
$FWD 0LFURELRORJLFD HW ,PPXQRORJLFD +XQJDULFD� �� ���� SS� ���±��� ������

7KLV SXEOLFDWLRQ EHORQJV WR WKH ��WK DFFUHGLWHG 3K' SURJUDP RI WKH 6HPPHOZHLV 8QLYHUVLW\

%XGDSHVW� +XQJDU\

���������������� ����� ���� $NDGpPLDL .LDGy� %XGDSHVW

����������	�����
������������

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

��	����	����������	��


=68=6$11$ &68.È6
�
� ./È5$ 7g5�

�
� ,� -$1.29,&6

�
� )� 52=*21<,

�
� 3� 6Ï721<,

�
�

�,QVWLWXWH RI 0HGLFDO 0LFURELRORJ\� 6HPPHOZHLV 8QLYHUVLW\� 1DJ\YiUDG WpU �� +±���� %XGDSHVW�
�,QVWLWXWH RI )RUHQVLF 0HGLFLQH� 6HPPHOZHLV 8QLYHUVLW\� hOO�L ~W ��� +±���� %XGDSHVW� �³-RKDQ %pOD´

1DWLRQDO (SLGHPLRORJLFDO &HQWHU� *\iOL ~W �±�� +±���� %XGDSHVW� +XQJDU\

�5HFHLYHG� �� -DQXDU\ ����� DFFHSWHG� � $SULO �����

7KH SRWHQWLDO UROH RI PLFURELDO DJHQWV ZDV LQYHVWLJDWHG LQ �� FDVHV RI 6XGGHQ

,QIDQW 'HDWK 6\QGURPH DQG LQ � QRQ�6,'6 FDVHV LQ %XGDSHVW EHWZHHQ 6HSWHPEHU ���� DQG

0D\ ����� $XWRSV\� KLVWRORJLFDO H[DPLQDWLRQ DQG PLFURELRORJLFDO WHVWV ZHUH SHUIRUPHG RQ

VDPSOHV RI EORRG� FHUHEURVSLQDO IOXLG� SKDU\QJHDO VDPSOHV DQG OXQJ WLVVXH IURP LQIDQWV

XQGHU RQH \HDU GLHG VXGGHQO\� ZLWKRXW SUHYLRXV GLVHDVHV� 7KH PXOWLIDFWRULDO

SDWKRPHFKDQLVP RI 6,'6 ZDV VXJJHVWHG E\ WKH LVRODWLRQ RI WR[LQ SURGXFLQJ 6WDSK\ORFRFFXV

DXUHXV�� (QWHUREDFWHULDFHDH DQG &DQGLGD DOELFDQV VWUDLQV LQ ODUJH QXPEHU DQG E\ WKH

GHWHFWLRQ RI 3DUDLQIOXHQ]D 7\SH � YLUXV DQWLJHQ� 6� DXUHXV SURYHG WKH SUHGRPLQDQW EDFWHULD

LQ WKH 6,'6 FDVHV� 1DVRSKDU\QJHDO PLFURELDO IORUD DQG 6� DXUHXV FDUULHU RI ��� DJH PDWFKHG

KHDOWK\ LQIDQWV ZHUH WHVWHG GXULQJ WKH VDPH SHULRG� 6� DXUHXV ZDV LVRODWHG IURP ��� RI

6,'6 FDVHV DQG ��� IURP KHDOWK\ LQIDQWV �25 ����� ���� &RQILGHQFH LQWHUYDO ����±

������ S ������ 7KH HQWHURWR[LQ DQG 7667�� WR[LQ SURGXFLQJ DFWLYLW\ RI 6� DXUHXV VKRZHG

WKH FKDUDFWHULVWLF GLIIHUHQFH� 7KH WR[LJHQLF 6� DXUHXV ZDV GHWHFWHG LQ ��� RI 6,'6 FDVHV

DQG ��� RI KHDOWK\ LQIDQWV �25 ��� ���� &, ����±������� S ������� 7KH GLVWULEXWLRQ RI

WR[LJHQLF DQG QRQWR[LJHQLF LVRODWHV ZDV ��� LQ 6,'6 FDVHV DQG ��� LQ KHDOWK\ LQIDQWV

�25 ����� �&, ����±�������� S �������

.H\ZRUGV� VXGGHQ LQIDQW GHDWK V\QGURPH� EDFWHULDO WR[LQ SURGXFWLRQ� 6WDSK\ORFRFFXV

DXUHXV

6XGGHQ ,QIDQW 'HDWK 6\QGURPH �6,'6� LV DQ RXWVWDQGLQJ SUREOHP LQ +XQJDU\

7KHUH KDV EHHQ D VLJQLILFDQW GHFUHDVH LQ LQIDQW PRUWDOLW\ UDWH LQ WKH UHFHQW GHFDGHV�

KRZHYHU� WKH LQFLGHQFH RI 6,'6 GLG QRW GHFUHDVH� %HWZHHQ ����±����� WKH 6,'6



��� &68.È6 HW DO�

$FWD 0LFURELRORJLFD HW ,PPXQRORJLFD +XQJDULFD ��� ����

LQFLGHQFH ZDV ����±���� SHU ����� OLYH ELUWKV >�@� ,QIHFWLRXV DJHQWV� EDFWHULDO H[R� DQG

HQGRWR[LQV FDQ EH WULJJHUV IRU VXGGHQ LQIDQW GHDWK� %DFWHULDO WR[LQV H[HUW D SRZHUIXO

HIIHFW RQ WKH LPPXQH V\VWHP� VWLPXODWLQJ 7 FHOOV� DQG VXEVHTXHQWO\ LQGXFH WKH

IRUPDWLRQ RI ODUJH DPRXQWV RI F\WRNLQHV� *HQHUDWLRQ RI RYHUZKHOPLQJ LQIODPPDWRU\

UHVSRQVH PD\ OHDG WR GHDWK E\ WKH VKRFN RI WKH FDUGLDF RU UHVSLUDWRU\ V\VWHP >�@�

7KH SXUSRVH RI RXU VWXG\ ZDV WR LQYHVWLJDWH ZKHWKHU WKHUH DUH FRUUHODWLRQV

EHWZHHQ WKH SDWKRORJLFDO FKDQJHV RI PLFURELDO IORUD DQG 6,'6�

0DWHULDOV DQG PHWKRGV

7KLUWHHQ LQIDQWV ZKR GLHG RI 6,'6 EHWZHHQ 6HSWHPEHU RI ���� DQG 0D\ RI

���� LQ %XGDSHVW DQG � DJH PDWFKHG LQIDQWV� XQGHU RQH \HDU ZKR GLHG XQH[SHFWHGO\ RU

LQ DFFLGHQWV LQ %XGDSHVW ZHUH H[DPLQHG E\ GHWDLOHG DXWRSV\� KLVWRORJLFDO DQG

PLFURELRORJLFDO WHVWV� 1DVRSKDU\QJHDO PLFURELDO IORUD DQG LVRODWLRQ RI 6� DXUHXV IURP

��� XQGHU RQH \HDU ROG LQIDQWV ZHUH WHVWHG GXULQJ WKH \HDU ���� �-DQXDU\±0DUFK ��

LQIDQWV� $SULO±-XQ\ �� LQIDQWV� -XO\±6HSWHPEHU �� LQIDQWV� 2FWREHU±'HFHPEHU ��

LQIDQWV�� 7KH KHDOWK\ LQIDQWV XQGHU RQH \HDU RI DJH ZHUH UDQGRPO\ VHOHFWHG IURP LQIDQWV

FRQVLGHUHG KHDOWK\ DIWHU D UHJXODU FRQWURO IURP � GLIIHUHQW SULPDU\ KHDOWK FDUH

SUDFWLFHV� %XGDSHVW�

0HWKRGV

0HGLFDO GDWD RI 6,'6 DQG QRQ�6,'6 LQIDQWV ZHUH FROOHFWHG WKURXJK WKH

FROODERUDWLRQ RI SDUHQWV DQG SHGLDWULFLDQV� �3HUPLVVLRQ RI WKH (WKLFDO &RPPLWWHH� 1R�

���������

$XWRSV\ DQG KLVWRORJLFDO WHVWV

6DPSOHV IURP YDULRXV RUJDQV �KHDUW�EORRG� OXQJ� OLYHU� VSOHHQ� NLGQH\ DQG

VHJPHQWV RI VPDOO DQG ODUJH LQWHVWLQH� ZHUH REWDLQHG GXULQJ WKH DXWRSVLHV� 7KH DXWRSV\

ZDV GRQH ZLWKLQ WZR GD\V RI VXGGHQ GHDWK� 7KH ERGLHV ZHUH VWRUHG DW � �& EHIRUH WKH

DXWRSV\� 0LOG LQIHFWLRQV RI WKH XSSHU UHVSLUDWRU\ WUDFW RU PLGGOH HDU� RU SRVLWLYH

EDFWHULRORJLFDO RU YLURORJLFDO ILQGLQJV XQDFFRPSDQLHG E\ PRUSKRORJLFDO ILQGLQJV ZHUH

QRW FRQVLGHUHG WR EH WKH FDXVH RI GHDWK� $OO WLVVXHV ZHUH IL[HG LQ ��� �9�9� EXIIHUHG

IRUPDOLQ IRU VWDQGDUG SHULRG RI WLPH ��±� GD\V�� 6HFWLRQV �� PP WKLFN� ZHUH FXW IURP

HDFK EORFN RI SDUDIILQ�HPEHGGHG WLVVXHV DQG ZHUH VWDLQHG ZLWK KDHPDWR[\OLQ DQG HRVLQ

�+(�� 6DPSOHV ZHUH DOVR XVHG IRU LGHQWLI\LQJ DQ\ GHJHQHUDWLYH RU LQIODPPDWRU\

FKDQJHV SUHVHQW�
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0LFURELRORJLFDO VWXGLHV

3KDU\QJHDO DQG QDVDO VHFUHWLRQV ZHUH REWDLQHG E\ SKDU\QJHDO VZDEV DQG

FHUHEURVSLQDO IOXLG E\ SXQFWXUH RI WKH IRXUWK YHQWULFOH� 7KH VZDEV ZHUH WDNHQ DQG

SODFHG LQWR WUDQVSRUW FXOWXUH PHGLXP DW WKH VFHQH ZLWKLQ WZR KRXUV RI GHDWK ZDV

GLVFRYHUHG� 7KH SDUHQW�V� VLJQHG WKH LQIRUPHG FRQVHQW DQG WKH\ JRW GHWDLOHG

LQIRUPDWLRQ DERXW WKH SXUSRVH RI RXU LQYHVWLJDWLRQ LQ 6,'6 FDVHV� +HDUW�EORRG DQG OXQJ

WLVVXHV ZHUH REWDLQHG GXULQJ DXWRSV\� 9LUXV DQWLJHQV ZHUH GHWHFWHG LQ SDUDIILQ�

HPEHGGHG OXQJ WLVVXH�

%DFWHULRORJLFDO PHWKRGV

7KH VSHFLPHQV ZHUH VWUHDNHG RQ WKH VXUIDFH RI EORRG DQG FKRFRODWH DJDU�

LQFXEDWHG DW �� �& DHURELFDOO\� DQDHURELFDOO\ DQG DW �� &2� DWPRVSKHUH� 3ODWHV ZHUH

H[DPLQHG DIWHU �� KRXUV DQG �� KRXUV� 7KH VWUDLQV ZHUH LGHQWLILHG E\ &RZDQ�6WHHO

PHWKRGV >�@� *UDP�QHJDWLYH URGV ZHUH LGHQWLILHG E\ ELR�0HULHX[ ,'��( V\VWHP RU ,'

�� *1 V\VWHP�

<HDVW FXOWXUDO PHWKRGV

6DERXUDXG DJDU FRQWDLQLQJ �� PJ�PO JHQWDPLFLQ ZDV XVHG IRU WKH LVRODWLRQ RI

\HDVWV� ,VRODWHV ZHUH LGHQWLILHG E\ ELR�0HULHX[ ,'��& V\VWHP�

,PPXQRKLVWRORJLF SURFHGXUHV IRU GHWHFWLRQ RI YLUDO DQWLJHQHV

3DUDIILQ�HPEHGGHG VHFWLRQV ZHUH GHZD[HG LQ [\OHQH DQG LPPHUVHG LQ ����

WU\SVLQH LQ 3%6 WR UHOHDVH WKH RYHUIL[HG DQWLJHQLF VLWHV� 7KH VHFWLRQV ZHUH WUHDWHG ZLWK

�� +�2� LQ PHWKDQRO� 7KHVH VHFWLRQV ZHUH LQFXEDWHG ZLWK DSSURSULDWHO\ GLOXWHG

PRQRFORQDO DQWLERGLHV DJDLQVW WKH IROORZLQJ YLUXVHV� 5HVSLUDWRU\ 6\QF\WLDO YLUXVHV

�6HURW\SHV $� %�� ,QIOXHQ]D YLUXV $� ,QIOXHQ]D YLUXV %� 3DUDLQIOXHQ]D YLUXVHV �7\SH ��

�� ��� $GHQRYLUXVHV �$5*(1(� %LRVRIW� )UDQFH�� $IWHU LQFXEDWLRQ �� K� �� �&� ERXQG

PRQRFORQDO DQWLERGLHV ZHUH GHWHFWHG ZLWK SHUR[LGDVH ODEHOOHG DQWL�PRXVH ,J* �6LJPD��

3HUR[LGDVH DFWLYLW\ ZDV YLVXDOL]HG XVLQJ ��$PLQR���(WK\OFDUED]ROH �$(&� VXEVWUDWH

DQG VHFWLRQV ZHUH VOLJKWO\ FRXQWHUVWDLQHG ZLWK KHPDOXP�

'HWDLOHG PLFURELRORJLFDO H[DPLQDWLRQV RI 6� DXUHXV VWUDLQV

,VRODWHV IURP WKH VSHFLPHQV RI 6,'6 DQG KHDOWK\ LQIDQWV ZHUH VFUHHQHG IRU

SURGXFWLRQ RI HQWHURWR[LQ $ �6($�� % �6(%�� & �6(&�� ' �6('� DQG 7667�� E\ 2[RLG

7R[LQ 'HWHFWLRQ .LW 7' ��� DQG 7' ��� �8QLSDWK /LPLWHG� +DPSVKLUH� (QJODQG�� 7KH

NLW PD\ EH XVHG WR GHWHFW VWDSK\ORFRFFDO HQWHUR� DQG 7667�� WR[LQV DQG WR PHDVXUH
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VHPL�TXDQWLWDWLYH UHVXOWV LQ WKH FXOWXUH ILOWUDWHV RI LVRODWHV E\ UHYHUVHG SDVVLYH ODWH[

DJJOXWLQDWLRQ�

$QWLELRWLF VHQVLWLYLW\ RI 6� DXUHXV VWUDLQV ZHUH WHVWHG RQ 0�OOHU±+LQWRQ DJDU E\

SHQLFLOOLQ� R[DFLOOLQ� DPSLFLOOLQ� DPR[LFLOOLQ � FODYXODQLF�DFLG� FHIXUR[LP�

HU\WKURP\FLQ� FOLQGDP\FLQ� UR[LWKURP\FLQ� YDQFRP\FLQ� RIOR[DFLQ� FLSURIOR[DFLQ�

WULPHWKURSULP� JHQWDPLFLQ DQG QHWKLOP\FLQ GLVNV �2[RLG GLVFV�� 0HWKLFLOOLQ UHVLVWDQFH

RI 6� DXUHXV �056$� ZDV GHWHFWHG RQ 0�OOHU±+LQWRQ DJDU FRQWDLQLQJ � PJ�PO R[DFLOOLQ

DQG �� 1D&O LQFXEDWHG DW �� �&�

3KDJH W\SLQJ RI 6� DXUHXV ZDV FDUULHG RXW DV GHVFULEHG E\ %ODLU DQG :LOLDPV

>�@�

25V ZLWK ��� FRQILGHQFH LQWHUYDOV ZHUH XVHG WR HYDOXDWH GLIIHUHQFHV LQ WKH

IUHTXHQF\ RI EDFWHULD DQG WR[LQ SURGXFWLRQ LQ WKH YDULRXV FDWHJRULHV�

7DEOH ,

5HOHYDQW FOLQLFDO GHWDLOV RI �� 6,'6 FDVHV

1R� 6H[ $JH $QDPQHVWLF GDWD %LUWK ZHLJKW �J� 7LPH RI GHDWK 6LWH RI GHDWK

&DVH � ) � PRQWKV PLOG FROG ���� ���� KRPH

&DVH � ) � PRQWKV PLOG FROG� F\VWD FROOL

ZLWK 6WDSK\ORFRFFXV DXUHXV

���� ����� KRPH

&DVH � ) � PRQWKV PLOG FROG ���� ���� KRPH

&DVH � 0 � PRQWKV QHJDWLYH ���� ���� KRPH

&DVH � 0 � PRQWKV PLOG FROG ���� ����� KRPH

&DVH � 0 � PRQWKV QHJDWLYH ���� ����� KRPH

&DVH � 0 � PRQWKV QHJDWLYH ���� ���� KRPH

&DVH � 0 �� PRQWKV KLJK IHYHU ZLWKRXW PHGLFDO

WUHDWPHQW LQ � PRQWKV

RI DJH

���� ���� KRPH

&DVH � 0 �� PRQWKV KLJK IHYHU LQ � PRQWKV

RI DJH

���� ���� KRPH

&DVH �� 0 � PRQWKV DQXV DWUHVLD DW ELUWK� FROG�

KLJK IHYHU IRU � ZHHNV

EHIRUH GHDWK� UHVXVFLWDWLRQ

���� ���� KRVSLWDO

&DVH �� 0 � PRQWKV QHJDWLYH ���� ����� DPEXODQFH

&DVH �� ) � PRQWKV SQHXPRQLD LQ � ZHHNV

RI DJH

���� ����� KRVSLWDO

&DVH �� 0 � PRQWKV VRRU RULV ���� ���� KRPH
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5HVXOWV

7KLUWHHQ 6,'6 FDVHV� � IHPDOH DQG � PDOH LQIDQWV� ZHUH XQGHU RQH \HDU RI DJH�

WKH PDMRULW\ ZHUH XQGHU WKH DJH RI WKUHH PRQWKV� 7KH\ ZHUH IRXQG GHDG DW WKHLU KRPHV�

DQG RQO\ � LQIDQW GLHG LQ KRVSLWDO� ,Q PRVW RI WKH FDVHV WKH WLPH RI GHDWK ZDV WKH HDUO\

PRUQLQJ KRXUV �IURP PLGQLJKW WR � D�P��� )RXU LQIDQWV KDG VKRZHG V\PSWRPV RI PLOG

FROG EHIRUH GHDWK DQG � LQIDQWV KDG KLJK IHYHU� � PRQWKV �FDVH ��� � PRQWKV �FDVH ��

DQG � ZHHNV �FDVH ��� EHIRUH GHDWK� ,Q � FDVHV WKH LQIDQWV ZHUH ORZHU WKDQ WKH DYHUDJH

+XQJDULDQ ELUWK ZHLJKW ������ J�� 6,'6 FDVHV ZHUH IRXQG LQ VSULQJ� DXWXPQ DQG ZLQWHU

PRQWKV� ,Q RQH RI WKH FDVHV D WZLQ ZLWK ORZ ELUWK ZHLJKW ZDV WKH YLFWLP RI 6,'6 �7DEOH

,��

$XWRSV\ DQG KLVWRORJ\� ,QWUDWKRUDFLF� VXESOHXUDO� VXEHSLFDUGLDO DQG VXEFDSVXODU

WK\PLF SHWHFKLDH ZHUH IRXQG LQ 6,'6 FDVHV� 6XEFRQMXQFWLYDO SHWHFKLDH ZHUH QRW

GHWHFWHG LQ DQ\ 6,'6 FDVH� 0LOG RU VHYHUH SXOPRQDU\ HGHPD ZDV IRXQG LQ PRVW RI WKH

FDVHV� /\PSKRLG FHOOV RU PDFURSKDJHV LQ WKH XSSHU UHVSLUDWRU\ WUDFW ZHUH GHWHFWHG LQ

DERXW KDOI RI WKH FDVHV�

0LFURELRORJ\� 7KH IROORZLQJ PLFUREHV ZHUH LVRODWHG IURP WKH DXWRSV\

VSHFLPHQ�

%DFWHULRORJ\� ,Q � FDVHV 6� DXUHXV� LQ � FDVHV GLIIHUHQW (QWHUREDFWHULDFHDH

VSHFLHV� LQ � FDVHV 6� DXUHXV DQG (QWHUREDFWHULDFHDH VWUDLQV DQG LQ � FDVH 6� DXUHXV DQG

6� S\RJHQHV ZHUH LVRODWHG� ,Q FDVH �� (� FROL ��� +����� D QRQ�HQWHURSDWKRJHQ VHURW\SH�

ZDV LVRODWHG IURP EORRG� FHUHEURVSLQDO IOXLG DQG WKURDW VSHFLPHQ RI D QHZERUQ� 7KH

UHVXOWV RI EDFWHULRORJLFDO FXOWXUHV DUH VKRZQ LQ 7DEOH ,,� <HDVW LVRODWHV ZHUH &DQGLGD

DOELFDQV� +LJK QXPEHU RI &� DOELFDQV ZDV FXOWXUHG IURP SKDU\QJHDO VHFUHWLRQV LQ FDVH

�� IURP OXQJ WLVVXH LQ FDVH �� IURP SKDU\QJHDO VHFUHWLRQV DQG OXQJ WLVVXH LQ FDVH �� DQG

IURP SKDU\QJHDO VSHFLPHQ RI FDVH �� �7DEOH ,,��

9LUXV DQWLJHQV ZHUH GHWHFWHG� ,Q FDVH �� 3DUDLQIOXHQ]D 7\SH � YLUXV DQWLJHQ ZLWK

SUHYLRXV QHJDWLYH FOLQLFDO V\PSWRPV DQG YHU\ PLOG SDWKRORJLFDO FKDQJHV� $OO RWKHU

6,'6 FDVHV ZHUH QHJDWLYH �7DEOH ,,��

6� DXUHXV ZDV WKH SUHGRPLQDQW LVRODWH IURP VSHFLPHQV RI 6,'6 FDVHV� ����

����� �7DEOH ,,,��

6($� 6(% DQG�RU 7667�� WR[LQV ZHUH LGHQWLILHG RQO\ LQ � 6,'6 FDVHV ����

����� �7DEOH ,9�� 'LIIHUHQW DPRXQWV RI 6($� 6(% DQG 7667�� ZHUH SURGXFHG E\

WKHVH VWDSK\ORFRFFXV VWUDLQV� /DUJH TXDQWLWLHV RI 6($ ZHUH SURGXFHG E\ 6� DXUHXV

LVRODWHG IURP &DVH �� $W WKH VDPH WLPH WZR RU WKUHH GLIIHUHQW W\SHV RI S\URJHQLF DQG

7667�� WR[LQV ZHUH SURGXFHG E\ WKHVH 6� DXUHXV VWUDLQV �7DEOH 9��

$PRQJ WKH � LQIDQWV ZKR GLHG RI RWKHU FDXVH� GLIIHUHQW SDWKRJHQV RU QRUPDO

PLFURELDO IORUD ZHUH LVRODWHG� KRZHYHU 6� DXUHXV ZDV QRW FXOWXUHG�
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7DEOH ,,

5HVXOWV RI PLFURELRORJLFDO H[DPLQDWLRQ RI �� 6,'6 FDVHV

1R� 7KURDW VSHFLPHQ 3XOPRQDU\ WLVVXH %ORRG FXOWXUH &HUHEURVSLQDO IOXLG

&DVH � 6WDSK\ORFRFFXV DXUHXV

(VFKHULFKLD FROL

&DQGLGD DOELFDQV

6WDSK\ORFRFFXV DXUHXV (VFKHULFKLD FROL (VFKHULFKLD FROL

&DVH � 6WDSK\ORFRFFXV DXUHXV 6WDSK\ORFRFFXV DXUHXV 6WDSK\ORFRFFXV

DXUHXV

VWHULOH

&DVH � (VFKHULFKLD FROL 6WDSK\ORFRFFXV DXUHXV

&DQGLGD DOELFDQV

VWHULOH VWHULOH

&DVH � 6WDSK\ORFRFFXV DXUHXV

6HUUDWLD UXELGHD

6WDSK\ORFRFFXV DXUHXV

6HUUDWLD UXELGHD

VWHULOH VWHULOH

&DVH � 6WDSK\ORFRFFXV DXUHXV

.OHEVLHOOD R[\WRFD

&DQGLGD DOELFDQV

6WDSK\ORFRFFXV DXUHXV

.OHEVLHOOD R[\WRFD

&DQGLGD DOELFDQV

VWHULOH VWHULOH

&DVH � (QWHUREDFWHU DHURJHQHV (QWHUREDFWHU DHURJHQHV

(QWHURFRFFXV IDHFDOLV

(QWHURFRFFXV

IDHFDOLV

VWHULOH

&DVH � (VFKHULFKLD FROL

(QWHUREDFWHU

DHURJHQHV

(VFKHULFKLD FROL

(QWHUREDFWHU DHURJHQHV

3DUDLQIOXHQ]D YLUXV

VWHULOH VWHULOH

&DVH � (VFKHULFKLD FROL (VFKHULFKLD FROL VWHULOH VWHULOH

&DVH � 6WDSK\ORFRFFXV DXUHXV 6WDSK\ORFRFFXV DXUHXV VWHULOH VWHULOH

&DVH �� (VFKHULFKLD FROL 3VHXGRPRQDV DHUXJLQRVD

(QWHURFRFFXV

IDHFDOLV

(QWHURFRFFXV

IDHFDOLV

(QWHURFRFFXV

IDHFDOLV

&DVH �� (� FKORDFHDH (� FKORDFHDH VWHULOH VWHULOH

&DVH �� 6� DXUHXV

6� S\RJHQHV

6� S\RJHQHV VWHULOH VWHULOH

&DVH �� (� FROL

&� DOELFDQV

VWHULOH VWHULOH VWHULOH

7KH VFUHHQLQJ RI QDVRSKDU\QJHDO IORUD RI ��� KHDOWK\ LQIDQWV XQGHU WKH DJH RI

RQH \HDU VKRZHG QRUPDO PLFURELDO IORUD ZLWK RQO\ IHZ QXPEHU RI 6� DXUHXV ������

�7DEOH ,,,�� 7KHUH ZHUH RQO\ ������ ����� WR[LQ SURGXFHUV �7DEOH ,9�� 6($� 6(%�

6(&� 6(' DQG�RU 7667�� WR[LQV ZHUH GHWHFWHG �7DEOH 9,�� &RPSDUHG WR WKH 6,'6

LQIDQWV� WKH SURSRUWLRQ RI FDUULHUV DQG WKH TXDQWLW\ RI WKH H[FUHWHG WR[LQV SURYHG IHZHU

QXPEHUV DPRQJ KHDOWK\ LQIDQWV �7DEOH 9,�� 'LVWULEXWLRQ RI WR[LJHQLF DQG QRQ�WR[LJHQLF

VWUDLQV LQ 6� DXUHXV FDUULHUV ZHUH ��� S\URJHQ WR[LQ SURGXFHUV LQ 6,'6 FDVHV EXW ���

LQ KHDOWK\ LQIDQWV �7DEOH 9,,��
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7DEOH ,,,

'LVWULEXWLRQ RI 6� DXUHXV VWUDLQV LQ WKH LQYHVWLJDWHG FDVHV

6� DXUHXV

SRVLWLYH ��� QHJDWLYH ��� 7RWDO

6,'6 LQIDQWV � ���� � ���� ��

+HDOWK\ LQIDQWV �� ���� �� ��� � ���

7RWDO �� �� ���

25 ����� ��� &, ����±����

7DEOH ,9

'LVWULEXWLRQ RI WR[LJHQLF 6� DXUHXV LQ WKH LQYHVWLJDWHG FDVHV

7R[LJHQLF 6� DXUHXV

FDUULHUV ���

1RQ�WR[LJHQLF 6� DXUHXV

FDUULHUV DQG QRQ�6�

DXUHXV FDUULHUV ���

7RWDO

6,'6 LQIDQWV � ���� � ���� ��

+HDOWK\ LQIDQWV �� ���� �� ��� � ���

7RWDO �� �� ���

25 ����� ��� &, ����±�����

$QWLELRWLF VHQVLWLYLW\ RI 6,'6 LVRODWHV� � 6� DXUHXV VWUDLQV ZHUH UHVLVWDQW WR

SHQLFLOOLQ DQG � VWUDLQ WR R[DFLOOLQ� WKH\ ZHUH VHQVLWLYH WR RWKHU DQWLELRWLFV WHVWHG�

7KH ,,, SKDJH JURXS ZDV GRPLQDQW DPRQJ 6� DXUHXV VWUDLQV LVRODWHG IURP 6,'6

LQIDQWV �7DEOH 9��

'LVFXVVLRQ

'XULQJ WKH ILUVW VL[ PRQWKV� LQIDQWV XQGHUJR PDQ\ SK\VLRORJLFDO DGDSWDWLRQV

LQFOXGLQJ WKH GHFUHDVH RI PDWHUQDO DQWLERG\ OHYHO DQG JUDGXDO LQGXFWLRQ RI WKH LQIDQW¶V

LPPXQH V\VWHP IROORZLQJ WKH LQIOXHQFH RI HQYLURQPHQWDO DQWLJHQV DQG LPPXQL]DWLRQ

>�� �@� ,Q WKLV SHULRG WKH QRUPDO PLFURELDO IORUD RI HSLWKHOLDO DQG PXFRVDO VXUIDFHV DUH
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GHYHORSHG DQG WKLV LV D KLJKO\ LPSRUWDQW IDFWRU FRQWULEXWLQJ WR WKH GHYHORSPHQW RI

LPPXQH UHVSRQVH >�� �@�

7KH PLFURELDO IORUD RI LQIDQWV ZKR GLHG LQ 6,'6 ZDV VWXGLHG� 7KH UROH RI

LVRODWHV ZDV DVVHVVHG LQ WKH FDVHV LQ ZKLFK WKH VDPH VSHFLHV ZHUH FXOWXUHG IURP YDULRXV

RUJDQV RU SDWKRJHQLF EDFWHULD DQG \HDVWV ZHUH LVRODWHG LQ ODUJH QXPEHU� 6� DXUHXV DQG

GLIIHUHQW (QWHUREDFWHULDFHDH VWUDLQV ZHUH LVRODWHG DORQH RU WRJHWKHU PRVW IUHTXHQWO\

IURP WKH SKDU\Q[ DQG OXQJV RI 6,'6 YLFWLPV� &� DOELFDQV ZDV DOVR D IUHTXHQWO\ LVRODWHG

PLFURRUJDQLVP�

7DEOH 9

([DPLQDWLRQ RI VWDSK\ORFRFFDO VWUDLQV LVRODWHG IURP 6,'6 FDVHV

1R� RI SDWLHQWV� 6WDSK\ORFRFFXV (QWHURWR[LQ 7667�� SKDJ /RFDOLVDWLRQ

6WUDLQV VSHFLHV $ % & ' JURXS RI LVRODWLRQ

��� 6� KDHPRO\WLFXV ± ± ± ± ± QRVH

��� 6� DXUHXV ���� ± ± ± ± ,,,� WKURDW

��� 6� DXUHXV ��� ��� ± ± ��� PL[HG WKURDW

��� 6� DXUHXV ��� ± ± ± ��� PL[HG OXQJ

��� 6� DXUHXV ��� ± ± ± ��� PL[HG EORRG

��� 6� KDHPRO\WLFXV ,�, ,�, ± ± ��� OXQJ

��� 6� HSLGHUPLGLV ± ± ± ± ± QRVH

��� 6� DXUHXV ���� ���� ± ± ��� ,,,� OXQJ

��� 6� HSLGHUPLGLV ± ± ± ± ± QRVH

���� 6� DXUHXV ���� ± ± ± ��� ,,,� OXQJ

���� 6� DXUHXV ���� ��� ± ± ��� ,,� WKURDW

���� 6� DXUHXV ���� ± ± ± ��� ,,,� WKURDW

���� 6� DXUHXV ���� ��� ± ± ��� ,,,� OXQJ

���� 6� KDHPRO\WLFXV ± ± ± ± ± QRVH

���� 6� KDHPRO\WLFXV ± ± ± ± ± QRVH

���� 6� DXUHXV ���� ± ± ± ± ,,,� OXQJ

����� 6� DXUHXV ± ± ± ± ± ,,,� WKURDW

'LOXWLRQ UDWLR RI WKH FXOWXUH ILOWUDWHV� ZKHUH WKH HQGSRLQW RI WKH UHDFWLRQ LV

2XU UHVXOWV DJUHH ZLWK UHSRUWV RQ WKH LVRODWLRQ RI (QWHUREDFWHULDFHDH VWUDLQV DQG

6� DXUHXV IURP 6,'6 LQIDQWV >�±��@� 7KHVH PLFURRUJDQLVPV DUH WUDQVLHQW LQ ORZ QXPEHU

LQ WKH XSSHU UHVSLUDWRU\ WUDFW� WKRXJK WKH ODUJH QXPEHU RI WKHVH WR[LQ�SURGXFLQJ VWUDLQV

FRXOG EH D GHFLVLYH IDFWRU WULJJHULQJ WKH HYHQWV OHDGLQJ WR 6,'6 >��@�
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7DEOH 9,

([DPLQDWLRQ RI VWDSK\ORFRFFDO VWUDLQV LVRODWHG IURP WKH QDVRSKDU\Q[ RI KHDOWK\ LQIDQWV

1R RI SDWLHQWV� 6WDSK\ORFRFFXV (QWHURWR[LQ 7667�� SKDJ

VWUDLQ VSHFLHV $ % & ' JURXS

����D 6� DXUHXV ��� ��� ± ± ���� ,,�

����D 6� DXUHXV ��� ± ± ± ± PL[HG

����D 6� DXUHXV ��� ��� ��� ��� ��� ,,�

����E 6� DXUHXV ± ± ± ± ± ,,�

����D 6� DXUHXV ��� ��� ± ± ± ,,�

����D 6� DXUHXV ��� ± ± ± ± ,,�

����D 6� DXUHXV ± ��� ± ± ± PL[HG

����D 6� DXUHXV ± ��� ± ± ± ,,�

����D 6� DXUHXV ,�, ± ± ± ± ,,,�

����D 6� DXUHXV ± ± ± ��� ��� ,,�

����D 6� DXUHXV ± ��� ± ± ± ,,�

����D 6� DXUHXV ± ��� ± ± ± ,,�

����D 6� DXUHXV ± ��� ± ± ± ,,,�

����D 6� DXUHXV ��� ��� ± ± ± ,�

����D 6� DXUHXV ��� ± ± ± ± ,,,�

����E 6� DXUHXV ± ± ± ± ± ,�

����D 6� DXUHXV ��� ± ± ± ± ,,,�

����D 6� DXUHXV ��� ± ± ��� ��� ,�

'LOXWLRQ UDWLR RI WKH FXOWXUH ILOWUDWHV� ZKHUH WKH HQGSRLQW RI WKH UHDFWLRQ LV

D  WKURDW LVRODWH� E  QDVDO LVRODWH

6� DXUHXV VWUDLQ SOD\V D VLJQLILFDQW UROH LQ WKH SDWKRPHFKDQLVPV RI 6,'6� 0DQ\

LQIDQWV ���±���� DUH FRORQL]HG E\ 6� DXUHXV LQ WKH ILUVW IHZ PRQWKV RI OLIH >��� ��@�

3\URJHQLF WR[LQV DUH SURGXFHG RQO\ EHWZHHQ ��±�� �& >��@� 1RUPDOO\ WKH WHPSHUDWXUH

RI PXFRXV PHPEUDQHV RI UHVSLUDWRU\ WUDFW LV XQGHU �� �&� WKHUHIRUH� LQFUHDVHV LQ ORFDO

QDVDO WHPSHUDWXUH DV ZDV REVHUYHG LQ WKH SURQH SRVLWLRQ DV UHVSLUDWRU\ GLVFKDUJH

SURYLGH D IDYRUDEOH PLFURHQYLURQPHQWV IRU WKH SURGXFWLRQ RI WR[LQ >��� ��@� 7KH

VXSHUDQWLJHQ DFWLYLW\ RI S\URJHQLF WR[LQV RI 6� DXUHXV PLJKW WULJJHU SRZHUIXO

LQIODPPDWRU\ PHGLDWRUV >�� ��@� 7KH VLJQLILFDQFH RI S\URJHQLF WR[LQ�SURGXFLQJ VWUDLQV

RI 6� DXUHXV LQ WKH SDWKRJHQHWLF UHDFWLRQV RI 6,'6 KDV EHHQ VXJJHVWHG E\ VHYHUDO

UHVHDUFKHUV >�� ��� ��@�

6,'6 YLFWLPV KDG D KLJKHU FDUULDJH UDWH RI WR[LQ SURGXFLQJ VWDSK\ORFRFFL DQG

FROLIRUPV LQ WKH QDVRSKDU\Q[ WKDQ KHDOWK\ LQIDQWV LQ (QJODQG >��� ��@� 6� DXUHXV�

6WUHSWRFRFFXV VSS�� (QWHURFRFFXV VSS�� WR[LJHQLF (� FROL LQ WKH QDVRSKDU\QJHDO IORUD

DQG &� SHUIULQJHQV LQ IDHFDO VDPSOHV ZHUH SUHVHQW LQ KLJKHU QXPEHUV LQ 6,'6 LQIDQWV
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FRPSDUHG ZLWK LQIDQWV ZKR GLHG RI RWKHU FDXVHV DQG OLYH LQIDQWV LQ $XVWUDOLD >��@� 6�

DXUHXV ZDV IRXQG LQ ��� RI 6FRWWLVK 6,'6 EXW RQO\ LQ ��� RI KHDOWK\ LQIDQWV >��@�

6� DXUHXV ZDV LVRODWHG LQ KLJK QXPEHUV RI �±� PRQWK ROG LQIDQWV� ,Q WKLV DJH

JURXS WKH SHDN RI 6,'6 LQFLGHQFH ZDV SUREDEO\ GXH WR H[SUHVVLRQ RI WKH /HZLV DQWLJHQ�

DQ HSLWKHOLDO UHFHSWRU RI 6� DXUHXV� IRXQG LQ QHDUO\ ��� RI WKH LQIDQWV� ,W KDV EHHQ

VXJJHVWHG WKDW WKH FRORQL]DWLRQ RI LQIDQWV E\ 6� DXUHXV ZDV JURZLQJ LQ WKLV DJH UDQJH

>��@�

7DEOH 9,,

'LVWULEXWLRQ RI WR[LJHQLF DQG QRQ�WR[LJHQLF VWUDLQV LQ 6� DXUHXV FDUULHUV

7R[LJHQLF 6� DXUHXV

���

1RQ�WR[LJHQLF 6� DXUHXV

���

7RWDO

6,'6 LQIDQWV � ���� � ���� �

+HDOWK\ LQIDQWV �� ���� �� ��� � ��

7RWDO �� �� ��

25 ����� ��� &, ����±������

,Q +XQJDU\ 6� DXUHXV ZDV WKH SUHGRPLQDQW LVRODWH IURP WKH 6,'6 FDVHV� 6�

DXUHXV ZDV LVRODWHG IURP ��� RI 6,'6 FDVHV DQG RQO\ ��� IURP KHDOWK\ LQIDQWV

�25 ����� ���� &, ����±������ S ������� $FFRUGLQJ WR RXU VWXG\ WR[LJHQLF 6� DXUHXV

ZDV GHWHFWHG LQ ��� RI 6,'6 FDVHV DQG RQO\ ��� LQ KHDOWK\ LQIDQWV �25 ����� ����

&, ����±������� S ������� &RQVLGHULQJ DOO FDVHV� WKH SUHYDOHQFH RI 6� DXUHXV ZDV WZLFH

KLJKHU DQG WKH WR[LQ SURGXFWLRQ DFWLYLW\ RI WKHVH VWUDLQV ZDV IRXU DQG KDOI WLPHV KLJKHU

LQ 6,'6 FDVHV WKDQ DPRQJ KHDOWK\ LQIDQWV�

'LVWULEXWLRQ RI WR[LJHQLF DQG QRQ�WR[LJHQLF LVRODWHV VKRZHG D VLJQLILFDQW

GLIIHUHQFH EHWZHHQ 6,'6 ������ DQG KHDOWK\ LQIDQWV ����� �25 ����� ���� &, ����±

�������� S ������� 7KLV UHVXOW VKRZV KLJKHU SRVVLELOLW\ IRU FDUU\LQJ RI WR[LJHQLF 6�

DXUHXV LQ 6,'6 FDVHV WKDQ LQ FRQWUROV�

7KHUH ZDV DOVR D JUHDW GLIIHUHQFH LQ WKH FKDUDFWHULVWLFV RI WKH WR[LQ SURGXFLQJ

DFWLYLW\ RI RXU LVRODWHV� 7ZR RU WKUHH GLIIHUHQW W\SHV RI S\URJHQLF WR[LQV ZHUH GHWHFWHG

LQ ODUJHU DPRXQWV LQ WKH LVRODWHV IURP 6,'6 FDVHV WKDQ LQ WKH LVRODWHV IURP KHDOWK\

LQIDQWV� 7KH VXSHUDQWLJHQLF SURSHUWLHV RI WKHVH S\URJHQ WR[LQV H[HUW D PDUNDEOH HIIHFW

RQ WKH LPPXQH V\VWHP DQG IRUPDWLRQ RI ODUJHU DPRXQW RI F\WRNLQHV�
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,Q VXPPDU\� :H FRXOG GHWHFW VLJQLILFDQWO\ ODUJHU QXPEHU RI WR[LJHQLF 6� DXUHXV

VWUDLQV� ODUJHU DPRXQW RI WR[LQV� GLIIHUHQW W\SHV RI S\URJHQLF WR[LQ SURGXFLQJ LVRODWHV LQ WKH

6,'6 FDVHV WKDQ LQ WKH FRQWURO JURXS�

6($ DQG 6(% SURGXFLQJ LVRODWHV ZHUH SUHGRPLQDQW� 6LPLODU UHVXOWV ZHUH

UHSRUWHG E\ D +XQJDULDQ SHGLDWULF VWXG\ GHDOLQJ ZLWK XUWLFDULD OLNH WR[LF DOOHUJLF

H[DQWKHPD LQ HDUO\ FKLOGKRRG DQG XSSHU UHVSLUDWRU\ WUDFW LQIHFWLRQV FDXVHG E\ WR[LQ

SURGXFLQJ 6� DXUHXV >��@� ,Q RXU VWXG\ ��� RI 6,'6 YLFWLPV FDUULHG WR[LJHQLF 6� DXUHXV

VWUDLQV� 7KHVH UHVXOWV ZHUH VLPLODU WR WKH (/,6$ DQG�RU IORZ F\WRPHWU\ GDWD RI WLVVXH

DQG VHUXP RI 6,'6 FDVHV UHSRUWHG E\ =RUJDQL HW DO >��@� 7KH\ GHWHFWHG S\URJHQLF

WR[LQV LQ VDPSOHV IURP 6,'6 LQIDQWV LQ 6FRWODQG ������ )UDQFH ����� DQG $XVWUDOLD

����� >��@� 'HWHFWLRQ RI S\URJHQ WR[LQV LQ KDOI RI 6,'6 FDVHV LQ WKHVH WKUHH FRXQWULHV

DQG LVRODWLRQ RI WR[LJHQLF 6� DXUHXV LQ QHDUO\ ��� RI +XQJDULDQ 6,'6 FDVHV VXJJHVW

WKDW WKHVH ILQGLQJV DUH QRW ORFDO SKHQRPHQD�

5HVXOWV RI DXWRSV\ DQG KLVWRORJLFDO H[DPLQDWLRQV GLG QRW VKRZ DQ\ VSHFLDO

IHDWXUHV� 7KH FLUFXODWRU\ IDLOXUH RU LQIODPPDWRU\ PHGLDWRUV� S\URJHQ HQGRWR[LQV

GLUHFWO\ FRXOG FDXVH SHWHFKLDO KDHPRUUKDJHV LQ WKH UHJLRQ DERYH WKH GLDSKUDJPD�

+RZDW¶V SXOPRQDU\ LPPXQRSDWKRORJLFDO H[DPLQDWLRQV RI 6,'6 FDVHV KDYH LQGLFDWHG

VLPLODU UHVXOWV >�@�

6XSHUDQWLJHQLF WR[LQV RI 6� DXUHXV DQG /36 RI *UDP�QHJDWLYH EDFWHULD PD\ EH

OLQNHG WR DQWLJHQV &'�� RI DOYHRODU PDFURSKDJHV DQG PRQRF\WHV� 7KURXJK 71)D

LQGXFWLRQ WKH\ FDQ FDXVH IHYHU DQG UHOHDVH RI YDULRXV LQIODPPDWRU\ PHGLDWRUV�

LQFOXGLQJ ,/�� LQWHUIHURQ�F DQG WKURPERF\WH DFWLYDWLQJ IDFWRUV >��� ��@� 7KH F\WRNLQHV

PD\ FDXVH KHDW RU YDVFXODU VKRFNV� K\SRJO\FHPLD� GHHS VOHHS DQG DSQRH OHDGLQJ WR

VXGGHQ GHDWK GXULQJ WKH SHULRG RI DGDSWDWLRQ WR OLIH >��� ��@�

6� DXUHXV VWUDLQV DSSHDU WR SOD\ D VLJQLILFDQW UROH LQ WKH SDWKRJHQHVLV RI 6,'6�

7KHUHIRUH� PLFURELRORJLFDO VFUHHQLQJ IRU WKH QHZERUQV DW 6,'6 ULVN LV FRQVLGHUHG WR EH

KLJKO\ XVHIXO WR ILQG D IDFWRU RI WKH PXOWLFDXVDO 6,'6�

$EEUHYLDWLRQV� 6,'6  6XGGHQ ,QIDQW 'HDWK 6\QGURPH� 6� DXUHXV  

6WDSK\ORFRFFXV DXUHXV� 6($  6WDSK\ORFRFFXV (QWHURWR[LQ $� 6(%  6WDSK\ORFRFFXV

(QWHURWR[LQ %� 6(&  6WDSK\ORFRFFXV (QWHURWR[LQ &� 6('  6WDSK\ORFRFFXV

(QWHURWR[LQ '� 7667�� 7R[LF 6KRFN 6\QGURPH 7R[LQ ± �� 25  2GGV UDWLR� &,  

FRQILGHQFH LQWHUYDO
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5HIHUHQFHV

�� %DUNy�e�� .OLQJHU�$�� 6FKXOHU�'�� (IIHFWV RI VRFLRHFRQRPLF IDFWRUV RQ WKH LQIDQW PRUWDOLW\� 3HGLDWULFV

���� � �������

�� /LQGVD\�-�$�� -RKQVRQ�+�0�� :DOODFH�)�0�� 6RRV�-�0�� &DQ VXSHUDQWLJHQV WULJJHU 6XGGHQ ,QIDQW 'HDWK"

0HGLFDO +\SRWKHVHV ��� �� �������

�� &RZDQ�6�7�� 6WHHO�+�-� �0DQXDO IRU WKH LGHQWLILFDWLRQ RI PHGLFDO EDFWHULD� &DPEULGJH 8QLYHUVLW\ 3UHVV�

����� S� ���

�� %ODLU�-�(�� :LOLDPV�5�1�2�� 3KDJH W\SLQJ RI 6WDSK\ORFRFFL� %XOO :OG +OWK 2ULJ ��� ��� �������

�� %ODFNZHOO�&�&�� :HLU�'�0�� %XVXWWLO�$�� ,QIHFWLRXV DJHQWV� WKH LQIODPPDWRU\ UHVSRQVHV RI LQIDQWV DQG

VXGGHQ LQIDQW GHDWK V\QGURPH �6,'6�� 0ROHFXODU 0HGLFLQH 7RGD\ �� �� �������

�� :LWWHNLQG�&�$�� $UQROG�-�'�� *DUWK�,�/�� /DWWUHOO�%�� -RQHV�0�3�� /RQJLWXGLQDO VWXGLHV RI SODVPD $&7+

DQG FRUWLVRO OHYHOV LQ YHU\ ORZ ELUWK ZHLJKW LQIDQWV LQ WKH ILUVW � ZHHNV RI OLIH� (DUO\ +XP 'HYHO ��� ���

�������

�� +RZDW�:�-�� 0RRUH�,�(�� -XGG�0�� 5RFKH�:�5�� 3XOPRQDU\ LPPXQRSDWKRORJ\ RI VXGGHQ LQIDQW GHDWK

V\QGURPH� /DQFHW ���� ���� �������

�� 0DFNRZLDN�3�$�� 7KH QRUPDO PLFURELDO IORUD� 1HZ (QJO - 0HG ���� �� �������

�� 7HOIRUG�'�5�� 0RUULV�-�$�� +XJKHV�3�� 7KH QDVRSKDU\QJHDO EDFWHULDO IORUD LQ VXGGHQ LQIDQW GHDWK

V\QGURPH� - ,QIHFW ��� ��� �������

��� *LEVRQ�$�$�0�� &XUUHQW HSLGHPLRORJ\ RI 6,'6� - &OLQ 3DWKRO ��� � �������

��� &VXNDV�=V�� 5R]JRQ\L�)�� 7|U��.�� 6yWRQ\L�3�� -DQNRYLFV�,�� 3RWHQWLDO UROH RI PLFURELRORJLFDO DJHQWV LQ

6,'6� $FWD 0LFURELRO HW ,PPXQRO +XQJDULFD ��� ��� �������

��� 0XUUHOO�:�*�� 6WHZDUW�%�-�� 2¶1HLOO�&�� 6LDUDNDV�6�� .DULNV�6�� (QWHURWR[LJHQLF EDFWHULD LQ VXGGHQ LQIDQW

GHDWK V\QGURPH� - 0HG 0LFURELRO ��� ��� �������

��� $QLDQVVRQ�*�� $OP�%�� $QGHUVVRQ�%�� /DUVVRQ�3�� 1\OHX�2�� 3HWHUVRQ�+�� 1DVRSKDU\QJHDO FRORQL]DWLRQ

GXULQJ WKH ILUVW \HDU RI OLIH� - ,QIHFW 'LV ���� ��� �������

��� %ODFNZHOO�&�&�� :HLU�'�0�� %XVXWWLO�$�� ,QIHFWLRQ� LQIODPPDWLRQ DQG VOHHS� 0RUH SLHFHV WR WKH SX]]OH RI

VXGGHQ LQIDQW GHDWK V\QGURPH �6,'6�� $30,6 ���� ��� �������

��� 0DODP�-�(�� &DUULFN�*�)�� 7HOIRUG�'�5�� 0RUULV�-�$�� 6WDSK\ORFRFFDO WR[LQV DQG VXGGHQ LQIDQW GHDWK

V\QGURPH� - &OLQ 3DWKRO ��� ��� �������

��� 0RORQ\�$�� %ODFNZHOO�&�&�� %XVXWWLO�$�� 7KH SURQH VOHHSLQJ SRVLWLRQ� QDVDO WHPSHUDWXUH DQG 6,'6�

)(06 ,PPXQRO 0HG 0LFURELRO ��� ��� �������

��� 6DDGL�$�7�� %ODFNZHOO�&�&�� 5D]D�0�:�� -DPHV�9�6�� 6WHZDUW�-�� (OWRQ�5�$�� )DFWRUV HQKDQFLQJ

DGKHUHQFH RI WR[LJHQLF 6WDSK\ORFRFFXV DXUHXV WR HSLWKHOLDO FHOOV DQG WKHLU SRVVLEOH UROH LQ VXGGHQ LQIDQW

GHDWK V\QGURPH� (SLGPLRO ,QIHFW ���� ��� �������

��� 6DUDZDU�6�5�� %ODFNPDQ�0�$�� 'RKHUW�3�'�� 6XSHUDQWLJHQ VKRFN LQ PLFH ZLWK LQDSSDUHQW YLUDO LQIHFWLRQ�

- ,QIHFW 'LV ���� ���� �������

��� %ODFNZHOO�&�&�� :HLU�'�0�� %XVXWWLO�$�� 6DDGL�$�7�� (VVHU\�6�'�� 5D]D�0�:�� =RUJDQL�$�$�� -DPHV�9�6��

0DFNHQ]LH�'�$�&�� ,QIHFWLRQ� LQIODPPDWLRQ� DQG WKH GHYHORSPHQWDO VWDJH RI LQIDQWV� $ QHZ K\SRWKHVLV

IRU WKH DHWLRORJ\ RI 6,'6� ,Q 5RJQXP�7�2� �HG��� 6XGGHQ ,QIDQW 'HDWK 6\QGURPH� 6FDQGLQDYLDQ

8QLYHUVLW\ 3UHVV� 2VOR� ����� S� ����
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$FWD 0LFURELRORJLFD HW ,PPXQRORJLFD +XQJDULFD ��� ����

��� 1HZERXOG�0�-�� 0DODP�-�� 0F,OOPXUUD\�-�� 0RUULV�-�$�� 7HOIRUG�'�5�� %DUVRQ�$�-��

,PPXQRKLVWRFKHPLFDO ORFDOL]DWLRQ RI VWDSK\ORFRFFDO WR[LF VKRFN V\QGURPH �7667��� DQWLJHQ LQ VXGGHQ

LQIDQW GHDWK V\QGURPH� - &OLQ 3DWKRO ��� ��� �������

��� 6D\HUV�1�0�� 'UXFNHU�'�%�� 0RUULV�-�$�� 7HOIRUG�'�5�� 6LJQLILFDQFH RI HQGRWR[LQ LQ OHWKDO V\QHUJ\

EHWZHHQ EDFWHULD DVVRFLDWHG ZLWK VXGGHQ LQIDQW GHDWK V\QGURPH� IROORZ�XS VWXG\� - &OLQ 3DWKRO ��� ���

�������

��� 0XUUHO�7�*�&�� 0XUUHO�9�*�� /LQGVD\�-�$�� 6XGGHQ ,QIDQW 'HDWK 6\QGURPH �6,'6� DUH FRPPRQ EDFWHULDO

WR[LQV UHVSRQVLEOH� DQG GR WKH\ KDYH D YDFFLQH SRWHQWLDO" 9DFFLQH ��� ��� �������

��� %ODFNZHOO�&�&�� 6DDGL�$�7�� 5D]D�0�:�� 6WHZDUW�-�� :HLU�'�0�� 6XVFHSWLELOLW\ WR LQIHFWLRQ LQ UHODWLRQ WR

6,'6� - &OLQ 3DWKRO ��� �� �������

��� 7RWK�3�� $ NLVGHGNRUL XUWLNDULDV]HU& WR[LFRDOOHUJRGHUPD |VV]HI�JJpVH D WR[LQWHUPHO� 6WDSK\ORFRFFXV

LQIHNFLyNNDO �,Q +XQJDULDQ�� 2UY +HWLODS ���� ���� �������

��� =RUJDQL�$�� (VVHU\�6�'�� 0DGDQL�2�$�� %HQWOH\�$�-�� -DPHV�:�6�� 0DFNHQ]LH�'�$�&�� .HHOLQJ�-�:��

5DPEDXG�&�� +LOWRQ�-�� %ODFNZHOO�&�&�� :HLU�'�0�� %XVVXWWLO�$�� 'HWHFWLRQ RI S\URJHQLF WR[LQV RI

6WDSK\ORFRFFXV DXUHXV LQ VXGGHQ LQIDQW GHDWK V\QGURPH� )(06 ,PPXQRO 0HG 0LFURELRO ��� ���

�������

��� *XQWKHURWK�:�*�� ,QWHUOHXNLQ�� DV LQWHUPHGLDU\ FDXVLQJ SURORQJHG VOHHS DSQRHD DQG 6,'6 GXULQJ

UHVSLUDWRU\ LQIHFWLRQV� 0HG +\SRWKHVLV ��� ��� �������

��� 7RUUH�'�� =HUROL�*�� *LROD�0�� )LDUL�*�3�� 1HVSROL�/�� 'DYHULR�$�� $FXWH�SKDVH SURWHLQV DQG OHYHOV RI

LQWHUOHXNLQ � %� LQWHUOHXNLQ �� WXPRU QHFURVLV IDFWRU D� DQG LQWHUOHXNLQ � LQ FKLOGUHQ ZLWK SHUWXVVLV� $P -

'LV &KLOG ���� �� �������

��� 0RUULV�-�$�� +DUDQ�'�� 6PLWK�$�� +\SRWKHVLV� FRPPRQ EDFWHULDO WR[LQV DUH D SRVVLEOH FDXVH RI VXGGHQ

LQIDQW GHDWK V\QGURPH� 0HG +\SWK ��� ��� �������


