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+XPRURLGV�±�&RQYHUVDWLRQDO�$JHQWV�7KDW�,QGXFH��
3RVLWLYH�(PRWLRQV�ZLWK�+XPRU��([WHQGHG�$EVWUDFW��

3DZHO�'\EDOD�
+RNNDLGR�8QLYHUVLW\�

.LWD����1LVKL����.LWD�NX��
���������6DSSRUR�-DSDQ�
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SDZHOG\EDOD#PHGLD�
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+RNNDLGR�8QLYHUVLW\�

.LWD����1LVKL����.LWD�NX��
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SWDV]\QVNL#PHGLD��
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+RNNDLGR�8QLYHUVLW\�

.LWD����1LVKL����.LWD�NX��
���������6DSSRUR�-DSDQ�
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NDEXUD#PHGLD��
HQJ�KRNXGDL�DF�MS�

.HQML�$UDNL�
+RNNDLGR�8QLYHUVLW\�

.LWD����1LVKL����.LWD�NX��
���������6DSSRUR�-DSDQ�
WHO������������������
DUDNL#PHGLD��

HQJ�KRNXGDL�DF�MS�

$%675$&7�
,Q� WKLV� SDSHU� ZH� SURSRVH� D� GHILQLWLRQ� RI� ³+XPRURLGV´� ±� D� QHZ�
FODVV� RI� KXPRU�HTXLSSHG� WDONLQJ� DJHQWV��:H� VXPPDUL]H� H[LVWLQJ�
UHVHDUFK�� GLVFXVV� WKH� FRQFHSW� RI� +XPRURLGV� DQG� LQWURGXFH� RXU�
SXQ�WHOOLQJ� DJHQW��ZKLFK� �DV� VKRZQ� LQ� DQ� HYDOXDWLRQ� H[SHULPHQW��
LQGXFHV�SRVLWLYH�HPRWLRQ�LQ�KXPDQ�LQWHUORFXWRUV��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV�
,������>$UWLILFLDO�,QWHOOLJHQFH@�'LVWULEXWHG�$UWLILFLDO�,QWHOOLJHQFH���
LQWHOOLJHQW� DJHQWV�� ,����� >$UWLILFLDO� ,QWHOOLJHQFH@� 1DWXUDO�
/DQJXDJH�3URFHVVLQJ�±�ODQJXDJH�JHQHUDWLRQ�

*HQHUDO�7HUPV�
3HUIRUPDQFH��+XPDQ�)DFWRUV�

.H\ZRUGV�
'HVFULSWLRQ�� H[SHULPHQWDO�� ,QVSLUDWLRQ�� $UWLILFLDO� ,QWHOOLJHQFH��
1/3��)RFXV��$JHQW�+XPDQ�,QWHUDFWLRQ��2WKHU��KXPRU�SURFHVVLQJ��
FRQYHUVDWLRQDO�DJHQWV�

��� ,1752'8&7,21�
7KH� UHVHDUFK� GHVFULEHG� LQ� WKLV� SDSHU� LV� SDUWLDOO\� EDVHG� RQ�
DOJRULWKPV�DQG�GDWD� IURP�SUHYLRXV� UHVHDUFK� >��� �@��+RZHYHU�� WKH�
LGHD�RI�+XPRURLGV�DV�D�QHZ�FODVV�RI�DJHQWV�LV�FRPSOHWHO\�QHZ�DQG�
LQQRYDWLYH��

��� +8025286�7$/.,1*�$*(176�
7KH� QHFHVVLW\� RI� FUHDWLQJ� D� MRNLQJ� FRQYHUVDWLRQDO� DJHQW� ZDV�
SRLQWHG�RXW�DQG�PRWLYDWHG�E\�1LMKROW�>�@��+RZHYHU��QRW�PXFK�KDV�
EHHQ�GRQH�WR�DFWXDOO\�FRQVWUXFW�VXFK�DQ�DJHQW��

3UREDEO\�WKH�ILUVW�DWWHPSW�RI�LPSOHPHQWLQJ�KXPRU�JHQHUDWRU�LQWR�D�
WDONLQJ� DJHQW� ZDV� PDGH� E\� /RHKU� >�@�� ZKR� FRPELQHG� %LQVWHG¶V�
MRNLQJ�V\VWHP�-$3(�>�@�DQG�WDONLQJ�DJHQW�(OPR��GHVLJQHG� WR�DFW�
DV� D� SOD\HU� LQ� D� WH[W�EDVHG� YLUWXDO� JDPH�� WR� IRUP� D� MRNH�WHOOLQJ�
WDONLQJ� HQJLQH�� 7KH� UHVXOWV� RI� WKH� HYDOXDWLRQ� H[SHULPHQW� ZHUH�
UHODWLYHO\�SRRU��IRU�WKHUH�ZDV�EDUHO\�DQ\�UHOHYDQFH�EHWZHHQ�XVHU¶V�
LQSXW�DQG�WKH�DJHQW¶V�KXPRURXV�RXWSXW��

$QRWKHU�DWWHPSW�DW�FUHDWLQJ�D�KXPRU�HTXLSSHG�DJHQW�ZDV�PDGH�E\�

7LQKROW� DQG� 1LMKROW� >�@�� ZKR� LPSOHPHQWHG� D� FURVV�UHIHUHQFH�
DPELJXLW\�EDVHG� MRNH� JHQHUDWRU� LQWR� DQ� $,0/� EDVHG� FKDWWHUERW��
+RZHYHU��WKH�RSSRUWXQLWLHV�IRU�JHQHUDWLQJ�FURVV�UHIHUHQFH�MRNHV�LQ�
GDLO\�FRQYHUVDWLRQ�WXUQHG�RXW�WR�EH�TXLWH�UDUH��7KXV��WKH�LPSDFW�RQ�
KXPDQ�LQYROYHPHQW�LQ�WKH�FRQYHUVDWLRQ�FRXOG�QRW�EH�HYDOXDWHG��

$OVR�ZRUWK�PHQWLRQLQJ� DUH� H[SHULPHQWV� FRQGXFWHG�E\�0RUNHV� HW�
DO�� >�@�� LQ� ZKLFK� WKH� LPSDFW� RI� SUHSURJUDPPHG� �QRW� JHQHUDWHG��
KXPRU�RQ� D� WDVN�RULHQWHG� FRQYHUVDWLRQ�ZDV� FKHFNHG��7KH� UHVXOWV�
VKRZHG�WKDW�D�KXPRU�HTXLSSHG�DJHQW�ZDV�HYDOXDWHG�DV�EHWWHU�DQG�
HDVLHU�WR�VRFLDOL]H�ZLWK�E\�KXPDQ�SDUWLFLSDQWV��

��� +80252,'6�
$OWKRXJK�QRW�FRPSOHWHO\�XQWRXFKHG��VHH�����WKH�UHVHDUFK�ILHOG�RQ�
KXPRU�HTXLSSHG�WDONLQJ�DJHQWV�VWLOO�QHHGV�WR�EH�SUHFLVHO\�GHILQHG��
,Q�WKLV�SDSHU�ZH�SURSRVH�WKH�GHILQLWLRQ�RI� �D�QHZ�FODVV�RI�DJHQWV�
FDOOHG�³+XPRURLGV´��:H�SURSRVH�WR�GHILQH�WKHP�DV�WDONLQJ�DJHQWV�
WKDW� DUH� DEOH� WR� XVH� KXPRU� GXULQJ� WKH� GLDORJXH�� ,W� PD\� EH�
DGYLVDEOH�WR�GHILQH�WZR�PDMRU�VXEFODVVHV��WDVN�RULHQWHG��0RUNHV�HW�
DO��>�@��/RHKU�>�@��DQG�QRQ�WDVN�RULHQWHG��7LQKROW�DQG�1LMKROW��>�@��
+XPRURLGV��7KH�DJHQW�ZH�SUHVHQW�LQ�WKLV�SDSHU��VHH����EHORQJV�WR�
WKH�ODWWHU�W\SH��,Q�IDFW��ZH�EHOLHYH�WKDW�WKH�SUHVHQFH�RI�KXPRU�LV�RI�
KLJKHU� LPSRUWDQFH� LQ� QRQ�WDVN�RULHQWHG� DJHQWV�� IRU� WKHLU� PDLQ�
SXUSRVH� LV� WR� HQWHUWDLQ� KXPDQ� LQWHUORFXWRUV� DQG� VRFLDOL]H� ZLWK�
WKHP�GXULQJ�WKH�FRQYHUVDWLRQ��7KHUHIRUH��LQ�RXU�UHVHDUFK�ZH�IRFXV�
RQ� WKH�QRQ�WDVN�RULHQWHG�FODVV�RI�+XPRURLGV�±�KRZHYHU�� WKH�UROH�
RI� KXPRU� DQG� LWV� LPSDFW� RQ� WDVN� SHUIRUPDQFH� VKRXOG� QRW� EH�
QHJOHFWHG�HLWKHU��
:H�DOVR�KDYH�WR�GHFLGH�LI�+XPRURLGV�FDQ�XVH�SUHSURJUDPPHG��QRW�
JHQHUDWHG��KXPRU�� ,Q� IDFW�� WKLV� LV�ZKDW�0RUNHV¶V� HW� DO�� >�@� DJHQW�
GLG��VWLOO�YLVLEO\�SHUIRUPLQJ�EHWWHU�WKDQ�ZLWKRXW�KXPRU��7KH�DJHQW�
GHVFULEHG�EHORZ�DOVR�VRPHWLPHV�XVHV�KXPDQ�FUHDWHG�MRNHV�IURP�D�
GDWDEDVH�� 7KHUHIRUH�� ZH� DUH� IDU� IURP� H[FOXGLQJ� SUHSURJUDPPHG�
MRNH�WHOOLQJ�DJHQWV�IURP�WKH�+XPRURLG�FODVV�±�KRZHYHU��UHOHYDQFH�
WR� WKH� KXPDQ� LQWHUORFXWRU¶V� XWWHUDQFH� LV� LPSRUWDQW� DQG� FDQ� EH�
IDFLOLWDWHG� E\� KDYLQJ� WKH� MRNH� DW� OHDVW� SDUWLDOO\� JHQHUDWHG�� XVLQJ�
KXPDQ¶V�XWWHUDQFH�DV�DQ�LQSXW��
)LQDOO\�� DV� ZH� SRVWXODWH� LQ� WKH� WLWOH� RI� WKLV� SDSHU�� +XPRURLGV�
VKRXOG� FRQYH\� SRVLWLYH� HPRWLRQV� LQ� KXPDQV�� &RQVWUXFWLQJ� DQ�
DJHQW�ZKLFK�PDNHV�XV�IHHO�ZRUVH� LV�UDWKHU�SRLQWOHVV��DQG�PLVXVHG�
KXPRU�FDQ�LQGXFH�QHJDWLYH�HPRWLRQV�±�WKHUHIRUH��ZH�ZRXOG�OLNH�WR�
RSHQ� D� GLVFXVVLRQ� RQ� WKH� VXEMHFW� RI� SURSHU� �SRVLWLYH� HPRWLRQV�
LQGXFLQJ��ZD\V�RI�XVLQJ�KXPRU��
,Q�JHQHUDO�� WKH� GHILQLWLRQ�RI� WKH�+XPRURLG� FODVV� LV� VWLOO� RSHQ� IRU�
IXUWKHU�VSHFLILFDWLRQV�DQG�ZH�ZLOO�EH�KDSS\�LI�WKLV�SDSHU�WULJJHUV�D�
WKRURXJK�GLVFXVVLRQ�RQ�WKLV�PDWWHU��

&LWH� DV�� +XPRURLGV� �� &RQYHUVDWLRQDO� $JHQWV� 7KDW� ,QGXFH��
3RVLWLYH� (PRWLRQV� ZLWK� +XPRU� �([WHQGHG� $EVWUDFW��� 3DZHO� '\EDOD��
0LFKDO�3WDV]\QVNL��5DIDO�5]HSND��.HQML�$UDNL��3URF��RI��WK�,QW��&RQI��RQ�
$XWRQRPRXV� $JHQWV� DQG� 0XOWLDJHQW� 6\VWHPV� �$$0$6� ������� 'HFNHU��
6LFKPDQ��6LHUUD��DQG�&DVWHOIUDQFKL��HGV����0D\����±�����������%XGDSHVW��
+XQJDU\��SS��;;;�;;;���
&RS\ULJKW���������,QWHUQDWLRQDO�)RXQGDWLRQ�IRU�$XWRQRPRXV�$JHQWV�DQG�
0XOWLDJHQW�6\VWHPV��ZZZ�LIDDPDV�RUJ���$OO�ULJKWV�UHVHUYHG��
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��� 285�+80252,'�
,Q�RXU�UHVHDUFK�>�@�ZH�GHYHORSHG�³3XQGDOLQ´���D�KXPRU�HTXLSSHG�
FRQYHUVDWLRQDO�DJHQW�IRU�-DSDQHVH��,W�ZDV�FUHDWHG�E\�PHUJLQJ�WZR�
DJHQWV�� ��� ³0RGDOLQ´� �� D� WH[W�EDVHG� FRQYHUVDWLRQDO� DJHQW� ZKLFK�
XVHV� WKH� ,QWHUQHW� WR� H[WUDFW� ZRUG� DVVRFLDWLRQV� IRU� LQWHUORFXWRU�
XWWHUDQFHV� DQG� DGGV�PRGDOLW\� WR� JHQHUDWHG� UHVSRQVHV� >�@� DQG� ���
³3XQGD´�±�DQ�,QWHUQHW�EDVHG�SXQ�JHQHUDWRU�ZKLFK�JHQHUDWHV�SXQ�
LQFOXGLQJ�UHVSRQVH�WR�LQSXW�XWWHUDQFHV�>�@��:KHQ�QR�SRVVLELOLW\�WR�
WHOO� D� SXQ� LV� IRXQG�� D� MRNH� IURP� RXU� SXQ� GDWDEDVH� LV� VHOHFWHG�
UDQGRPO\�� ,Q� WKLV� H[SHULPHQW� ZH� XVHG� D� VLPSOH� YHUVLRQ� RI� WKH�
DOJRULWKP��ZKLFK� WHOOV� SXQV� HYHU\� WKLUG� WXUQ�RI� WKH� FRQYHUVDWLRQ��
&XUUHQWO\�ZH�DUH�ZRUNLQJ�RQ�DQ�HPRWLYHQHVV�DQDO\VLV�EDVHG�MRNH�
WLPLQJ�DOJRULWKP���
'HWDLOHG�DOJRULWKPV�RI�ERWK�DJHQWV�FDQ�EH�IRXQG�LQ�>�@�DQG�>�@���

���� +XPDQ�(YDOXDWLRQ�
,Q�WKH�ILUVW�H[SHULPHQW��KXPDQ�HYDOXDWRUV�ZHUH�DVNHG�WR�SHUIRUP�D�
���WXUQ�GLDORJXH�ZLWK�0RGDOLQ�WKHQ�DQG�ZLWK�3XQGDOLQ��1R� WRSLF�
UHVWULFWLRQV� ZHUH� PDGH�� VR� WKDW� WKH� WDON� FRXOG� EH� DV� IUHH� DQG�
KXPDQ�OLNH� DV� SRVVLEOH�� 7KHUH� ZHUH� ��� SDUWLFLSDQWV� LQ� WKH�
H[SHULPHQW�� ��� PDOH� DQG� �� IHPDOH�� DOO� RI� WKHP� ZHUH� XQLYHUVLW\�
XQGHUJUDGXDWH�VWXGHQWV��$IWHU�FKDWWLQJ�ZLWK�ERWK�DJHQWV��WKH\�ZHUH�
DVNHG� WR� ILOO� RXW� D� TXHVWLRQQDLUH� UHJDUGLQJ� HDFK� DJHQW¶V�
SHUIRUPDQFH�� 7KH� TXHVWLRQV� FRQFHUQHG� DJHQWV¶� OLQJXLVWLF� TXDOLW\�
DV�ZHOO�DV�QDWXUDOQHVV��KXPDQ�OLNHQHVV�DQG�JHQHUDO� LPSUHVVLRQ�RI�
WKH� LQWHUDFWLRQ�� +HUH� ZH� SUHVHQW� RQO\� WKH� ODWWHU� SDUW�� DV� LW� LV� RI�
KLJKHU� UHOHYDQFH� WR� RXU� WRSLF�� ��� 'R� \RX� ZDQW� WR� FRQWLQXH� WKH�
GLDORJXH"�� ��� 'LG� \RX� JHW� DQ� LPSUHVVLRQ� WKDW� WKH� DJHQW� ZDV�
KXPDQ�OLNH"�����'R�\RX�WKLQN�WKH�DJHQW�WULHG�WR�PDNH�WKH�GLDORJXH�
PRUH� IXQQ\� DQG� LQWHUHVWLQJ"�� ��� 'LG� \RX� ILQG� WKH� DJHQW¶V� WDON�
LQWHUHVWLQJ� DQG� IXQQ\"�� DQG� ��� :KLFK� DJHQW� GR� \RX� WKLQN� ZDV�
EHWWHU"� $QVZHUV� ZHUH� JLYHQ� RQ� ��SRLQW� VFDOHV�� 6WDWLVWLF�
VLJQLILFDQFHV�RI� WKH�UHVXOWV�ZHUH�FDOFXODWHG�XVLQJ�WKH�6WXGHQW¶V� W�
WHVW��7DEOH���VKRZV�WKH�UHVXOWV�RI�WKH�KXPDQ�HYDOXDWLRQ��

7DEOH����+XPDQ�HYDOXDWLRQ�±�UHVXOWV�IRU�0RGDOLQ��QRQ�KXPRU�
HTXLSSHG��DQG�3XQGDOLQ��KXPRU�HTXLSSHG�DJHQW��

4XHVWLRQ� 0RGDOLQ� 3XQGDOLQ� 'LIIHUHQFH� 3�YDOXH�
�� ����� ����� ����� ������
�� ����� ����� ����� ������
�� ����� ����� ����� ������
�� ����� ����� ����� ������
�� ���� ���� � �

���� $XWRPDWLF�(YDOXDWLRQ�±�(PRWLYH�$QDO\VLV�
,Q�WKH�VHFRQG�H[SHULPHQW��FKDW�ORJV�IURP�WKH�ILUVW�HYDOXDWLRQ�ZHUH�
DQDO\]HG� XVLQJ� 3WDV]\QVNL¶V� HW� DO�� (PRWLYH� (OHPHQWV�(PRWLYH�
([SUHVVLRQV� $QDO\VLV� 6\VWHP� �0/�$VN�� >�@�� WR� FKHFN� DIIHFWLYH�
VWDWHV�RI�KXPDQV� WKDW� LQWHUDFWHG�ZLWK� WKH�+XPRURLG��7KLV� LGHD� LV�
EDVHG� RQ� WKH� ³DIIHFW�DV�LQIRUPDWLRQ´� DSSURDFK�� SURSRVHG� E\�
6FKZDU]� DQG� &ORUH� >�@�� )LJXUH� �� VKRZV� WKH� UHVXOWV� RI� WKH�
DXWRPDWLF�HYDOXDWLRQ�H[SHULPHQW�IRU�VSHFLILHG�W\SHV�RI�HPRWLRQV��

��� &21&/86,216�
$V� VKRZQ� LQ� ��� ZH� KDYH� FRQVWUXFWHG� D� +XPRURLG� ZKLFK� ZDV�
HYDOXDWHG�DV�PRUH�KXPDQ�OLNH��IXQQ\��OLNHDEOH�DQG�JHQHUDOO\�EHWWHU�
WKDQ� WKH� QRQ�KXPRURXV� DJHQW� E\� WKH� XVHUV�� DV� LW� UHFHLYHG� KLJKHU�
VFRUHV� LQ� DOO� FDWHJRULHV�� 7KH� UHVXOWV� RI� HPRWLYHQHVV� DQDO\VLV�
VKRZHG�WKDW�3XQGDOLQ�FRQYH\HG�JHQHUDOO\�PRUH�HPRWLRQV�WRZDUGV�
3XQGDOLQ��RQ�DYHUDJH�����RI�XVHUV¶�XWWHUDQFHV�ZHUH�HPRWLYH��WKDQ�

WRZDUGV� 0RGDOLQ� ����� RI� HPRWLYH� XWWHUDQFHV��� 0RVW� ������
HPRWLRQV� LQGXFHG� E\� 3XQGDOLQ� ZHUH� SRVLWLYH�� ZKLOH� LQ� FDVH� RI�
0RGDOLQ� WKH� SURSRUWLRQV� DUH� RSSRVLWH� ����� YV�� ������ 7KXV��ZH�
FRQVWUXFWHG�D�+XPRURLG�WKDW�QRW�RQO\�LV�DSSUHFLDWHG�E\�WKH�XVHUV��
EXW�DOVR�PDNHV�WKHP�IHHO�EHWWHU�E\�LQGXFLQJ�SRVLWLYH�HPRWLRQV��
7KLV� SDSHU� FDQ� EH� VHHQ� DV� D� FRQWULEXWLRQ� WR� WKH� ILHOG� RI� KXPRU�
SURFHVVLQJ� DQG�KXPDQ�DJHQW� LQWHUDFWLRQ� LQ� JHQHUDO��KRZHYHU��ZH�
ZRXOG� OLNH� LW� DOVR� WR� EHFRPH� D� ILUVW� VWHS� WRZDUGV� GHILQLQJ� DQG�
UHJXODWLQJ�D�QHZ�FODVV�RI�KXPRU�HTXLSSHG�WDONLQJ�DJHQWV��DV�ZHOO�
DV�WKH�PHWKRGRORJ\�RI�UHVHDUFK�DQG�HYDOXDWLRQ�RI�VXFK�DJHQWV��:H�
EHOLHYH� WKDW� 3XQGDOLQ�ZLOO� QRW� EH� WKH� ODVW� RI� WKH� NLQG�� DQG� KRSH�
WKDW�VRPH�GD\�ZH�ZLOO�ILQG�WKH�QDPH�³+XPRURLGV´�RQ�D�WRSLF�OLVW�
RI�DQ�DJHQW�UHODWHG�FRQIHUHQFH��

㻞㻡㻑㻞㻡㻑㻞㻡㻑㻞㻡㻑

㻣㻤㻑㻣㻤㻑㻣㻤㻑㻣㻤㻑

㻣㻡㻑㻣㻡㻑㻣㻡㻑㻣㻡㻑

㻞㻞㻑㻞㻞㻑㻞㻞㻑㻞㻞㻑

㻜㻑㻜㻑㻜㻑㻜㻑 㻞㻜㻑㻞㻜㻑㻞㻜㻑㻞㻜㻑 㻠㻜㻑㻠㻜㻑㻠㻜㻑㻠㻜㻑 㻢㻜㻑㻢㻜㻑㻢㻜㻑㻢㻜㻑 㻤㻜㻑㻤㻜㻑㻤㻜㻑㻤㻜㻑 㻝㻜㻜㻑㻝㻜㻜㻑㻝㻜㻜㻑㻝㻜㻜㻑

㻹㼛㼐㼍㼘㼕㼚㻹㼛㼐㼍㼘㼕㼚㻹㼛㼐㼍㼘㼕㼚㻹㼛㼐㼍㼘㼕㼚

㻼㼡㼚㼐㼍㼘㼕㼚㻼㼡㼚㼐㼍㼘㼕㼚㻼㼡㼚㼐㼍㼘㼕㼚㻼㼡㼚㼐㼍㼘㼕㼚

㼜㼛㼟㼕㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟㼜㼛㼟㼕㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟㼜㼛㼟㼕㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟㼜㼛㼟㼕㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟 㼚㼑㼓㼍㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟㼚㼑㼓㼍㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟㼚㼑㼓㼍㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟㼚㼑㼓㼍㼠㼕㼢㼑㻌㼑㼙㼛㼠㼕㼛㼚㼟 �
)LJXUH����7KH�WRWDO�UHODWLRQ�RI�SRVLWLYH�HPRWLRQV�WR�QHJDWLYH�

FRQYH\HG�LQ�WKH�XWWHUDQFHV�RI�KXPDQ�HYDOXDWRUV�ZLWK�3XQGDOLQ�
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