP����� 
RQZDUGV��7KH�UHG�OLQH�UXQQLQJ�WKURXJK�WKH�JUDSK�LV�D�WUHQG�OLQH��ZKLFK�VPRRWKHV�RXW�DQ\�H[WUHPH 
UHVXOWV��7KH�WUHQG�OLQH�VKRZV�XV�FOHDUO\��WKDW�EDVHG�RQ�REVHUYDWLRQV�IURP������WR�WKH�SUHVHQW�GD\� 
WKH�GDWH�RI�WKH�À�UVW�REVHUYDWLRQ�RI�WKH�/DUJH�:KLWH�%XWWHUÁ�\�LQ�1RUWKHUQ�,UHODQG�LV�EHFRPLQJ�HDUOLHU� 
7KH�HDUOLHVW�REVHUYDWLRQ�ZDV�UHFRUGHG�LQ������ 



	

	

)LUVW�VLJKWLQJ�RI�ODUJH�ZKLWH�EXWWHUÁ�\ 

LJXUH��� ������������ ������"�����!�������� 
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$OWKRXJK�RWKHU�IDFWRUV�PD\�LQÁ�XHQFH�WKH�GDWH�RI�HPHUJHQFH�RI�EXWWHUÁ�LHV��WKHUH�LV�D�VWURQJ 
QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�PHDQ�ZLQWHU�WHPSHUDWXUH��RYHU�'HF��-DQ�DQG�)HE��DQG 
HPHUJHQFH�GDWH��À�JXUH������7KLV�VXJJHVWV�WKDW�WKH�GDWH�RI�HPHUJHQFH�RI�WKH�/DUJH�:KLWH�%XWWHUÁ�\ 
LV�D�JRRG�LQGLFDWRU�RI�&OLPDWH�&KDQJH�LQ�1RUWKHUQ�,UHODQG� 

´:H�FDQ�H[SHFW�WR�VHH�EXWWHUÁ�LHV�HPHUJH�LQFUHDVLQJO\�HDUO\�LQ�IXWXUH�\HDUV�DV�WKH�FOLPDWH�
 
ZDUPV�µ
 



0HDQ�ULYHU�Á�RZ� 
LQ�WKH�5LYHU�%XVK 



	

0HDQ�ULYHU�Á�RZ�LQ�WKH�5LYHU�%XVK 

%DFNJURXQG��7KH�5LYHU�%XVK�HQWHUV�WKH�$WODQWLF�2FHDQ�QHDU�WKH�*LDQWV�&DXVHZD\�LQ� 
&RXQW\�$QWULP��$�FRQWLQXRXV�UHFRUG�RI�PHDVXUHPHQWV�VXFK�DV�Á�RZ�UDWHV�KDV�EHHQ� 
PDLQWDLQHG�VLQFH�WKH�����V��)ORZ�UDWHV�IRU�WKH�5LYHU�%XVK�ZHUH�SURYLGHG�E\�WKH�5LYHUV� 
$JHQF\� 

5HOHYDQFH��&OLPDWH�PRGHOV�SUHGLFW�D�FKDQJH�LQ�1RUWKHUQ�,UHODQG·V�UDLQIDOO�SDWWHUQV���ULYHU� 
Á�RZV�PD\�FKDQJH�DFFRUGLQJO\��5LYHU�Á�RZV�DUH�RI�YLWDO�LPSRUWDQFH�²�DUHDV�DIIHFWHG� 
LQFOXGH�Á�RRGLQJ��ZDWHU�TXDOLW\��À�VKLQJ�DQG�WRXULVP� 

)LJXUH��� �����������	��������������� 
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'DWD�REWDLQHG�IURP�WKH�5LYHUV�$JHQF\�VKRZV�WKDW�WKH�PHDQ�DQQXDO�Á�RZ�UDWHV�IRU�WKH�5LYHU�%XVK 
KDYH�QRW�VKRZQ�DQ\�VLJQLÀ�FDQW�WUHQGV�VLQFH�WKH�����V���À�JXUH����� 0HDQ�ULYHU�Á�RZ�FRXOG�DOVR�EH 
OLQNHG�WR�KXPDQ�LQÁ�XHQFHV��IRU�H[DPSOH�FKDQJHV�LQ�ZDWHUFRXUVH�PDQDJHPHQW��VR�LW�LV�LPSRUWDQW 
WR�WU\�DQG�HVWDEOLVK�D�OLQN�EHWZHHQ�ULYHU�Á�RZ�DQG�FOLPDWLF�IDFWRUV�L�H��UDLQIDOO� 0HDQ�DQQXDO�ULYHU� 
Á�RZ�ZDV�SORWWHG�DORQJ�ZLWK�PHDQ�DQQXDO�UDLQIDOO�GDWD�REWDLQHG�IURP�$UPDJK�2EVHUYDWRU\� 

´&OLPDWH�FKDQJH�PRGHOV�SUHGLFW�WKDW�SUHFLSLWDWLRQ�SDWWHUQV�DUH�OLNHO\�WR�FKDQJH�µ 



	




0HDQ�ULYHU�Á�RZ�LQ�WKH�5LYHU�%XVK 

)LJXUH��� 
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)LJXUH��� FOHDUO\�VKRZV�WKDW�WKHUH�LV�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�DQQXDO�UDLQIDOO�DQG�PHDQ�ULYHU� 
Á�RZ�LQ�WKH�5LYHU�%XVK� )RU�H[DPSOH��LQ������DQG������ZKHQ�ORZ�UDLQIDOO�OHYHOV�ZHUH�VHHQ��PHDQ�Á�RZ 
UDWHV�ZHUH�VLPLODUO\��ORZ��&RQYHUVHO\�LQ������DQG������ZKHQ�KLJK�UDLQIDOO�OHYHOV�ZHUH�VHHQ��PHDQ 
Á�RZ�UDWHV�ZHUH�FRPSDUDWLYHO\�KLJK� 

´5LYHU�Á�RZ�OHYHOV�DUH�D�JRRG�LQGLFDWRU�RI�UDLQIDOO�µ
 



*URXQGZDWHU� 
OHYHOV�LQ� 
'XQPXUU\�DQG� 
.LOO\OJOHQ 



*URXQGZDWHU�OHYHOV�LQ�'XQPXUU\�DQG� 
.LOO\OJOHQ 

%DFNJURXQG��7KH�:DWHU�0DQDJHPHQW�8QLW�RI�(+6�PDLQWDLQV�GDLO\�UHFRUGV�RI�JURXQGZDWHU� 
OHYHOV�DW�YDULRXV�VLWHV�LQ�1RUWKHUQ�,UHODQG��7KHVH�UHFRUGV�KDYH�EHHQ�OLQNHG�ZLWK�UDLQIDOO�LQ� 
1RUWKHUQ�,UHODQG� 

5HOHYDQFH��$SSUR[LPDWHO\����RI�WKH�SXEOLF�ZDWHU�VXSSO\�LQ�1RUWKHUQ�,UHODQG�LV�VRXUFHG� 
IURP�DTXLIHUV��PDLQO\�LQ�WKH�/DJDQ�DQG�(QOHU�YDOOH\V��VDQGVWRQH�DTXLIHUV���,Q�DGGLWLRQ�� 
WKRXVDQGV�RI�ERUHKROHV�DFURVV�WKH�SURYLQFH�DUH�XVHG�IRU�GRPHVWLF��DJULFXOWXUDO�DQG� 
LQGXVWULDO�VXSSOLHV�� 

*URXQGZDWHU�UHVRXUFHV�DUH�FRQVLGHUHG�WR�EH�XQGHU�XWLOLVHG��DQG�DUH�EHLQJ�IXUWKHU� 
HYDOXDWHG�DV�SDUW�RI�LPSOHPHQWDWLRQ�RI�WKH�(&�:DWHU�)UDPHZRUN�'LUHFWLYH��.LOO\JOHQ�DQG� 
'XQPXUU\�ERUHKROHV�IRUP�SDUW�RI�WKH�1RUWKHUQ�,UHODQG�*URXQGZDWHU�/HYHO�0RQLWRULQJ� 
1HWZRUN�LQ�1RUWKHUQ�,UHODQG��0RQWKO\�YDOXHV�KDYH�EHHQ�DYHUDJHG�IURP�KRXUO\�PRQLWRULQJ� 
GDWD� 

.LOO\JOHQ�ERUHKROH�LV�GULOOHG�LQWR�WKH�8OVWHU�ZKLWH�OLPHVWRQH��&UHWDFHRXV�FKDON���DQG� 
'XQPXUU\�LQWR�WKH�6KHUZRRG�VDQGVWRQH�SDUW�RI�WKH�/DJDQ�DTXLIHU��7KH\�UHDFW�GLIIHUHQWO\� 
WR�UDLQIDOO�HYHQWV��ZLWK�WKH�&UHWDFHRXV�FKDON�DTXLIHU�DW�.LOO\JOHQ�UHVSRQGLQJ�PRUH�TXLFNO\� 
WR�UXQRII�GXH�WR�KLJK�SHUPHDELOLW\�WKURXJK�À�VVXUHV�DQG�FUDFNV��7KH�'XQPXUU\�DTXLIHU�GRHV� 
QRW�UHVSRQG�DV�TXLFNO\�WR�UDLQIDOO��DV�VORZHU�UDWHV�RI�LQÀ�OWUDWLRQ�WHQG�WR�GDPSHQ�WKH� 
HIIHFWV�RI�UXQRII� 

´*URXQGZDWHU�OHYHOV�LQ�DTXLIHUV�UHVSRQG�WR�UDLQIDOO�HYHQWV�µ
 



*URXQGZDWHU�OHYHOV�LQ�'XQPXUU\�DQG� 
.LOO\OJOHQ 
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)LJXUH����VKRZV�WKH�DYHUDJH�PRQWKO\�JURXQGZDWHU�OHYHOV��PHWUHV�DERYH�VHD�OHYHO��IRU�.LOO\JOHQ 
DTXLIHU��DORQJ�ZLWK�PRQWKO\�UDLQIDOO�WRWDOV��$�JRRG�OLQN�FDQ�EH�VHHQ�EHWZHHQ�UDLQIDOO�DQG 
JURXQGZDWHU�OHYHOV� 



*URXQGZDWHU�OHYHOV�LQ�'XQPXUU\�DQG� 
.LOO\OJOHQ 

)LJXUH��� 
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)LJXUH����VKRZV�DYHUDJH�PRQWKO\�JURXQGZDWHU�OHYHOV�IRU�'XQPXUU\�DORQJ�ZLWK�PRQWKO\�UDLQIDOO 
WRWDOV� $JDLQ��D�JRRG�OLQN�LV�VHHQ�EHWZHHQ�JURXQGZDWHU�OHYHOV�DQG�UDLQIDOO��KRZHYHU�LQ�WKLV�FDVH�D 
ODJ�LV�VHHQ�²�JURXQGZDWHU�OHYHOV�WHQG�WR�SHDN�DIWHU�KLJK�UDLQIDOO�OHYHOV� 7KLV�LV�EHFDXVH 
'XQPXUU\�LV�D�VDQGVWRQH�DTXLIHU��ZKLFK�LV�OHVV�UHVSRQVLYH�WR�UDLQIDOO�WKDQ�WKH�IUDFWXUHG�OLPHVWRQH 
DTXLIHU���DW�.LOO\JOHQ � 

´*URXQGZDWHU�OHYHOV�FRXOG�EH�DIIHFWHG�LI�FOLPDWH�FKDQJH�DOWHUV�UDLQIDOO�SDWWHUQV�µ
 



6HD�OHYHO�LQ� 
1RUWKHUQ�,UHODQG 



6HD�OHYHO�LQ�1RUWKHUQ�,UHODQG 

%DFNJURXQG��6HD�OHYHOV�LQ�%HOIDVW�/RXJK�KDYH�EHHQ�PHDVXUHG�E\�%HOIDVW�KDUERXU� 
&RPPLVVLRQHUV�VLQFH�������7KLV�GDWD�KDV�EHHQ�DQDO\VHG�DQG�DGMXVWHG�WR�PDLQWDLQ�DQ� 
DFFXUDWH�UHFRUG� 

5HOHYDQFH��6HD�OHYHOV�DUH�SUHGLFWHG�WR�ULVH�JOREDOO\�DV�D�UHVXOW�RI�WKH�LQFUHDVHG�JOREDO� 
WHPSHUDWXUHV�DVVRFLDWHG�ZLWK�FOLPDWH�FKDQJH��7KH�PRVW�LPSRUWDQW�FDXVH�RI�WKLV�LV�WKH� 
WKHUPDO�H[SDQVLRQ�RI�VHDZDWHU��ZLWK�DQRWKHU�VLJQLÀ�FDQW�FDXVH�EHLQJ�WKH�PHOWLQJ�RI� 
JODFLHUV�ZKLFK�FXUUHQWO\�DFW�DV�YDVW�IUHVKZDWHU�UHVHUYRLUV� 

+DGOH\�&HQWUH�0RGHOV�SUHGLFW�WKDW�JOREDO�VHD�OHYHOV�FRXOG�ULVH�E\�XS�WR���FP�E\�WKH� 
����V��DOWKRXJK�VRPH�PRGHOV�KDYH�SXW�WKLV�À�JXUH�DV�KLJK�DV���FP� 

+HLJKWHQHG�VHD�OHYHOV�DUH�H[SHFWHG�WR�LPSDFW�RQ�VWRUP�VXUJHV�DQG�RQ�FRDVWDO�HURVLRQ�� 
6WRUP�VXUJHV�DUH�WHPSRUDU\�LQFUHDVHV�LQ�WLGDO�KHLJKW�FDXVHG�E\�SDUWLFXODU�ZHDWKHU� 
FRQGLWLRQV��,Q�IXWXUH�WKH�IUHTXHQF\�RU�VHYHULW\�RI�VWRUP�VXUJHV�PD\�LQFUHDVH�DV�FOLPDWH� 
FKDQJH�DIIHFWV�ZHDWKHU�DQG�VHD�OHYHOV� 

&RDVWDO�HURVLRQ�LV�D�SRWHQWLDO�LPSDFW�RI�ULVLQJ�VHD�OHYHOV�ZLWK�H[LVWLQJ�EHDFKHV�DQG�GXQHV� 
EHLQJ�SXW�XQGHU�LQFUHDVHG�SUHVVXUH��7KLV�ZLOO�KDYH�LPSOLFDWLRQV�IRU�ZLOGOLIH�DQG�KDELWDW� 
SURWHFWLRQ��DV�ZHOO�DV�IRU�FRDVWDO�SODQQLQJ�SROLF\� 

´*OREDO�VHD�OHYHOV�DUH�SUHGLFWHG�WR�ULVH�E\�XS�WR���FP�µ
 






6HD�OHYHO�LQ�1RUWKHUQ�,UHODQG 
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)LJXUH�����0HDQ�7LGDO�/HYHO��07/��IURP�%HOIDVW�+DUERXU�WLGH�JDXJH�EDVHG�RQ�DGMXVWHG�GDWD� 'DWD 
NLQGO\�SURYLGHG�E\�3URI�-��2UIRUG��4XHHQV�8QLYHUVLW\�%HOIDVW� 

)LJXUH����VKRZV�WKH�DGMXVWHG�PHDQ�WLGDO�OHYHO��07/��DW�%HOIDVW�3RUW��3UREOHPV�KDYH�DULVHQ�ZLWK 
WKH�GDWD�EHFDXVH�WKH�WLGDO�JDXJH�KDV�EHHQ�PRYHG�VHYHUDO�WLPHV��DQG�DOVR�EHFDXVH�RI�YDULRXV 
SUREOHPV�ZLWK�WKH�PRQLWRULQJ�HTXLSPHQW��7KH�UDZ�GDWD�KDV�WKHUHIRUH�KDG�WR�EH�DGMXVWHG��WR 
SURGXFH�D�ORQJ�WHUP�VHULHV�RI�VHD�OHYHO�YDOXHV� 



6HD�OHYHO�LQ�1RUWKHUQ�,UHODQG 

2YHU�WKH�SHULRG�RI�UHFRUGLQJ��WKH�ORQJ�WHUP�WUHQG�KDV�EHHQ�IRU�VHD�OHYHOV�LQ�1RUWKHUQ�,UHODQG 
WR�KDYH�IDOOHQ�YHU\�VOLJKWO\� ,Q�RWKHU�SDUWV�RI�WKH�%ULWLVK�,VOHV��SDUWLFXODUO\�LQ�6RXWKHUQ�,UHODQG�DQG 
(QJODQG��D�ULVH�LQ�PHDQ�VHD�OHYHO�KDV�EHHQ�REVHUYHG� +RZHYHUUU� 1RUWKHUQ�,UHODQG�KDV�H[SHULHQFHG� 
LVRVWDWLF�XSOLIW��GXULQJ�WKH�ODVW�LFH�DJH��JODFLHUV�FRYHUHG�PXFK�RI�WKH�1RUWKHUQ�%ULWLVK�,VOHV��SXVKLQJ 
GRZQ�WKH�ODQG�EHQHDWK� 6LQFH�WKH�UHWUHDW�RI�WKH�JODFLHUV��WKH�ODQG�KDV�EHHQ�VORZO\�ULVLQJ�WRZDUGV 
LWV�SUH�JODFLDO�SRVLWLRQ� 

6R��DOWKRXJK�JOREDO�VHD�OHYHOV�KDYH�EHHQ�ULVLQJ��WKH�ODQGPDVV�KHUH�KDV�DOVR�ULVHQ��DQG�WKH 
REVHUYHG�PHDQ�VHD�OHYHO�KDV�QRW�FKDQJHG�DV�PD\�KDYH�EHHQ�H[SHFWHG��7KLV�ODQG�ULVH�PD\ 
EHFRPH�OHVV�VLJQLÀ�FDQW�LQ�IXWXUH��DQG�VHD�OHYHOV PD\�HIIHFWLYHO\ ULVH� 

&RQWLQXHG�PRQLWRULQJ�ZLOO�KHOS�LGHQWLI\ WKH�LPSDFW�RI�FOLPDWH�FKDQJH�RQ�1RUWKHUQ�,UHODQG·V�VHD 
OHYHOV� 

´/DQGPDVV�PRYHPHQWV�LQ�1RUWKHUQ�,UHODQG�PD\�KDYH�FRPSHQVDWHG�IRU�VRPH�SDVW�VHD�
 
OHYHO�ULVHV�µ
 



DSSHQGL[�� 

7UHYRU�%R\G��%XWWHUÁ�\�&RQVHUYDWLRQ�6RFLHW\��1RUWKHUQ�,UHODQG� 

'U�-RKQ�%XWOHU��$UPDJK�2EVHUYDWRU\��1RUWKHUQ�,UHODQG� 

5LFKDUG�&ROH��5LYHUV�$JHQF\��+\GHEDQN��'HSDUWPHQW�RI�$JULFXOWXUH�DQG�5XUDO� 
'HYHORSPHQW�1RUWKHUQ�,UHODQG� 

&ROLQ�*LEQH\��(QYLURQPHQW�DQG�+HULWDJH�6HUYLFH��'HSDUWPHQW�RI�(QYLURQPHQW�1RUWKHUQ� 
,UHODQG� 

&ROLQ�*X\��&RSHODQGV�%LUG�2EVHUYDWRU\��&URVV�,VODQG��&RXQW\�'RZQ��1RUWKHUQ�,UHODQG� 

0LNH�+DUWZHOO��(QYLURQPHQW�	�+HULWDJH�6HUYLFH��'HSDUWPHQW�RI�(QYLURQPHQW�1RUWKHUQ� 
,UHODQG� 

'DYLG�-RQHV��&HQWUDO�6WDWLVWLFV�DQG�5HVHDUFK��'HSDUWPHQW�IRU�5HJLRQDO�'HYHORSPHQW� 
1RUWKHUQ�,UHODQG� 

3URI��3KLO�-RQHV��&OLPDWLF�5HVHDUFK�8QLW��8QLYHUVLW\�RI�(DVW�$QJOLD� 

1HYLOOH�0F.HH��&RSHODQGV�%LUG�2EVHUYDWRU\��&URVV�,VODQG��&R��'RZQ��1RUWKHUQ�,UHODQG� 

'U�7LP�0LWFKHOO� 7\QGDOO�&HQWUH��6FKRRO�RI�(QYLURQPHQWDO�6FLHQFHV��8QLYHUVLW\�RI�(DVW�$QJOLD� 

3URI��-XOLDQ�2UIRUG��6FKRRO�RI�*HRJUDSK\��4XHHQ·V�8QLYHUVLW\�%HOIDVW��1�,UHODQG� 

,DQ�5LSSH\��%XWWHUÁ�\�&RQVHUYDWLRQ�6RFLHW\��1RUWKHUQ�,UHODQG� 

'U�7LP�+��6SDUNV��&HQWUH�IRU�(FRORJ\�DQG�+\GURORJ\��0RQNVZRRG��(QJODQG� 

3URI��$UQROG�7D\ORU��3O\PRXWK�0DULQH�/DERUDWRU\� 



DSSHQGL[�� 

7HPSHUDWXUH�'DWD��'HYHORSPHQW�RI�7HPSHUDWXUH�,QGLFHV�IRU�6FRWODQG�DQG�1RUWKHUQ� 
,UHODQGµ��61,))(5�65������)��&HQWUH�IRU�WKH�6WXG\�RI�(QYLURQPHQWDO�&KDQJH�DQG�6XVWDLQDELOLW\� 
�&(36���8QLYHUVLW\�RI�(GLQEXUJK��(QYLURQPHQWDO�6FLHQFH�'HSDUWPHQW��8QLYHUVLW\�RI�6WLUOLQJ��WKH�0H� 
WHRURORJLFDO�2IÀ�FH��0DULQH�/DERUDWRU\�RI�WKH�)LVKHULHV�5HVHDUFK�6HUYLFHV� 

3UHFLSLWDWLRQ�'DWD�����0RQWKO\�1RUWKHUQ�,UHODQG�3UHFLSLWDWLRQ��PP���:LJOH\�HW�DO� 
:LJOH\�DQG�-RQHV��-�&OLPDWRO��������*UHJRU\�HW�DO���,QW�-�&OLPDWRO��������-RQHV�	�&RQZD\��,QW��-�� 
&OLPDWRO������������0HW�2IÀ�FH��$UPDJK�2EVHUYDWRU\��KWWS���ZZZ�PHWRIÀ�FH�JRY�XN�FOLPDWH�XN�VWD� 
WLRQGDWD�DUPDJKGDWD�W[W 

3RWDWR�&URS�'DWD��'HSDUWPHQW�RI�$JULFXOWXUH�DQG�5XUDO�'HYHORSPHQW�1RUWKHUQ�,UHODQG��'$5'1,��� 
$YDLODEOH�RQ�'$5'1,�ZHEVLWH��KWWS���ZZZ�GDUGQL�JRY�XN�HFRQV�VWDWV�KWP 

6ZDOORZ�'DWD��&RSHODQGV�%LUG�2EVHUYDWRU\��1RUWKHUQ�,UHODQG� 

%XWWHUÁ�\�'DWD��%XWWHUÁ�\�&RQVHUYDWLRQ�6FKHPH��1RUWKHUQ�,UHODQG� 

5LYHU�%XVK�'DWD��5LYHUV�$JHQF\��'HSDUWPHQW�RI�$JULFXOWXUH�DQG�5XUDO�'HYHORSPHQW 
1RUWKHUQ�,UHODQG��$YDLODEOH�RQ�&(+�:DOOLQJIRUG�ZHEVLWH�� 
KWWS���ZZZ�QZO�DF�XN�LK�QUID�ZHEGDWD��������J�������FVY 

*XOI�6WUHDP�'DWD��7D\ORU��$�+��DQG�-�$��6WHSKHQV��������/DWLWXGLQDO�GLVSODFHPHQWV�RI�WKH�*XOI� 
6WUHDP�������WR������DQG�WKHLU�UHODWLRQ�WR�FKDQJHV�LQ�WHPSHUDWXUH�DQG�]RRSODQNWRQ� 
DEXQGDQFH�LQ�WKH�1(�$WODQWLF��2FHDQRORJLFD�$FWD�����������������$YDLODEOH�RQ�3O\PRXWK� 
0DULQH�/DERUDWRU\�ZHEVLWH��KWWS���ZZZ�SPO�DF�XN�JXOIVWUHDP�LQHWGDW�KWP 

6HD�/HYHO�'DWD��-XOLDQ�2U IRUG��-RDQQH�0XUG\��5REHUW�)ULHO����WK�&HQWXU\�VHD�OHYHO�FKDQJHV�DURXQG� 
WKH�1RUWK�RI�,UHODQG��5HVHDUFK�&RQWUDFW��*3$�����&21������(QYLURQPHQW�DQG� 
+HULWDJH�6HUYLFH�DQG�4XHHQV�8QLYHUVLW\�%HOIDVW��-XO������ 

*URXQGZDWHU�GDWD���:DWHU�0DQDJHPHQW�8QLW��(QYLURQPHQW�DQG�+HULWDJH�6HUYLFH� 

%RRN�GHVLJQ���'DYLG�:DOVK��(+6�&RUSRUDWH�&RPPXQLFDWLRQV� 



2XU�DLP�LV�WR�SURWHFW�DQG�FRQVHUYH�WKH 
QDWXUDO�DQG�EXLOW�HQYLURQPHQW�DQG�WR� 
SURPRWH�LWV�DSSUHFLDWLRQ�IRU�WKH�EHQHILW� 
RISUHVHQW�DQG�IXWXUH�JHQHUDWLRQV� 

3ULQWHG�DQG�3XEOLVKHG�E\ 
(QYLURQPHQW�	�+HULWDJH�6HUYLFH 

3XEOLVKLQJ�8QLW����� 
,6%1�������������� 




