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6HD6HDUUFKFK IIRURU VVHHYYHUDOHUDO WWHHQVQV **H9H9 PXRPXRQQVV IIURURPP 0N0NQQ ��� GXUL��� GXULQQJJ

WWKKH *DH *DPPPD�5D\ EXUVWPD�5D\ EXUVWV LV LQQ 6HSW6HSWHHPPEEHU ���HU �����

6�7VXML6�7VXML��� <�� <�66DNXUDLDNXUDL��� 0�7RNLZ� 0�7RNLZDD���� 7�:D7�:DGGDD��� <�� <�<<DPDPDVKLWDVKLWDD���� $�<D$�<DPPDPRWDPRWRR��DDQG ,�QG ,�<<DPDPDPDPRRWWRR��

   1 'HSDUWPHQW RI ,QIRUPDWLRQ 6FLHQFH� .DZDVDNL 0HGLFDO 6FRRO� .XUDVKLNL� ��������� -DSDQ
� 'HSDUWPHQW RI 3K\VLFV� 2ND\DPD 8QLYHUVLW\� 2ND\DPD �������� -DSDQ�

�2ND\DPD 8QLYHUVLW\ RI 6FLHQFH� 2ND\DPD ��������� -DSDQ

$EVWUDF$EVWUDFWW

:H KDYH H[DPLQHG PXRQ GDWD FROOHFWHG ZLWK WKH 2ND\DPD PXRQ WHOHVFRSH LQ VHDUFK RI D PXRQ
IOX[ IURP WKH GLUHFWLRQ RI 0NQ ��� GXULQJ WKH SHULRG $XJXVXW ���� XQWLOO 2FWREHU ����� :H
IRXQG VRPH HYLGHQFH IRU DQ H[FHVV IRU VHYHUDO WHQV *H9 PXRQV IURP WKH GLUHFWLRQ RI 0NQ ���
GXULQJ LWV *DPPD�5D\ EXUVWV LQ 6HSWHPEHU �����

� ,QW� ,QWUURGXFWLRQRGXFWLRQ��

0DUNDULDQ ��� ZDV GLVFRYHUHG DV D��UD\ VRXUFH E\ WKH :KLSSOH &ROODERUDWLRQ LQ ����

�4XLQQ HW DO�� ����� DQG KDV EHHQ YHULILHG E\ WKH +(*5$ &ROODERUDWLRQ �%UDGEXU\ HW DO�� ������
7KH 0NQ ��� KDV VKRZQ YHU\ KLJK HPLVVLRQ LQ 7H9��UD\ IURP 0DUFK WR 2FWREHU� ���� DQG

GXULQJ WKLV SHULRG WKH VRXUFH ZDV FRQWLQXRXVO\ PRQLWRUHG ZLWK WKH 6WHUHRVFRSLF ,PDJLQJ
$WPRVSKHULF &KHUHQNRY 7HOHVFRSH 6\VWHP RI +(*5$ �$KDURQLDQ HW DO�� ����� .RQRSHONR HW DO��
����� DQG .UDQLFK HW DO�� ������ %HSSR6$; REVHUYDWLRQV RI 0NQ ��� LQ $SULO ���� �3LDQ HW DO��
������ KDYH UHYHDOHG DQ H[WUDRUGLQDU\ ;�UD\ HPLVVLRQ LQ HQHUJ\ UHJLRQ� ��� a ��� NH9 IURP WKLV
%/ /DF REMHFW� GXULQJ D SKDVH RI KLJK DFWLYLW\ DW 7H9 HQHUJLHV� DV PRQLWRUHG ZLWK WKH :KLSSOH�
+(*5$ DQG &$7 &HUHQNRY WHOHVFRSHV� *KLVHOOLQL ������ H[SODLQHG WKDW HPLVVLRQ IURP %/ /DF
REMHFW ZLWK WKH PRGLILHG PRGHO EDVHG RQ WKH V\QFKURWURQ VHOI�&RPSWRQ HPLVVLRQ� +RZHYHU� WKH
HPLVVLRQ LQ HQHUJ\ UHJLRQ� �� a ��� *H9 LV DEVHQW LQ PRGHOV DQG REVHUYDWLRQV�

:H WULHG WKH PXRQ PHDVXUHPHQWV IURP WKH GLUHFWLRQ RI 0NQ ��� LQ PRPHQWXP UHJLRQ� � a
��� *H9 �F ZLWK WKH 2.$<$0$ FRVPLF�UD\ WHOHVFRSH �<DPDVKLWD� HW DO�� ����� IURP $XJXVW
���� WR 2FWREHU ���� FRQWLQXRXVO\�

�� 0HDVXU0HDVXUHHPHQWVPHQWV��

7KH 2.$<$0$ FRVPLF�UD\ WHOHVFRSH ZDV RSHUDWHG IURP �� $XJXVW ���� WR �� 2FWREHU ����
WUDFLQJ RI 0NQ ��� DPRQJ �� KRXUV SHU GD\� 7KH RSHUDWHG VFKHGXOH LV VKRZQ LQ )LJXUH �� 7KH
REVHUYHG SHULRGV RI WKH +(*5$ DQG 2.$<$0$ WHOHVFRSH DUH VKRZQ� 7KH KDWFKHG SHULRG RI
+(*5$ ZDV XQGHU SUHVHQFH RI KLJK HPLVVLRQ LQ 7H9��UD\V DQG RXU REVHUYDWLRQV RYHODSSHG

ZLWK WKH +(*5$ LQ WKH SHULRG $� 7KH +(*5$ LV LPSRVVLEOH WR REVHUYH GXULQJ PRRQVKLQH DQG
IURP 2FWREHU WLOO QH[W 0DUFK�

�� 0XRQ GDWD0XRQ GDWD��
7KH )LJXUH � VKRZV WKH PXRQ IOX[ DW GLIIHUHQW ]HQLWK DQJOH UHJLRQV IRU WRWDO REVHUYLQJ WHUP�

(DFK LQFRPLQJ PXRQ GLUHFWLRQ LV LQQQHU ���� IURP WKH0NQ ��� GLUHFWLRQ DQG PXRQ�PRPHQWXP
UHJLRQ LV ���� a ��� *H9 �F� 7KH PXRQ IOX[ DW ODUJHU WKDQ ]HQLWK DQJOH� ��� LV KLJK IRU WKH SHULRG
$ DQG %� +RZHYHU� WKH IOX[ LV FRQVWDQW DW ]HQLWK DQJOHV� IURP ��� WR ���
7KH GLVWULEXWLRQ RI LQFRPLQJ PXRQ GLUHFWLRQV LV VKRZQ LQ )LJXUH �� +HUH� �� LQGLFDWHV WKH



)LJXUH �)LJXUH ���7KH REVHUYHG SHULRG RI WKH +(*5$ DQG 2.$<$0$ WHOHVFRSH� 7KH KDWFKHG SHULRG RI

+(*5$ ZDV XQGHU SUHVHQFH RI KLJK HPLVVLRQ LQ 7H9��UD\V�
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)LJXUH ��)LJXUH �� 7KH GLVWULEXWLRQ RI LQFRPLQJ PXRQ GLUHFWLRQV� +HUH� �� LQGLFDWHV WKH GLUHFWLRQ IURP
0NQ ����

GLUHFWLRQ IURP 0NQ ���� 7KH PXRQ IOX[ IRU WKH SHULRG $ LV KLJK DW OHVV WKDQ ����� +RZHYHU� WKH
RQH IRU WKH % LV FRQVWDQW DW DOO DQJOH� LW PHDQV WKDW IOX[ IRU WKH % LV VWDWLVWLFDO IOXFWXDWLRQ�

� 5HVXOWV�� 5HVXOWV�

$V VKRZQ LQ )LJXUH �� WKH PXRQ LQWHQVLWLHV RI PRPHQWXP UHJLRQ� �� a ��� *H9 �F DQG DW
OHVV WKDQ ���� IRU WKH VDPH SHULRG� $ ZLWK WKH +(*5$ 7H9��UD\ EXUVW �.UDQLFK HW DO�� �����

KDYH WKH H[FHVV FRPSDULQJ ZLWK WKH LQWHQVLWLHV RI WRWDO REVHUYHG WHUP DQG DW ODUJHU WKDQ �����
7KH LQWHQVLWLHV IRU WKH SHULRG % DUH DOPRVW VDPH ZLWK WRWDO GDWD� 7KH +(*5$ UHSRUWHG QR
RXWEXUVW GXULQJ WKH SHULRG %�

,I ZH DVVXPH WKDW��UD\ SURGXFHV PXRQ SDLU DW DWPRVSKHULF DLU� ZH DUH SRVVLEOH WR HVWLPDWH

SULPDU\��UD\ IOX[ IRU HQHUJ\ UHJLRQ� �� a ��� *H9� WKDW LV QHDUO\ ���� FP��VHF��� 7KH YDOXHV DUH

RQH RUGHU KLJK DV FRPSDUHG ZLWK WKH H[WUDSRODWLQJ &$7 UHVXOWV DERYH ��� *H9 LQ 0DUFK DQG

$SULO �����
:H PXVW H[DPLQH WKH PXRQ SURGXFWLRQ PHFKDQLVP DQG LQWURGXFH RWKHU PHFKDQLVP�

� $FNQRZOHGJPHQWV�� $FNQRZOHGJPHQWV�
:H ZLVK WR WKDQN 3URI� 2�*�5\D]KVND\D IRU XVHIXO DGYLFH�
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)LJXUH �)LJXUH ��� 7KH PXRQ LQWHJUDO LQWHQVLW\�

ØØ�2SHQLQJ DQJOHV RI WKH WHOHVFRSH� �� a ����� IRU WKH SHULRG $� ����� a ����� 0-'�
�2SHQLQJ DQJOHV RI WKH WHOHVFRSH� ���� a ����� IRU WKH WRWDO SHULRG ����� a ����� 0-'�

5HIHUHQFH5HIHUHQFHVV

$KDURQLDQ� )�$� HW DO�� ����� $	$� ���� ��
%UDGEXU\� 6�0� HW DO�� ����� $	$� ���� /�
&$7 &ROODERUDWLRQ� ����� 3URF���WK ,&5& �'XUEDQ� ����� �� ���
*KLVHOOLQL � *�� ����� 7KH $FWLYH ;�UD\ 6N\�5HVXOWV IURP %HSSR6$; DQG 5RVVL�;7(� 5RPH�
,WDO\� ����� 2FWREHU� ����� (GV��/�6FDUVL� +�%UDGW� 3�*LRPPL DQG )�)LRUH� H�SULQW DVWUR�
SK��������
.RQRSHONR $��IRU WKH +(*5$ &ROODERUDWLRQ� ����� $VWURS� 3K\V�� LQ SUHVV� H�SULQW DVWUR�
SK��������
.UDQLFK� '� HW DO�� ����� VXEPLWWHG WR $VWURS� 3K\V�� H�SULQW DVWUR�SK��������
3LDQ� (�� HW DO�� ����� $3-� ���� /��
4XLQQ� -�� HW DO�� ����� $3-� ���� /��
<DPDVKLWD� <�� HW DO�� ����� 1XFO� ,QVWU� 0HWK� $���� ���


