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7KH�%RG\�6LJQDO�%HOLHIV�4XHVWLRQQDLUH��%6%4�

%DFNJURXQG

%HOLHIV�DERXW�LQWHUQDO�ERGLO\�VLJQDOV�RU LQWHURFHSWLYH EHOLHIV FRYHU�D�EURDG�FODVV�RI�EHOLHIV�
LQFOXGLQJ�LQGLYLGXDOV¶�EHOLHIV�RU�VHOI�FKDUDFWHUL]DWLRQV�DERXW�WKHLU�WHQGHQFLHV�WR�DWWHQG�WR�DQG
QRWLFH�LQWHURFHSWLYH�VLJQDOV��LQWHURFHSWLYH�VHQVLELOLW\� *DUILQNHO�HW�DO���������RU�LQGLYLGXDOV¶�EHOLHIV
DERXW�KRZ�IDVW�WKHLU�KHDUWEHDW�LV�JRLQJ�GXULQJ�KHDUWEHDW�SHUFHSWLRQ�WDVNV��H�J���/HJUDQG�HW�DO��
�������+HUH��ZH�KDYH�GHYHORSHG�D�TXHVWLRQQDLUH�DLPHG�DW�WDSSLQJ�LQGLYLGXDOV¶�YDOXH�EDVHG
EHOLHIV�DERXW�WKHLU�GHJUHH�RI�LQWHQVLW\��GLVWUHVV�FRPIRUW��DQG�HIILFDF\�LQ�PDQDJLQJ�LQWHUQDO�ERGLO\
VHQVDWLRQV��L�H���LQWHURFHSWLYH�VHQVDWLRQV���&XUUHQW�ZRUN�KDV�YDOLGDWHG�WKH�SUHGLFWLYH�YDOLGLW\�RI
YDOXH�EDVHG�LQWHURFHSWLYH�EHOLHIV�IRU�HPRWLRQDO�H[SHULHQFHV�GXULQJ�DQ�DFXWH�VWUHVVRU�LQ����
KHDOWK\�\RXQJ�DGXOWV��0DF&RUPDFN�HW�DO���XQGHU�UHYLHZ���ZLWK�DGGLWLRQDO�YDOLGDWLRQ�RQJRLQJ�LQ�D
VDPSOH�RI�����KHDOWK\�DGXOWV�UDQJLQJ�LQ�DJH�IURP��������'HYHORSPHQW�RI�WKH�IXOO����LWHP�VFDOH�
DV�SUHVHQWHG�KHUHLQ�LQ�LWV�FXUUHQW�IRUP��ZDV�FRPSOHWHG�LQ�D�VHSDUDWH�RQOLQH�VDPSOH�RI����
DGXOWV��%RQDU�HW�DO���LQ�SUHS��

'HYHORSPHQW�DQG�9DOLGDWLRQ

6WXG\����0DF&RUPDFN�HW�DO���XQGHU�UHYLHZ�� ����KHDOWK\ \RXQJ�DGXOWV�IURP�WKH�8QLYHUVLW\�RI
1RUWK�&DUROLQD�DW�&KDSHO�+LOO¶V�'HSDUWPHQW�RI�3V\FKRORJ\�DQG�1HXURVFLHQFH�LQWURGXFWRU\
SV\FKRORJ\�FRXUVH�SDUWLFLSDQW�SRRO�SDUWLFLSDWHG�LQ�WKH�ILUVW�VHVVLRQ�RI�D�WZR�VHVVLRQ�VWXG\
�������IHPDOH��������(XURSHDQ�$PHULFDQ��������$IULFDQ�$PHULFDQ��������$VLDQ�$PHULFDQ�
�����/DWLQ[�������ELUDFLDO��DQG������WKDW�ZHUH�RWKHU�HWKQLF�LGHQWLWLHV� 0DJH �������\HDUV� 6'DJH 
�����\HDUV�UDQJLQJ�IURP����WR����\HDUV�ROG���'XULQJ�WKLV�ILUVW�VHVVLRQ��SDUWLFLSDQWV�FRPSOHWHG�D
���LWHP�YHUVLRQ�RI�WKH�%6%4��Į ������WKDW�ZH�FUHDWHG�WR�FDSWXUH�EHOLHIV�DERXW�WKH�LQWHQVLW\�
GDQJHU��DQG�GLIILFXOWLHV�SRVHG�E\�LQWHURFHSWLYH�VHQVDWLRQV�)DFWRU�DQDO\VHV�VXJJHVWHG�D�VLQJOH
IDFWRU�VWUXFWXUH�RI���LWHPV��Į ������ZKLFK�UHSUHVHQW�QHJDWLYH�EHOLHIV��7KHVH�ILQDO���LWHPV�ZHUH�
³0\�ERG\�LV�XQSUHGLFWDEOH�´�³,�KDYH�D�KDUG�WLPH�KDQGOLQJ�P\�ERGLO\�VHQVDWLRQV�´�³,�EHOLHYH�WKDW
P\�ERG\¶V�IHHOLQJV�FDQ�EH�PLVOHDGLQJ�´�³/LVWHQLQJ�WR�P\�ERG\¶V�VHQVDWLRQV�FDQ�EH�SUREOHPDWLF�´
³0\�ERGLO\�XUJHV�DUH�GLIILFXOW�WR�FRQWURO�´�³6RPHWLPHV�,¶P�DIUDLG�RI�P\�ERGLO\�IHHOLQJV�´�DQG�³0\
ERG\�LV�DQ�LQWHQVH�SODFH�´�$OO�LWHPV�ZHUH�UDWHG�RQ�D���SRLQW�/LNHUW�VFDOH�UDQJLQJ�IURP����QRW�DW�DOO
WUXH�RI�PH��WR����H[WUHPHO\�WUXH�RI�PH���:H�UHYHUVH�FRGHG�LWHPV�VR�WKDW�KLJKHU�HQGRUVHPHQWV
VXJJHVW�PRUH�SRVLWLYH�EHOLHIV�DERXW�WKH�ERG\��:H�IRXQG�WKDW�JUHDWHU�SRVLWLYH�ERG\�EHOLHIV
LQWHUDFWHG�ZLWK�V\PSDWKHWLF�QHUYRXV�V\VWHP�UHDFWLYLW\�WR�SUHGLFW�WKH�LQWHQVLW\�RI�VHOI�UHSRUWHG
KLJK�DURXVDO�HPRWLRQV�GXULQJ�D�VWUHVVIXO�VSHHFK�DQG�PDWK�WDVN��6SHFLILFDOO\��WKRVH�KLJK�LQ
SRVLWLYH�ERG\�EHOLHIV�UHSRUWHG�OHVV�LQWHQVH�KLJKO\�DURXVHG�HPRWLRQV�ZKHQ�WKHLU�V\PSDWKHWLF
QHUYRXV�V\VWHP�UHDFWLYLW\�ZDV�ORZ��EXW�PRUH�LQWHQVH�KLJKO\�DURXVHG�HPRWLRQV�ZKHQ�WKHLU
V\PSDWKHWLF�QHUYRXV�V\VWHP�UHDFWLYLW\�ZDV�KLJK��VXJJHVWLQJ�JUHDWHU�FRKHUHQFH�EHWZHHQ
SK\VLRORJ\�DQG�HPRWLRQDO�H[SHULHQFH�IRU�LQGLYLGXDOV�ZLWK�SRVLWLYH�LQWHURFHSWLYH�EHOLHIV��,Q
FRQWUDVW��WKRVH�ZLWK�QHJDWLYH�EHOLHIV�UHSRUWHG�JUHDWHU�LQWHQVHO\�DURXVHG�HPRWLRQV�UHJDUGOHVV�RI
WKHLU�OHYHO�RI�V\PSDWKHWLF�QHUYRXV�V\VWHP�UHDFWLYLW\��0DF&RUPDFN�HW�DO��XQGHU�UHYLHZ��
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6WXG\����%RQDU�HW�DO���������LQ�SUHS�� ,Q�D�VHFRQG�VWXG\��ZH�GHYHORSHG�D�PRUH�FRPSUHKHQVLYH
YHUVLRQ�RI�WKH�%6%4�DQG�WHVWHG�LWV�LQWHUQDO�YDOLGLW\�LQ�D�ODUJHU�VDPSOH������DGXOWV��0DJH �����
\HDUV� 6'DJH ������\HDUV��������IHPDOH��������:KLWH� FRPSOHWHG�DQ�RQOLQH�VXUYH\�YLD�3UROLILF�
7KH�VXUYH\�LQFOXGHG����LWHPV�DLPHG�DW�DVVHVVLQJ�SHUFHLYHG�LQWHQVLW\��GLVWUHVV��DQG�ORZ�HIILFDF\
LQ�PDQDJLQJ�ERGLO\�VHQVDWLRQV��:H�DOVR�LQFOXGHG�RWKHU�PHDVXUHV�RI�LQWHURFHSWLYH�VHQVLELOLW\�WR
GHPRQVWUDWH�GLVFULPLQDQW�YDOLGLW\�VXFK�DV�WKH�%RG\�$ZDUHQHVV�4XHVWLRQQDLUH��%$4��Į �����
,QWHURFHSWLYH�6HQVLWLYLW\�4XHVWLRQQDLUH��,64��Į ������DQG�VHYHUDO�VXEVFDOHV�RI�WKH
0XOWLGLPHQVLRQDO�$V�VHVVPHQW�RI�,QWHURFHSWLYH�$ZDUHQHVV��0$,$��ĮV ����������:H�DOVR
LQFOXGHG�PHDVXUHV�RI�HPRWLRQDO�FRPSOH[LW\�WR�GHPRQVWUDWH�SUHGLFWLYH�YDOLGLW\�VXFK�DV�WKH
HPRWLRQDO�FODULW\��Į �����DQG�DWWHQWLRQ��Į �����VXEVFDOHV�RI�WKH�7UDLW�0HWD�0RRG�6FDOH��7KH
H[SUHVVLYH�VXSSUHVVLRQ�VXEVFDOH�RI�WKH�(PRWLRQ�5HJXODWLRQ�4XHVWLRQQDLUH��Į �����ZDV�LQFOXGHG
WR�LQGH[�PDODGDSWLYH�HPRWLRQ�UHJXODWLRQ�VWUDWHJLHV��)LQDO�%6%4�LWHP�VHOHFWLRQ�ZDV�GHWHUPLQHG
XVLQJ�H[SORUDWRU\�DQG�FRQILUPDWRU\�IDFWRU�DQDO\VHV��:H�IRXQG�WKDW�WKH�ILQDO�IDFWRU�DQDO\VLV�PRGHO
GHPRQVWUDWHG�H[FHOOHQW�PRGHO�ILW��ZLWK����LWHPV��Ȥ� �������GI ������S�������506($ ����
�S �������&), �����7/, �����DQG�WKUHH�ODWHQW�IDFWRUV��³LQWHQVLW\´��³GLVWUHVV´��DQG�³HIILFDF\´�UHODWHG
LWHPV��+LHUDUFKLFDO�UHJUHVVLRQV�H[DPLQHG�WKH�H[WHQW�WR�ZKLFK�WKH�%6%4�XQLTXHO\�H[SODLQHG
IDFHWV�RI�HPRWLRQDO�FRPSOH[LW\��FRQWUROOLQJ�IRU�PHDVXUHV�RI�LQWHURFHSWLYH�VHQVLELOLW\��:H�IRXQG
WKDW�JUHDWHU�QHJDWLYH�EHOLHIV�DERXW�LQWHURFHSWLYH�LQWHQVLW\��Į �����ZHUH�VLJQLILFDQWO\�DVVRFLDWHG
ZLWK�OHVV�H[SUHVVLYH�VXSSUHVVLRQ��E ������� S������� OHVV�HPRWLRQDO�DWWHQWLRQ��E ������� S�� �����
6LPLODUO\��JUHDWHU�GLVWUHVV�EHOLHIV��Į �����ZHUH�UHODWHG�WR�JUHDWHU�H[SUHVVLYH�VXSSUHVVLRQ��E 
����� S �������DQG�JUHDWHU�HPRWLRQDO�FODULW\��E� ���� S��������)LQDOO\��JUHDWHU�QHJDWLYH�EHOLHIV
DERXW�RQH¶V�RZQ�HIILFDF\�DW�PDQDJLQJ�LQWHURFHSWLYH�VHQVDWLRQV��Į �����ZDV�DVVRFLDWHG�ZLWK
JUHDWHU�HPRWLRQDO�FODULW\��E ����� S��������EXW�VLJQLILFDQW UHODWLRQV�ZLWK�H[SUHVVLYH�VXSSUHVVLRQ
DQG�HPRWLRQDO�DWWHQWLRQ�GLG�QRW�VXUYLYH�ZKHQ�DGMXVWHG�IRU�RWKHU�PHDVXUHV�RI�LQWHURFHSWLYH
VHQVLELOLW\��L�H���%$4��,64��DQG�0$,$�WUXVWLQJ�VXEVFDOH��

8VH�DQG�&ROODERUDWLRQ�6WDWHPHQW

7KLV�TXHVWLRQQDLUH�LV�IUHH�WR�XVH�ZLWK�DSSURSULDWH�DWWULEXWLRQ�DQG�FLWDWLRQ��VHH�EHORZ���$V�WKLV
TXHVWLRQQDLUH�LV�VWLOO�LQ�GHYHORSPHQW��ZH�DUH�RSHQ�WR�FROODERUDWLRQV�ZLWK�RWKHUV�WR�H[DPLQH�WKH
FRQVWUXFW�RU�SUHGLFWLYH�YDOLGLW\�RI�WKLV�PHDVXUH�LQ�RWKHU�VDPSOHV�RU�VWXGLHV�

3OHDVH�JHW�LQ�WRXFK�ZLWK $GULHQQH�%RQDU �DGULHQQH�ERQDU#XQF�HGX�� -HQQLIHU�0DF&RUPDFN
�MNPDFFRU#QFVX�HGX���DQG .ULVWHQ�/LQGTXLVW �NULVWHQ�OLQGTXLVW#XQF�HGX� WR�FROODERUDWH�

0DF&RUPDFN��-��.���%RQDU��$��6���	�/LQGTXLVW��.��$���XQGHU�UHYLHZ���,QWHURFHSWLYH�EHOLHIV
PRGHUDWH�WKH�OLQN�EHWZHHQ�SK\VLRORJLFDO�UHDFWLYLW\�DQG�HPRWLRQ�GXULQJ�DFXWH�VWUHVV�

%RQDU��$�6���0DF&RUPDFN��-�.���)HOGPDQ��0�-��,QDJDNL��7�.���	�/LQGTXLVW��.�$���������
$VVHVVLQJ�WKH�UROH�RI�LQWHURFHSWLYH�EHOLHIV�LQ�HPRWLRQ��'HYHORSPHQW�RI�WKH�%RG\�6LJQDO
%HOLHIV�4XHVWLRQQDLUH��%6%4���)ODVK�7DON�SUHVHQWHG�DW�WKH�$QQXDO�&RQIHUHQFH�IRU�WKH
6RFLHW\�IRU�$IIHFWLYH�6FLHQFH�>KWWSV���RVI�LR�]��JQ�@
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%RQDU��$�6���0DF&RUPDFN��-�.���)HOGPDQ��0�-��,QDJDNL��7�.���	�/LQGTXLVW��.�$���LQ�SUHS��
$VVHVVLQJ�EHOLHIV�DERXW�WKH�YDOXH�DQG�PDQDJHPHQW�RI�LQWHURFHSWLYH�VHQVDWLRQV��7KH
%RG\�6LJQDO�%HOLHIV�4XHVWLRQQDLUH��%6%4��

�LQGLFDWHV�VKDUHG�DXWKRUVKLS

6FRULQJ�RI�&XUUHQW����,WHP�6FDOH

7KH�FXUUHQW����LWHP�YDOLGDWHG�DQG�ILQDOL]HG�%RG\�6LJQDO�%HOLHIV�4XHVWLRQQDLUH�LV�SUHVHQWHG�RQ
WKH�QH[W�SDJH��,WHPV�QRWHG�EHORZ�VKRXOG�EH�UHYHUVH�VFRUHG��$IWHU�UHYHUVLQJ�DSSURSULDWH�LWHPV�
UHVHDUFKHUV�FDQ�DYHUDJH�WRJHWKHU�VSHFLILF�LWHPV�WR�FUHDWH�DQ�,QWHQVLW\�%HOLHIV�VXEVFDOH�VFRUH��D
'LVWUHVV�%HOLHIV�VXEVFDOH�VFRUH��DQG�D�/RZ�(IILFDF\�%HOLHIV�VXEVFDOH�VFRUH��,I�LQWHUHVWHG�LQ
RYHUDOO�LQWHURFHSWLYH�EHOLHIV�PHDVXUH��DOO�LWHPV�FDQ�EH�DYHUDJHG�WRJHWKHU�WR�FUHDWH�D�JHQHUDO
LQGH[�RI�QHJDWLYH�LQWHURFHSWLYH�EHOLHIV�DERXW�WKH�YDOXH�DQG�PDQDJHDELOLW\�RI�LQWHURFHSWLYH
VHQVDWLRQV�

,WHPV�WR�UHYHUVH�

�� ,WHP���� ,W�WDNHV�D�ORW�WR�JHW�D�ERGLO\�UHDFWLRQ�IURP PH���5�
�� ,WHP���� 0\�ERGLO\�VHQVDWLRQV�UDUHO\�GLVUXSW�P\�OLIH� �5�
�� ,WHP����� ,�DOZD\V�NQRZ�ZKDW�WR�GR�WR�PDNH�P\�ERG\ IHHO�EHWWHU���5�
�� ,WHP����� ,I�P\�ERG\�IHHOV�EDG��,�NQRZ�ZKDW�WR�GR� �5�
�� ,WHP����� 0\�ERG\�DOZD\V�OHWV�PH�NQRZ�H[DFWO\�ZKDW LW�QHHGV���5�
�� ,WHP����� ,�FDQ�UHO\�RQ�ZKDW�P\�ERG\�LV�WHOOLQJ�PH� �5�

6XEVFDOHV��DIWHU�UHYHUVLQJ�DSSURSULDWH�LWHPV�

Ɣ ,QWHQVLW\�%HOLHIV� $YHUDJH�WRJHWKHU�LWHPV����������
Ɣ 'LVWUHVV�%HOLHIV� $YHUDJH�WRJHWKHU�LWHPV������������������������������
Ɣ /RZ�(IILFDF\�%HOLHIV� $YHUDJH�WRJHWKHU�LWHPV�����������������

,I�PHDVXULQJ�WKH�TXHVWLRQQDLUH�LQ�4XDOWULFV�RU�VRPH�RWKHU�FRPSXWHUL]HG�TXHVWLRQQDLUH
VRIWZDUH��SOHDVH�UDQGRPL]H�WKH�RUGHU�RI�LWHPV�
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7KH�%RG\�6LJQDO�%HOLHIV�4XHVWLRQQDLUH

,QVWUXFWLRQV� %HORZ�\RX�ZLOO�ILQG�D�OLVW�RI�VWDWHPHQWV ZKLFK�PD\�RU�PD\�QRW�DSSO\�WR�\RXU
H[SHULHQFHV�ZLWK�\RXU�ERG\��)RU�HDFK�VWDWHPHQW��FLUFOH�RU�VHOHFW�D�QXPEHU�IURP����VWURQJO\
GLVDJUHH��WR����VWURQJO\�DJUHH��WKDW�EHVW�GHVFULEHV�KRZ�WKH�VWDWHPHQW�DSSOLHV�WR�\RX�

� � � � � � �

6WURQJO\
'LVDJUHH

6RPHZKDW
'LVDJUHH

$�/LWWOH
'LVDJUHH

1HLWKHU
$JUHH�QRU
'LVDJUHH

$�/LWWOH
$JUHH

6RPHZKDW
$JUHH

6WURQJO\
$JUHH

�� 0\�ERG\�LV�DQ�LQWHQVH�SODFH�

� � � � � � �

�� 0\�ERG\�WHQGV�WR�KDYH�VWURQJ�UHDFWLRQV�

� � � � � � �

�� ,�IHHO�P\�ERGLO\�VHQVDWLRQV�PXFK�PRUH�LQWHQVHO\�WKDQ�RWKHU�SHRSOH�VHHP�WR�GR�

� � � � � � �

�� :KHQ�,�H[SHULHQFH�D�ERGLO\�VHQVDWLRQ��LW�WHQGV�WR�EH�YHU\�VWURQJ�

� � � � � � �

�� 0\�ERG\¶V�UHDFWLRQV�WHQG�WR�EH�VR�VWURQJ�WKDW�WKH\�LQWHUIHUH�ZLWK�P\�OLIH�

� � � � � � �

�� ,W�WDNHV�D�ORW�WR�JHW�D�ERGLO\�UHDFWLRQ�IURP�PH�

� � � � � � �

�� 0\�ERGLO\�VHQVDWLRQV�UDUHO\�GLVUXSW�P\�OLIH�

� � � � � � �

�� &RPSDUHG�WR�RWKHU�SHRSOH��P\�ERG\¶V�UHDFWLRQV�DUH�YHU\�VWURQJ�ZKHQ�,¶P�IHHOLQJ
HPRWLRQDO�

� � � � � � �

�� ,�KDYH�D�KDUG�WLPH�KDQGOLQJ�P\�ERGLO\�VHQVDWLRQV�

� � � � � � �

��� 0\�ERG\¶V�UHDFWLRQV�DUH�RIWHQ�RYHUZKHOPLQJ�

� � � � � � �
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� � � � � � �

6WURQJO\
'LVDJUHH

6RPHZKDW
'LVDJUHH

$�/LWWOH
'LVDJUHH

1HLWKHU
$JUHH�QRU
'LVDJUHH

$�/LWWOH
$JUHH

6RPHZKDW
$JUHH

6WURQJO\
$JUHH

��� ,�DOZD\V�NQRZ�ZKDW�WR�GR�WR�PDNH�P\�ERG\�IHHO�EHWWHU�

� � � � � � �

��� ,I�P\�ERG\�IHHOV�EDG��,�NQRZ�ZKDW�WR�GR�

� � � � � � �

��� 6RPHWLPHV�,¶P�DIUDLG�RI�P\�ERGLO\�IHHOLQJV�

� � � � � � �

��� ,�RIWHQ�IHHO�GLVWUHVVHG�E\�P\�ERG\¶V�VHQVDWLRQV�

� � � � � � �

��� ,�IHHO�GLVWUHVVHG�ZKHQ�P\�ERG\�UHDFWV�VWURQJO\�

� � � � � � �

��� ,�KDWH�KRZ�LQWHQVH�P\�ERGLO\�VHQVDWLRQV�WHQG�WR�EH�

� � � � � � �

��� ,�JHW�PRUH�XSVHW�E\�XQSOHDVDQW�ERGLO\�VHQVDWLRQV�WKDQ�RWKHU�SHRSOH�VHHP�WR�GR�

� � � � � � �

��� 6RPHWLPHV�,�IHHO�WKUHDWHQHG�E\�P\�ERG\¶V�UHDFWLRQV�

� � � � � � �

��� ,�IHHO�D�ORW�RI�GLVWUHVV�ZKHQ�P\�ERG\�IHHOV�EDG�

� � � � � � �

��� 0\�ERG\�DOZD\V�OHWV�PH�NQRZ�H[DFWO\�ZKDW�LW�QHHGV�

� � � � � � �

��� ,�FDQ�UHO\�RQ�ZKDW�P\�ERG\�LV�WHOOLQJ�PH�

� � � � � � �

��� ,W¶V�GLIILFXOW�IRU�PH�WR�XQGHUVWDQG�ZKDW�P\�ERG\�LV�WU\LQJ�WR�WHOO�PH�

� � � � � � �


