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�,QVWLWXWH�RI�6ODYLF�6WXGLHV�RI�WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV���
,QVWLWXWH�RI�/LQJXLVWLFV��5XVVLDQ�6WDWH�8QLYHUVLW\�IRU�WKH�+XPDQLWLHV���

,QVWLWXWH�RI�0RGHUQ�/LQJXLVWLF�5HVHDUFK��6KRORNKRY�0RVFRZ�6WDWH�8QLYHUVLW\�IRU�WKH�+XPDQLWLHV��

���,QWURGXFWLRQ�
'RXEOH�PDUNLQJ�³�´IRUPDO�PDUNLQJ�RI�ERWK�KHDG�DQG�GHSHQGHQWµ��1LFKROV�����������
²�IODJJLQJ� �GHSHQGHQW�PDUNLQJ�E\�PRUSKRORJLFDO�FDVH�RU�DGSRVLWLRQ�
²�LQGH[LQJ� �KHDG�PDUNLQJ�E\�ERXQG�SURQRXQV��QRW�QHFHVVDULO\�ERXQG�WR�WKH�YHUE��L�H��
�QG�SRVLWLRQ�FOLWLFV�LQFOXGHG��
Â�GRXEOH�PDUNLQJ� �VLPXOWDQHRXV�IODJJLQJ�DQG�LQGH[LQJ�RI�WKH�VDPH�SDUWLFLSDQW�
%$648(� �LVRODWH�� 6SDLQ�� )UDQFH��� FRQVLVWHQW�GRXEOH�PDUNLQJ�RQ� WKH� FODXVH� OHYHO� IRU� WKUHH�
FRUH�DUJXPHQWV�
��� QL�N�� DLWD�UL�� GLUX�D�� HVND�WX� G��LR��W���

�6*�(5*� IDWKHU�'$7� PRQH\�$%6�6*� DVN�35)� ��$%6��6*�'$7��6*�(5*�
� ¶,�KDYH�DVNHG�IDWKHU�IRU��VRPH��PRQH\�·��6DOWDUHOOL������������
:KDW�LV�NQRZQ�DERXW�GRXEOH�PDUNLQJ�LQ�W\SRORJ\"�
Â�1RW� UHDOO\�PXFK�� VLQFH� WKH� SKHQRPHQRQ�KDV� DOZD\V� EHHQ� WUHDWHG� DV� D�PLQRU� SDWWHUQ�
´VXERUGLQDWHµ�WR�WKH�PRUH�SURPLQHQW�´SXUHµ�KHDG�PDUNLQJ�DQG�GHSHQGHQW�PDUNLQJ�W\SHV��
Â�6LHZLHUVND���������D�VWXG\�RI�WKH�GLVWULEXWLRQ�RI�RYHUW�DQG�]HUR�IODJJLQJ�DQG�LQGH[LQJ�
DFURVV�PDMRU�DOLJQPHQW� W\SHV��SS�����²����� WKH� LVVXH�RI�FRPSOHPHQWDULW\�EHWZHHQ�KHDG�
DQG� GHSHQGHQW� PDUNLQJ� ³� ´FRPSOHPHQWDULW\�LQ�PDUNLQJ� K\SRWKHVLV� LV� QRW� ERUQH� RXW��
2QO\�D�TXDUWHU�������RI�WKH����ODQJXDJHV�PDQLIHVW�QR�RYHUODS�LQ�WKH�RYHUW�PDUNLQJ�RI�DQ\�
RI�WKH�SDUWLFLSDQWVµ��������´D�WHQGHQF\�WR�OLPLW�WKH�DPRXQW�RI�GRXEOH�PDUNLQJ�FDQ�EH�GLV�
FHUQHG��IURP�WKH�IDFW�WKDW�WKH�LQVWDQFHV�RI�GRXEOH�PDUNLQJ�RI�WKUHH�SDUWLFLSDQWV�DUH�FRQ�
VLGHUDEO\�ORZHU�WKDQ�WKDW�RI�WZR��DQG�WKHVH�DUH�ORZHU�WKDQ�WKDW�RI�RQH����������������
���µ��������
Â�%DNNHU�	�6LHZLHUVND���������LQWHUDFWLRQ�RI�FDVH�ZLWK�RWKHU�DUJXPHQW�FRGLQJ�VWUDWHJLHV�
´WKH� OLNHOLKRRG�RI� DQ� DUJXPHQW� H[KLELWLQJ�ERWK�RYHUW� DJUHHPHQW� DQG� FDVH�PDUNLQJ� FRQ�
IRUPV�WR�WKH�KLHUDUFK\�LQ�>�@��ZLWK�RYHUODS�LQ�PDUNLQJ�GHFOLQLQJ�DV�ZH�SURFHHG�IURP�OHIW�
WR�ULJKWµ�������
��� $�JHQW�� !� 3�DWLHQW�� !� 5�HFLSLHQW��
� ����� !�� ����� !� ���
*RDOV�RI�WKLV�VWXG\��
Â�WR� ORRN�PRUH�FORVHO\�RQ� ODQJXDJHV�H[KLELWLQJ�GRXEOH�PDUNLQJ�RI�3�DQG�5� �´REMHFWVµ���
HVSHFLDOO\� RQ� WKRVH� H[KLELWLQJ�GLIIHUHQWLDO�GRXEOH�PDUNLQJ� GHWHUPLQHG�E\� WKH� IDPLOLDU�
SURPLQHQFH�KLHUDUFKLHV��
Â�WR�VKRZ�WKDW�ODQJXDJH�LQWHUQDOO\�GRXEOH�PDUNLQJ�RI�5�LV�RIWHQ�PRUH�FRQVLVWHQW�WKDQ�
GRXEOH�PDUNLQJ�RI�3��
Â�WR�GHWHUPLQH�WR�ZKDW�H[WHQW�GRXEOH�PDUNLQJ�LV�D�JUDPPDWLFDO�PHFKDQLVP�RQ�LWV�RZQ��
DQG�QRW�MXVW�D�HSLSKHQRPHQRQ�RI�WKH�FRPELQDWLRQ�RI�KHDG��DQG�GHSHQGHQW�PDUNLQJ��
'DWD���
D�FRQYHQLHQFH�VDPSOH�RI�FD�����ODQJXDJHV�IURP�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG��1%�QR�JHQHWLF�
VWUDWLILFDWLRQ�DSSOLHG��VHH�$SSHQGL[�IRU�GHWDLOV���
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���6RPH�ZHOO�NQRZQ�FDVHV�
63$1,6+��&DVWLOLDQ��,QGR�(XURSHDQ�!�5RPDQFH��
²�GLIIHUHQWLDO�IODJJLQJ�RI�>�DQLPDWH��VSHFLILF@�3�RI�WUDQVLWLYH�YHUEV�E\�PHDQV�RI�WKH�´GD�
WLYHµ�SUHSRVLWLRQ�D��/HRQHWWL�������������,HPPROR�������DQG�PXFK�HDUOLHU�OLWHUDWXUH��
²�RSWLRQDO�GLIIHUHQWLDO�LQGH[LQJ�RI�>�DQLPDWH��VSHFLILF@��HVSHFLDOO\�>�SURQRPLQDO@�3�E\�
PHDQV�RI�SHUVRQDO�FOLWLFV��6XxHU�������%RVVRQJ�������/HRQHWWL������HWF���
��� D�� $� Pt�� PH�� UHVSHW�DQ��

� 2%-� PH� �6*�2%-�&/� UHVSHFW�356��3/�6%-�
� ¶7KH\�UHVSHFW�PH�·��0HOLV�	�)ORUHV������������
� E�� $� pO�� QR� OR�� FRQRF�HQ��

� 2%-� KH�$&&� 1(*� �6*�0�$&&�&/� NQRZ�356��3/�6%-�
� ¶7KH\�GRQ·W�NQRZ�KLP�·��LELG���
²�REOLJDWRU\� IODJJLQJ�RI��XVXDOO\�DQLPDWH��5�RI�GLWUDQVLWLYH�FRQVWUXFWLRQV�E\�WKH�SUHSRVL�
WLRQ�D�UHJXODUO\�FRXSOHG�ZLWK�LQGH[LQJ��FI��WKH�FRQWUDVW�EHWZHHQ�WKH�GRXEOH�PDUNLQJ�RI�WKH�
GLWUDQVLWLYH�5�LQ���D��DQG�PHUH�IODJJLQJ�RI�WKH�PRQRWUDQVLWLYH�3�LQ���E��
��� D�� 9HUyQLFD� OH�� GLR� XQ� UHJDOR� D� 7LWR���

� 9HURQLFD� �6*�'$7�&/� JLYH�$25��6*�6%-� D� SUHVHQW� 2%-� 7LWR�
� ¶9HURQLFD�JDYH�D�SUHVHQW�WR�7LWR�·��0HOLV�	�)ORUHV������������
� E�� &RQR]FR� D� VX� KHUPDQD��

� NQRZ�356��6*�6%-� 2%-� �6*�35� VLVWHU�
� ¶,�NQRZ�KLV�KHU�VLVWHU�·��LELG���
Â�GRXEOH�PDUNLQJ�PRUH�FRQVLVWHQW�ZLWK�5�WKDQ�ZLWK�3��
&I��6RXWK�$PHULFDQ�6SDQLVK��ZKHUH�LQGH[LQJ�KDV�EHHQ�H[WHQGHG�WR�LQDQLPDWH��WKXV�QRQ�
FDVH�PDUNHG��3V��/HRQHWWL���������²�����
��� /R�� YLR� HO� OLEUR���

�6*�0�$&&�&/� VHH�$25��6*�6%-� WKH� ERRN�
� ¶6�KH�VDZ�WKH�ERRN�·�
520$1,$1��,QGR�(XURSHDQ�!�5RPDQFH��YRQ�+HXVLQJHU�	�2QHD�������
²�GLIIHUHQWLDO�IODJJLQJ�RI�>�GHILQLWH��DQLPDWH@�3V�E\�WKH�SUHSRVLWLRQ�SH��
²�GLIIHUHQWLDO�LQGH[LQJ�RI�>�GHILQLWH��DQLPDWH@�3V�E\�YHUEDO�SURFOLWLFV��LELG���
��� D�� /�DP� Yú]XW� SH� SURIHVRU�XO� WúX��

� �6*�0�$&&�&/�$8;��6*�6%-� VHHQ� 2%-� SURIHVVRU�'()�6*�0� \RXU�
� ¶,�KDYH�VHHQ�\RXU�SURIHVVRU�·��YRQ�+HXVLQJHU�	�2QHD�����������
� E�� �/��DP� Yú]XW� �SH�� DXWRER]�XO� WúX��

� ��6*�0�$&&�&/��$8;��6*�6%-� VHHQ� �2%-�� EXV�'()�6*�0� \RXU�
� ¶,�KDYH�VHHQ�\RXU�EXV�·��LELG���
²�5� �QRW� QHFHVVDULO\� DQLPDWH�� REOLJDWRULO\� FDVH�PDUNHG� DQG� LQGH[HG� ZKHQ� VSHFLILF� DQG�
QRQ�IRFXVHG�� LQGH[LQJ� LV� REOLJDWRU\� IRU� WRSLFDOL]HG� SUHYHUEDO� 5V� ��E�� �0L߂HVND� 7RPLɝ�
���������²�����
��� D�� 3HWUX� �L���D� GDW� IHW�HL�� R� IORDUH��

� 3HWUX� �6*�'$7�&/�$8;��6*�6%-� JLYHQ� JLUO�'$7�6*�'()�)� ,1'()�)�6*� IORZHU�
� ¶3HWUX�JDYH�WKH�JLUO�D�IORZHU�·��0L߂HVND�7RPLɝ������������
� E�� 0HV�HL�� L��DP� SXV� XQ� SLFLRU��

� WDEOH�'$7�6*�'()�)� �6*�'$7�&/�$8;��6*�6%-� SXW� ,1'()�0�6*� OHJ�
� ¶,�IL[HG�D�OHJ�LQ�WKH�WDEOH�·��LELG���
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$0+$5,&��$IURDVLDWLF�!�6HPLWLF��(WKLRSLD��
²�GLIIHUHQWLDO�IODJJLQJ�DQG�RSWLRQDO�GLIIHUHQWLDO�LQGH[LQJ�RI�>�GHILQLWH@�3V�
��� D�� OlPPD� ߮lUPXV�X�Q� VlEElU�l��Z���

� /HPPD� ERWWOH�'()�$&&� EUHDN�367��6*�0�6%-���6*�0�2%-��
� ¶/HPPD�EURNH�WKH�ERWWOH�·��$PEHUEHU������������
� E�� OlPPD� DQG� ߮lUPXV� VlEElU�l��Z���

� /HPPD� RQH� ERWWOH� EUHDN�367��6*�0�6%-���6*�0�2%-��
� ¶/HPPD�EURNH�RQH�ERWWOH�·��LELG���
²�REOLJDWRU\�IODJJLQJ�RI�5�E\�HLWKHU�$FFXVDWLYH�FOLWLF�RU�'DWLYH�SUHSRVLWLRQ�FRXSOHG�ZLWK�
RSWLRQDO�LQGH[LQJ��QRWH�WKDW�GHILQLWH�7�LV�DOVR�IODJJHG��FI��1HR�$UDPDLF�EHORZ���
��� D�� OlPPD� DVWHU�̸Q�� KL߅DQ�X�Q� DVD\\�DW���

� /HPPD>0@�$VWHU>)@�$&&� EDE\�'()�$&&� VKRZ�367��6*�0�6%-���6*�)�2%-�
� ¶/HPPD�VKRZHG�$VWHU�WKH�EDE\�·��%DNHU������������
� E�� O�DVWHU�� O̸Ж�X�Q� DVD\\�lKZ�DW���

� '$7�$VWHU>)@� FKLOG�'()�$&&� VKRZ�367��6*�6%-��6*�)�2%-�
� ¶,�VKRZHG�$VWHU�WKH�FKLOG�·��LELG��������
Â�3DUDOOHOV�EHWZHHQ�5RPDQFH�DQG�6HPLWLF�GLIIHUHQWLDO� IODJJLQJ�DQG�GLIIHUHQWLDO� LQGH[LQJ�
KDYH�DOUHDG\�EHHQ�SRLQWHG�RXW�E\�%RVVRQJ���������������

���6RPH�PRUH�SDUDOOHOV�WR�6SDQLVK�
1(2�$5$0$,&��7HONHSH�GLDOHFW��$IURDVLDWLF�!�6HPLWLF��,UDT��&RJKLOO��������������
²�GLIIHUHQWLDO�IODJJLQJ�DQG�LQGH[LQJ�RI�>�GHILQLWH��WRSLFDO@�PRQRWUDQVLWLYH�3V�E\�PHDQV�
RI�SUHSRVLWLRQ�WD�DQG�REMHFW�ERXQG�SURQRPLQDOV����D�E���
²�WKH� VDPH�SUHSRVLWLRQ� REOLJDWRULO\�PDUNV� GLWUDQVLWLYH�5V�� RI�5� DQG�7�� WKH� RQH�ZKLFK� LV�
GHILQLWH��RU�QHLWKHU��LV�LQGH[HG�RQ�WKH�YHUE����D²F���DQG�LI�ERWK�DUH�GHILQLWH��WKH�HLWKHU�EXW�
QRW�ERWK�������FDQ�EH�LQGH[HG��DQG�7�FDQ�QHYHU�EH�IODJJHG�E\�WD��HYHQ�LI�GHILQLWH����F���LQ�
FRQWUDVW�WR�$PKDULF������
���� D�� E�Tč̸߮O�O̸� WD� JRUǇ��

� )87�KH�NLOO��6*�0�2%-� 2%-� PDQ�
� ¶+H�ZLOO�NLOO�WKH�PDQ�·��&RJKLOO������������
� E�� E�Tč̸߮O� JRUǇ��

� )87�KH�NLOO� PDQ�
� ¶+H�ZLOO�NLOO�D�PDQ·��LELG���
���� D�� Z̸O�O̸� SčU̸� WD� [D�P̸VNHQǇ��

� JDYH�KH� PRQH\� 2%-� ,1'()�SRRU�SHUVRQ�
� ¶+H�JDYH�PRQH\�WR�D��FHUWDLQ��SRRU�SHUVRQ·��LELG��������
� E�� N̸P�\čZ̸O�O̸�� WD� পD[RQH�� SčU̸��

� 367�KH�JLYH��6*�0�2%-� 2%-�EURWKHU�KLV� PRQH\�
� ¶+H�JDYH�KLV�EURWKHU�VRPH�PRQH\�·��LELG��������
� F�� N̸P�\čZL�O̸�� �WD�� NۏčZǇ�� WD� К˓D�ED[WǇ��

� 367�WKH\�JLYH��6*�0�2%-� �2%-�� ERRN� 2%-� ,1'()�ZRPDQ�
� ¶7KH\�JDYH�WKH�ERRN�WR�D�FHUWDLQ�ZRPDQ�·��LELG���
���� D�� N̸P�\čZ̸O�O̸�� NۏčZǇ�� WD� [čۏH��

� 367�KH�JLYH��6*�0�2%-� ERRN� 2%-� VLVWHU�KLV�
� ¶+H�JDYH�WKH�ERRN�WR�KLV�VLVWHU�·��LELG��������
� E�� N̸P�TčUH�OǇ���LO̸��� WD� [čۏH�� NۏčZǇ� UčEǇ���

� 367�KH�UHDG��6*�)�2%-��6*�0�2%-� 2%-� VLVWHU�KLV� ERRN� ELJ�0�6*�
� ¶+H�UHDG�WR�KLV�VLVWHU�D�WKH�ELJ�ERRN·��LELG���
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0$,7+,/,� �,QGR�(XURSHDQ�!�,QGR�$U\DQ�� ,QGLD���D� IDLUO\�FRPSOLFDWHG� V\VWHP�RI� LQGH[LQJ��
VHH�%LFNHO�HW�DO���������IRU�GHWDLOV��
²�GLIIHUHQWLDO�IODJJLQJ�RI��URXJKO\��>�DQLPDWH��GHILQLWH@�3V�
²�GLIIHUHQWLDO�LQGH[LQJ�RI�>�KXPDQ@�3V�
���� D�� K̸P� MLE̸FK� N̈� GHNK�̸O�L̸LQK��

� ,� -LEDFK� 2%-� VHH�367��!�+�
� ¶,�VDZ�-LEDFK�·��<DGDY�����������
� E�� K̸P� JDL� N̈� EHF�O�̸Kࠩ�

� ,� FRZ� 2%-� VHOO�367��6*�
� ¶,�VROG�WKH�FRZ�·��<DGDY�����������
� F�� ̸Km� QRN̸U� W̸N�̸LW� FK�L"�

� \RX�+�� VHUYDQW� VHDUFK�,3)� $8;�356��+��
� ¶$UH�\RX�ORRNLQJ�IRU�D�VHUYDQW"·��<DGDY�����������
²�ZLWK�FHUWDLQ�GHWHUPLQHUV�HYHQ�LQDQLPDWH�3V�DUH�IODJJHG��EXW�VWLOO�RQO\�KXPDQ�3V�DUH�LQGH[HG�
���� D�� K̸P� RKL� NLWDE� N̈� S̸ގK�O�̸Kࠩ��

� ,� WKDW� ERRN� 2%-� UHDG�367��6*�
� ¶,�UHDG�WKH�ERRN�·��<DGDY�����������
� E�� X� HKL� P̸XJL� N̈� SXFK�̸O�N̸LN��

� KH�1+�� WKLV� ZRPDQ� 2%-� DVN�367��1+!�1+�
� ¶+H�DVNHG�WKH�ZRPDQ�·��<DGDY�����������
²�5�LV�REOLJDWRULO\�IODJJHG�E\�WKH�VDPH�SRVWSRVLWLRQ�DQG�LQGH[HG�RQ�WKH�YHUE�UHJDUGOHVV�RI�
DQLPDF\�RU�GHILQLWHQHVV�
���� D�� ̸Km� M̸Q�� N̈� M̸ONK̸L� GH�O�L̸LN���

� \RX�+�� ODERUHU�2%-� EUHDNIDVW� JLYH�367��+!�1+�
� ¶<RX�JDYH�WKH�ODERUHU�EUHDNIDVW�·��<DGDY�����������
� E�� R� HN�߮D� QRN̸U��N̈� SmF� UXS̸L\D� GH�O�NKLQK���

� KH�+�� RQH�&/$6� VHUYDQW�2%-� ILYH� UXSHHV� � JLYH�367��+!�1+�
� ¶+H�JDYH�D�VHUYDQW�ILYH�UXSHHV�·��<DGDY�����������
� F�� NXOL� V̸E� V̸̸ގN�� N̈� SLF� N̸� U̸K̸O� ̸LFK���

� FRROLH� 3/� URDG� 2%-� SLWFK� GR� 352*� $8;�356��1+!�1+�
� ¶7KH�FRROLHV�DUH�EODFNWRSSLQJ�WKH�URDG·���<DGDY�����������
Â�DJDLQ��GRXEOH�PDUNLQJ�RI�5�LV�PRUH�FRQVLVWHQW�WKDQ�WKDW�RI�3�
7+8/81*�5$,��6LQR�7LEHWDQ�!�+LPDOD\DQ��1HSDO��
²�REOLJDWRU\�LQGH[LQJ�RI�DOO�PRQRWUDQVLWLYH�3V�DQG�GLWUDQVLWLYH�5V��
²�GLIIHUHQWLDO�IODJJLQJ�RI�DQLPDWH�3V�E\�WKH��1HSDOL�RULJLQ��PDUNHU��ODL�
���� D�� JR�DPD�PDP��ODL�� KDSD� PLP�SX��

� ,� P\�PRWKHU�'$7� � PXFK� WKLQN��6*!�6*�
� ¶,�WKLQN�RI�P\�PRWKHU�D�ORW�·��/DKDXVVRLV�����������
� E�� JX�ND� JDUL��ODL�� WK؉U�\��

� �6*�(5*� FDU��'$7�� GULYH��6*!�6*�
� ¶+H�GULYHV�WKH�FDU·��LELG���
²�GRXEOH�PDUNLQJ�RI�GLWUDQVLWLYH�5�YV��QR�PDUNLQJ�RI�7�UHJDUGOHVV�RI�DQLPDF\�
���� D�� PDP�ND� X�WV؉�WVL�ODL�� SRPXߺKRN� JZDN�W\���

� PRWKHU�(5*� KHU�FKLOGUHQ�'8�2%-� IRRG� JLYH�367��6*!�6*�
� ¶7KH�PRWKHU�JDYH�KHU�WZR�FKLOGUHQ�IRRG�·��/DKDXVVRLV�����������
� E�� JR� D�PDP�ODL�� WV؉WV؉� JZDN�WRPL���

� ,� P\�PRWKHU�2%-� FKLOG� JLYH��367��6*!�6*�
� ¶,�JDYH�WKH�FKLOG�WR�P\�PRWKHU�·��LELG���
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3RVVLEOH�JHQHUDOL]DWLRQV��
Â�GRXEOH�PDUNLQJ�RI�3�LV�WULJJHUHG�E\�DQLPDF\�GHILQLWHQHVV�VSHFLILFLW\�WRSLFDOLW\��
Â�GRXEOH�PDUNLQJ�RI�5�LV�PRUH�FRQVLVWHQW��DW�OHDVW�LQ�WKDW�5V�DUH�RIWHQ�REOLJDWRULO\�IODJJHG�
DQG�DUH�PRUH�HOLJLEOH�IRU�LQGH[LQJ��

���$�PRUH�FRPSUHKHQVLYH�W\SRORJ\�
n�:KLFK�DUJXPHQWV�H[KLELW�GRXEOH�PDUNLQJ"�
7\SH� 1R��ODQJXDJHV� /DQJXDJHV�
3�RQO\� �� +XQJDULDQ��1HQHWV�
5�RQO\� ��� %XOJDULDQ��*HRUJLDQ��/D]��6YDQ��$G\�

JKH��%XUXVKDVNL��,WHOPHQ��*DDJXGMX��
-DPLQMXQJ��0XUULQK�3DWKD��<DZXUX��
'MDUX��1JDODNDQ��3LQWXSL��:DOPDWMDUL��
8VDQ��)RUH�

3�5��´SULPDU\�REMHFWµ�RQO\�� ��� 6SDQLVK��0DOWHVH��$PKDULF��*H·H]��
0DLWKLOL��1HR�$UDPDLF��7KXOXQJ�5DL��
.HUD·�0XQGDUL��1JDQGL��0HQJJZD�'OD��
<DGH��.ZRPWDUL��0HQ\D��0DQDPEX��
0RODOOD��8OZD��<DNLPD�6DKDSWLQ��/HNR�

3�5�7� �� $OEDQLDQ��5RPDQLDQ��0RGHUQ�*UHHN��
0DFHGRQLDQ�

Â�3UREDEO\�DQ�DUWLIDFW�RI�VDPSOLQJ��EXW�ODQJXDJHV�ZLWK�GRXEOH�PDUNLQJ�RQO\�RI�SURPLQHQW�
3� DUH� FOHDUO\� LQ� WKH�PLQRULW\� �QRWH� WKDW�+XQJDULDQ� DQG�1HQHWV� UHSUHVHQW� MXVW�RQH� LQGH�
SHQGHQW�FDVH���
781'5$�1(1(76��8UDOLF�!�6DPR\HGLF��1RUWKHUQ�5XVVLD��
²�REOLJDWRU\�IODJJLQJ�RI�3�
²�GLIIHUHQWLDO�LQGH[LQJ�RI�>�WRSLFDO@�3��'DOU\PSOH�	�1LNRODHYD����������²�����
���� D�� :DQ\D� 3\HW\D�P� ODG̸ফ�ODG̸ফGD��

� -RKQ� 3HWHU�$&&� KLW��6*�6%-��KLW��6*�6%-�2%-�
� ¶>:KRP�GLG�-RKQ�KLW"@�-RKQ�KLW�3HWHU�·��LELG��������
� E�� [DVDZD� WL�P� [DGDফGD���[DGDফ��

� PDQ� UHLQGHHU�$&&� NLOO��6*�6%-�2%-��NLOO��6*�6%-�
� ¶>:KDW�GLG�D�WKH�PDQ�GR�WR�D�WKH�UHLQGHHU"@�$�WKH�PDQ�NLOOHG�D�WKH�UHLQGHHU�·�
²�5�DOZD\V�IODJJHG�DQG�QHYHU�LQGH[HG��EHKDYLQJ�OLNH�QRQ�FRUH�DUJXPHQWV��
���� 3\HW\D� 0D߂D�QফK� WL�P�� P\LTغD�GD����

3HWHU� 0DU\�'$7� UHLQGHHU�$&&� JLYH��6*�6%-�2%-��
� ¶3HWHU�JDYH�0DU\�D�WKH�UHLQGHHU�·��LELG��������
Â�/DQJXDJHV�ZLWK�GRXEOH�PDUNLQJ�RI�5�RQO\�DUH�SUHGRPLQDQWO\�HUJDWLYH� �ZLWK�QR�RYHUW�
IODJJLQJ�RI�3���DQG�DUH�PRVWO\�FRQFHQWUDWHG� LQ��QRUWKHUQ��$XVWUDOLD� �QRWH�GLIIHUHQW� IDPL�
OLHV�� 'DO\�� *XQZLQJJXDQ��0LUQGL�� 1\XOQ\XODQ�� DQG� 3DPD�1\XQJDQ���� ,WHOPHQ� DQG� %X�
UXVKDVNL��1RWH��KRZHYHU��WKDQ�LQ�WKH�HUJDWLYH�$G\JKH�DQG�.DUWYHOLDQ�ODQJXDJHV�WKH�ODFN�RI�
GRXEOH�PDUNLQJ�RI�3�LV�UDWKHU�GXH�WR�WKH�]HUR�LQGH[LQJ�RI��UG�SHUVRQ�3��
%8586+$6.,��LVRODWH��3DNLVWDQ��$IJKDQLVWDQ��
²�QR�IODJJLQJ�RI�3�DQG�GLIIHUHQWLDO�LQGH[LQJ�RI�>�DQLPDWH@�3�
���� D�� VDOLP�H� KXPD� � PX�\H�F�LPL��

� 6DOLP>0@�(5*� +XPD>)@�$%6�� �6*�)�2%-�VHH�367��6*�0�6%-�
� ¶6DOLP�VDZ�+XPD�·��0XQVKL������������
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� E�� PL�� SKLWL� � ��L�XPDQߊ
� �3/�(5*� EUHDG�$%6�� HDW�367��3/�6%-�

� ¶:H�DWH�EUHDG�·��0XQVKL������������
²�IODJJLQJ�DQG�LQGH[LQJ�RI�>�DQLPDWH@�5�
���� LQ�H� LQ�H�UH� NLW ૧D�E�DQ� H��ɝ�XPR��

�6*�(5*� �6*�*(1�'$7� ERRN�,1'()� �6*�0�2%-�JLYH�367��6*�)�6%-�
� ¶6KH�JDYH�KLP�D�ERRN�·��0XQVKL������������
%8/*$5,$1��,QGR�(XURSHDQ�!�6ODYLF��
²�QR�IODJJLQJ�RI�3��REOLJDWRU\�IODJJLQJ�RI�5�E\�SUHSRVLWLRQ�QD�
²�GLIIHUHQWLDO� LQGH[LQJ�RI�>�WRSLFDO@�3�7�DQG�5�E\�SURQRPLQDO�FOLWLFV� �VHH�H�J��/HDIJUHQ�
�����RQ�GLVFRXUVH�FRQGLWLRQV�RI�FOLWLF�GRXEOLQJ�LQ�%XOJDULDQ��
���� D�� ,YDQ� �JL�� RVWDY�L� WH]L� SDUL��

� ,YDQ� �3/�$&&�&/� OHDYH�$25��6*�6%-� WKHVH� PRQH\�
� ¶$V�IRU�WKDW�PRQH\��,YDQ�OHIW�LW�·��0L߂HVND�7RPLɝ������������
� E�� 'DG�R[� PX�� JR�� D]� XɟHEQLN�D�� QD� 6WRMDQ���

� JLYH�$25��6*�6%-��6*�0�'$7�&/��6*�0�$&&�&/� ,� WH[WERRN�'()� WR� 6WRMDQ�
� ¶$V�IRU�PH��WKH�ERRN�DQG�6WRMDQ��,�JDYH�WKH�ERRN�WR�KLP�·��LELG���
Â�$� VSHFLDO� FDVH�� ODQJXDJHV�ZKHUH� RQO\� DSSOLHG� �PRVWO\� EHQHIDFWLYH�� DUJXPHQWV� WULJJHU�
GRXEOH�PDUNLQJ��0XUULQK�3DWKD��1JDODNDQ��<DZXUX��8VDQ��/D]��
86$1��0DGDQJ��1HZ�*XLQHD��5HHVLQN�������
²�QR�IODJJLQJ�RI�3��QR�GDWD�RQ�5���DQG�GLIIHUHQWLDO�LQGH[LQJ�RI�>�DQLPDWH@�3�
²� LQ�FRQVWUXFWLRQV�ZLWK� WKH�EHQHIDFWLYH�DSSOLFDWLYH��5EHQ�FDQ�RSWLRQDOO\�H[KLELW�GRXEOH�
PDUNLQJ��5HHVLQN����������²�����
���� QDUDX� LQLQRX� PXQRQ� EkQkP� ZXUL�W� EkJ�kWDU� LJ�XQHL��

EHWHOQXW� RXU� PDQ� IULHQG� WKHP�2%/� SXW��3/�%(1� EH��3/�5(0367�
� ¶:H�ZHUH�SXWWLQJ�EHWHOQXW�IRU�RXU�IULHQGV�·�
/$=��$U[DYL�GLDOHFW��.DUWYHOLDQ��7XUNH\��/DFURL[��������
²�QR�IODJJLQJ�RI�3��DQG�RQO\�>�ORFXWRU@�3V�DUH�LQGH[HG��
²�IODJJLQJ�RI�>��UG�SHUVRQ@�´LQGLUHFW�REMHFWVµ��DQG�LQGH[LQJ�WKHUHRI��ERWK�ZLWK�LQWUDQVLWLYH�
���D��DQG�WUDQVLWLYH����E��YHUEV��
���� D�� ER]R�N� EHH�V�� X��FR[�RP�V��

� JLUO�(5*� FKLOG�'$7� ��,2�%(1��FDOO�7+�356��6*�6%-�
� ¶7KH�JLUO�LV�FDOOLQJ�WKH�FKLOG�·��/DFURL[������������
� E�� KHPX�N� ;DVDQL�V�� R[RL� X��N·RG�XP�V��

� '(0�(5*� +DVDQ�'$7� KRXVH� ��,2�%(1��EXLOG�7+�356��6*�6%-�
� ¶+H�LV�EXLOGLQJ�D�KRXVH�IRU�+DVDQ�·��LELG���
Â�7KH�W\SH�PRVW�HYHQO\�GLVWULEXWHG�DFURVV�JHRJUDSKLFDO�DUHDV�LV�WKH�RQH�VKRZLQJ�GRXEOH�
PDUNLQJ�RI�SURPLQHQW�3�DQG�5��´SULPDU\�REMHFWµ���DQG�WKLV�VHHPV�WR�QDWXUDOO\�IDOO�RXW�RI�
WKH�ZHOO�NQRZQ�XQLYHUVDO�SUHIHUHQFHV� IRU�ERWK� IODJJLQJ�DQG� LQGH[LQJ� �VHH�H�J��%DNNHU�	�
6LHZLHUVND� �������$V� DOUHDG\� EHHQ�PHQWLRQHG�� LQ�PDQ\� ODQJXDJHV�GRXEOH�PDUNLQJ� RI�5�
VHHPV�WR�EH�PRUH�JUDPPDWLFDOL]HG��H�J��REOLJDWRU\��LQGHSHQGHQW�RI�GLVFRXUVH�IDFWRUV��WKDQ�
WKDW�RI�3��
$/%$1,$1��,QGR�(XURSHDQ�!�$OEDQLDQ��0L߂HVND�7RPLɝ����������²�����
²�GLIIHUHQWLDO�IODJJLQJ�RI�>�GHILQLWH@�3�7�DQG�REOLJDWRU\�IODJJLQJ�RI�5��
²�GLIIHUHQWLDO� LQGH[LQJ� RI� >�VSHFLILF��WRSLFDO@� 3�7� DQG� �DOPRVW�� REOLJDWRU\� LQGH[LQJ� RI�
DQ\�NLQG�RI�5��
²�LQ�GLWUDQVLWLYH�FRQVWUXFWLRQV��ERWK�7�DQG�5�FDQ�EH�LQGH[HG�VLPXOWDQHRXVO\�������
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���� D�� (� SDVK̑� OLEU�LQ� W̑QG� W̑� UL��
� �6*�$&&�&/� VHH�$25��6*�6%-� ERRN�'()�$&&�6*� \RXU�$&&� $&&�$*5�&/� QHZ�

� ¶,�VDZ�\RXU�QHZ�ERRN�·��0L߂HVND�7RPLɝ������������
� E�� $JLP�L� �H�� WKHX� QM̑� SMDW̑��

� $JLP�'()�6*� ��6*�$&&�&/�� EUHDN�$25��6*�6%-� ,1'()� SODWH�
� ¶>:KDW�KDSSHQHG"@�$JLP�EURNH�D�SODWH�·��LELG��������
���� ,��D�� '+$6+� OLEU�LQ�� $JLP�LW���

�6*�'$7�&/��6*�$&&�&/� JLYH�$25��6*�6%-� ERRN�'()�$&&�6*� $JLP�'()�'$7�6*�
� ¶,�GLG�JLYH�WKH�ERRN�WR�$JLP�·��LELG���
0$/7(6(� �$IURDVLDWLF�!�6HPLWLF��� LQ� GLWUDQVLWLYH� FRQVWUXFWLRQV�� ERWK�5� DQG�7� FDQ� EH� LQ�
GH[HG�VLPXOWDQHRXVO\�ZKHQ�WRSLFDO��EXW�RQO\�5�LV�IODJJHG��
���� 3LHWUX� NLWLE�KLH��OX�� O�LWWUD�� OLO� юX�K���

3HWHU� ZULWH�35)��6*�0��6*�)�2%-��6*�0�,2� '()�OHWWHU� WR� EURWKHU��6*�35�
� ¶3HWHU�GLG�LQ�IDFW�ZULWH�D�OHWWHU�WR�KLV�EURWKHU·��%RUJ�	�$]]RSDUGL�$OH[DQGHU�����������
&I��1HR�$UDPDLF�������ZKHUH�LQGH[LQJ�RI�WZR�REMHFWV�LV�EDQQHG��
o�,GHQWLFDO�RU�GLIIHUHQW�PDUNLQJ�RI�3�DQG�5��ODQJXDJHV�VKRZLQJ�VLPLODU�SDWWHUQV�LQ�IODJ�
JLQJ�DQG�LQGH[LQJ�EROGIDFHG��
� IODJJLQJ� LQGH[LQJ�
3 5� ����6SDQLVK��1HR�$UDPDLF��0DLWKLOL��

.HUD·�0XQGDUL��7KXOXQJ�5DL��1JDQGL��

.ZRPWDUL��0HQ\D��<DGH��0HQJJZD�
'OD��0RODOOD��8OZD��

����$PKDULF��*H·H]��1HR�$UDPDLF��
0DLWKLOL��%XUXVKDVNL��7KXOXQJ�5DL��
1JDQGL��0DQDPEX��)RUH��.ZRPWDUL��
0HQ\D��<DNLPD�6DKDSWLQ��0RODOOD��
8OZD��/HNR��

3z5� ����$OEDQLDQ��0RGHUQ�*UHHN��5RPD�
QLDQ��0DFHGRQLDQ��%XOJDULDQ��$G\�
JKH��,WHOPHQ��%XUXVKDVNL��7XQGUD�1H�
QHWV��+XQJDULDQ��0XUULQK�3DWKD��
*DDJXGMX��'MDUX��3LQWXSL��0DQDPEX��
)RUH��8VDQ��

����6SDQLVK��$OEDQLDQ��0RGHUQ�*UHHN��
5RPDQLDQ��0DFHGRQLDQ��%XOJDULDQ��
0DOWHVH��$G\JKH��,WHOPHQ��0XUULQK�
3DWKD��*DDJXGMX��'MDUX��:DOPDWMDUL��

ERWK�
RSWLRQV�

����$PKDULF��*H·H]��0DOWHVH��*HRUJLDQ��
/D]��6YDQ��1JDODNDQ��:DOPDWMDUL��
<DNLPD�6DKDSWLQ��/HNR��

���*HRUJLDQ��/D]��6YDQ��1JDODNDQ��
3LQWXSL��8VDQ��'HUD��

Â�ODQJXDJHV�ZLWK�LGHQWLFDO�PDUNLQJ�RI�3�DQG�5�LQ�IODJJLQJ�RU�LQGH[LQJ�RU�ERWK�DUH�PRUH�
RU�OHVV�HYHQO\�JHRJUDSKLFDOO\�GLVWULEXWHG��
Â�ODQJXDJHV� VKRZLQJ� GLIIHUHQW� IODJJLQJ� DQG�RU� LQGH[LQJ� RI� 3� DQG� 5� WHQG� WR� FOXVWHU� LQ�
(XURSH�DQG�$XVWUDOLD��
Â�ODQJXDJHV�WHQG�WR�VKRZ�VLPLODU�GLIIHUHQW�PDUNLQJ�RI�3�DQG�5�LQ�ERWK�IODJJLQJ�DQG�LQ�
GH[LQJ�����RXW�RI�����
p�)HDWXUHV�WULJJHULQJ�DQG�EORFNLQJ�IODJJLQJ�DQG�LQGH[LQJ��
Â�)DPLOLDU�KLHUDUFK\�EDVHG�IHDWXUHV�VXFK�DV�KXPDQQHVV��DQLPDF\��GHILQLWHQHVV��VSHFLILFLW\�
DQG�WRSLFDOLW\��'DOU\PSOH�	�1LNRODHYD��������*UDPPDWLFDO�GHVFULSWLRQV�DUH�RIWHQ�YDJXH�
RU�LQFRPSOHWH�ZUW�WKH�H[DFW�FRQGLWLRQV�WULJJHULQJ�RYHUW�IODJJLQJ�DQG�RU�LQGH[LQJ��
Â�6SHFLDO�FDVHV��
²�2QO\�GHILQLWH�VSHFLILF�FRPPRQ�QRXQV�JHW�IODJJLQJ�LQ�ERWK�3�DQG�5�IXQFWLRQV�LQ�$G\JKH��
²�2QO\��UG�SHUVRQ�QRPLQDOV�JHW�IODJJLQJ�LQ�ERWK�3�DQG�5�IXQFWLRQV�LQ�WKH�.DUWYHOLDQ�ODQJXDJHV��
²�2QO\�QRQ�VLQJXODU�REMHFWV�JHW�LQGH[HG�LQ�'MDUX��.HUD·�0XQGDUL��0RODOOD�DQG�1JDODNDQ��
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²�/H[LFDO�PRUSKRORJLFDO�UHVWULFWLRQV�RQ�REMHFW�IODJJLQJ�LQ�0HQJJZD�'OD��
q�0LVPDWFKHV�EHWZHHQ�IODJJLQJ�DQG�LQGH[LQJ��
3HUIHFW� PDWFK� EHWZHHQ� KHDG�� DQG� GHSHQGHQW�PDUNLQJ� �L�H��� ´SXUHµ� GRXEOH� PDUNLQJ�� LV�
UDUHO\�DWWHVWHG��8VXDOO\�� ODQJXDJHV�H[KLELW�GLIIHUHQW� FRQGLWLRQV�RQ� IODJJLQJ�DQG� LQGH[LQJ�
UHVXOWLQJ�LQ��PRUH�RU�OHVV�V\VWHPDWLF��FDVHV�ZKHQ�WKH�WZR�PHFKDQLVPV�GR�QRW�FR�RFFXU��
/RJLFDOO\�SRVVLEOH�W\SHV��
�L��GRPDLQ�RI�LQGH[LQJ���GRPDLQ�RI�IODJJLQJ��RQO\�D�VXEVHW�RI�REMHFWV�HOLJLEOH�IRU�IODJJLQJ�
FDQ�EH�LQGH[HG��EXW�DOO�LQGH[HG�REMHFWV�DUH�IODJJHG��

�LL��GRPDLQ�RI�IODJJLQJ���GRPDLQ�RI�LQGH[LQJ��RQO\�D�VXEVHW�RI�REMHFWV�HOLJLEOH�IRU�LQGH[LQJ�
FDQ�EH�IODJJHG��EXW�DOO�IODJJHG�REMHFWV�DUH�LQGH[HG��

�LLL��GRPDLQ�RI�IODJJLQJ���GRPDLQ�RI�LQGH[LQJ��ERWK�>�IODJJLQJ�²LQGH[LQJ@�DQG��
>²IODJJLQJ��LQGH[LQJ@�RFFXU��

²�,Q�JHQHUDO��PDUNLQJ�RI�5�WHQGV�WR� IDOO� LQWR�W\SH��L��� VLQFH�5V�DUH�PRVW�RIWHQ�IODJJHG�DV�
VXFK�� LQGHSHQGHQWO\� RI� DQLPDF\�GHILQLWHQHVV�WRSLFDOLW\�� 1RWDEOH� H[FHSWLRQV� DUH� $G\JKH�
�DQG�.DEDUGLDQ��DQG�6YDQ�ZLWK�FRQVLVWHQW�LQGH[LQJ�EXW�GLIIHUHQWLDO�IODJJLQJ�RI�5V��
.$%$5',$1��%HVOHQH\�GLDOHFW��1:�&DXFDVLDQ��5XVVLD��RZQ�ILHOGZRUN��
²�GLIIHUHQWLDO�IODJJLQJ�RI�>��UG�SHUV��VSHFLILF@�5V��DV�ZHOO�DV�RI�RWKHU�UROHV��
���� D�� V�M̸�६৴HP� Fપ̸ [ࣶ�পMH�P�� MH��V߂�৴H�QH�T̸P��

� �6*�35�3266�FRZ� PDQ�EDG�2%/� �6*�,2��6*�(5*�VHOO�)87�1(*�
� ¶,�ZRQ·W�VHOO�P\�FRZ�WR��D�SDUWLFXODU��EDG�PDQ�·�
� E�� V�M̸�६৴HP� Fપ̸ [ࣶ�পMH�� MH��V߂�৴H�QH�T̸P��

 �6*�35�3266�FRZ� PDQ�EDG� �6*�,2��6*�(5*�VHOO�)87�1(*�
� ¶,�ZRQ·W�VHOO�P\�FRZ�WR��DQ\��EDG�PDQ�·�
²�7R�W\SH��L��IRU�3�PDUNLQJ�EHORQJ�ODQJXDJHV�ZLWK�FRQVLVWHQW�IODJJLQJ�RI�3��0RGHUQ�*UHHN��
+XQJDULDQ��7XQGUD�1HQHWV��.ZRPWDUL��
²�7R�W\SH��LL��IRU�3�PDUNLQJ�EHORQJ�ODQJXDJHV�ZLWK�FRQVLVWHQW�LQGH[LQJ�RI�DOO�3V�FRXSOHG�
ZLWK�GLIIHUHQWLDO�3�IODJJLQJ��7KXOXQJ�5DL��1JDQGL��<DNLPD�6DKDSWLQ��<DGH��0HQ\D��,Q�WKLV�
W\SH� DOVR� IDOOV� 0DFHGRQLDQ� ZLWK� LQGH[LQJ� RI� DOO� GHILQLWH� 3V� DQG� IODJJLQJ� UHVWULFWHG� WR�
SURSHU�QDPHV�DQG�NLQVKLS�WHUPV��/XQW���������²����0L߂HVND�7RPLɝ���������²�����
²�,Q�JHQHUDO��PDUNLQJ�RI�3�PRVW�RIWHQ�IDOOV�LQWR�W\SH��LLL���
0(1**:$�'/$��6HQDJL��1HZ�*XLQHD���FRQGLWLRQV�RQ�3�IODJJLQJ�QRW�HQWLUHO\�FOHDU��GH�6RXVD�
������������FODLPV�WKDW�WKH�´REMHFW�FDVH�FOLWLF�����LV�VHOGRP�XVHG�ZKHQ�WKH�FURVV�UHIHUHQFH�
VXIIL[HV�DUH�VXIILFLHQW�LQ�GHWHUPLQLQJ�WKH�JUDPPDWLFDO�UHODWLRQVKLSV��RU�ZKHQ�WKH�VHPDQWLF�
UROHV�RI�WKH�DUJXPHQWV�DUH�XQDPELJXRXVµ��
²� LQGH[LQJ�ZLWKRXW� IODJJLQJ��ZKHQ�WKH�YHUE�UHTXLUHV�3� LQGH[LQJ�DQG�REMHFW�FDVH�PDUNHU�
QRW�XVHG��
���� ZL� LPEX� DIWDIHIL�\D�SX�KZD��

FKLOG� WZR� EDWKH��6*�6%-�1�'8�2%-�367�
� ¶6�KH�EDWKHG�WKH�WZR�FKLOGUHQ�·��GH�6RXVD������������
²�IODJJLQJ�ZLWKRXW�LQGH[LQJ��ZKHQ�WKH�YHUE�GRHV�QRW�DOORZ�3�LQGH[LQJ�DQG�WKH�REMHFW�FDVH�
PDUNHU�LV�XVHG��
���� \DUL PER� VHU�R�PER����

VDJR 2%-� HDW��6*�)�6%-�'(3�
� ¶6KH�DWH�VDJR��DQG���·��GH�6RXVD������������
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0$1$0%8��6HSLN�!�1GX��1HZ�*XLQHD��
²�3�LQGH[HG��WRSLFDO���EXW�QRW�IODJJHG��IRU�UHDVRQV�XQFOHDU��
���� D�� \DZL� NXV̸�WX̸�O��

WKDW�)� ZRUN� ILQLVK��6*�6%-��6*�)�723�
� ¶,�ILQLVKHG�WKDW�ZRUN�·��$LNKHQYDOG�����������
²�3�IODJJHG��WRSLFDO���EXW�QRW�LQGH[HG��EHFDXVH�´WKH�IRFXV�LV�RQ�WKH�DFWLYLW\µ��
���� EDS�D�P� Y\D�N̸�QD�G̸ZXQ��

PRRQ�$&&� KLW�)87�$&7�)2&��6*�0�723�
� ¶,�ZLOO�NLOO�WKH�PRRQ�·��$LNKHQYDOG�����������
$�VSHFLDO�FDVH���
*(·(=��$IURDVLDWLF�!�6HPLWLF��(WKLRSLD���VW�PLOOHQQLXP�$'���GLIIHUHQWLDO�3�PDUNLQJ�RSSRVHV�
QRW� ODFN�RI�RYHUW�PDUNLQJ� WR� LWV�SUHVHQFH�EXW�UDWKHU� WZR�NLQGV�RI�RYHUW�PDUNLQJ��RQH�RI�
ZKLFK�LV�QHYHU��DQG�WKH�RWKHU�LV�DOZD\V��DFFRPSDQLHG�E\�LQGH[LQJ��
²�3�PDUNHG�E\�WKH�DFFXVDWLYH�FDVH�VXIIL[��QR�LQGH[LQJ�SRVVLEOH�
���� D�� ED TDGčPL� JDEU�D� ভ̸J]LভDE̸ъHU� VDPč\�D� ZD P̸GU�D��

� LQ�ILUVW� PDNH�35)��6*�0�6%-� *RG� KHDYHQ�$&&� DQG HDUWK�$&&�
� ¶,Q�WKH�EHJLQQLQJ��*RG�FUHDWHG�KHDYHQ�DQG�HDUWK·��*HQ�������:HQLJHU�����������
� E�� ভDP̸߅ভ�X� ъDEH�KX� NZ̸OR� G̸ZX\�čQ�D�����

� EURXJKW��3/�0�6%-� WR��6*�0�2%-� DOO� VLFN�3/�$&&�
� ¶WKH\�EURXJKW�WR�KLP�WKH�LOO���·��0N�������6FKQHLGHU�����������
²�3��PRVWO\�WRSLFDO��PDUNHG�E\�WKH�GDWLYH�SUHSRVLWLRQ�DQG�LQGH[LQJ�RQ�WKH�YHUE�
���� UDNDE�RPX� OD�V̸PযRQ� ZD�OD�ভ̸QG̸U\čV��

IRXQG��6*�0�6%-��3/�0�2%-� '$7�6LPRQ� DQG�WR�$QGUHZ�
� ¶+H�IRXQG�6LPRQ�DQG�$QGUHZ·��0N���������:HQLJHU�����������
02'(51�*5((.��,QGR�(XURSHDQ�!�*UHHN����
$�´PLUURU�LPDJHµ�FDVH�ZLWK�5�PDUNLQJ��5�FDQ�EH�IODJJHG�HLWKHU�E\�WKH�*HQLWLYH�FDVH�RU�E\�
WKH�FRPELQDWLRQ�RI�D�SUHSRVLWLRQ�DQG�$FFXVDWLYH�FDVH��DQG�RQO\�WKH�ILUVW�DOORZV��RSWLRQDO��
LQGH[LQJ��0DFNULGJH���������²����0L߂HVND�7RPLɝ�������������
���� D�� �7X�� HJKUDSVD� WX� -RUJK�X��

� �6*�0�*(1�&/� ZULWH�$25��6*�6%-� '()�*(1�6*�0� *HRUJH�*(1�6*�
� E�� �7X�� HJKUDSVD� V�WR� -RUJK�R��

� �6*�0�*(1�&/� ZULWH�$25��6*�6%-� WR�'()�$&&�6*�0� *HRUJH�$&&�6*�
� ¶,�ZURWH�WR�*HRUJH�·��0L߂HVND�7RPLɝ������������

&RQFOXVLRQV�
Â�7KH�SKHQRPHQRQ�RI� GRXEOH�PDUNLQJ� RI� REMHFW� UHODWLRQV� �3� DQG�5�� LV� TXLWH�ZLGHVSUHDG�
FURVV�OLQJXLVWLFDOO\��DQG�VHHPV�WR�EH�HVSHFLDOO\�FRPPRQ�LQ�VLWXDWLRQV�RI�GLIIHUHQWLDO�PDUNLQJ�
EDVHG�RQ�ZHOO�NQRZQ�SURPLQHQFH�KLHUDUFKLHV�UHODWLQJ�WR�SHUVRQ��DQLPDF\�DQG�UHIHUHQWLDOLW\��
Â�7KH�FODLP� WKDW�GRXEOH�PDUNLQJ�RI�5� LV� OHVV� FRPPRQ� WKDQ� WKDW�RI�3�GRHV�QRW� VHHP� WR�
KROG�ERWK�RQ�D�FURVV�OLQJXLVWLF�DQG�LQWUD�OLQJXLVWLF�EDVLV��
²� ODQJXDJHV�ZLWK�GRXEOH�PDUNLQJ�RI� MXVW�3�DUH� LQIUHTXHQW� LQ�FRQWUDVW� WR� ODQJXDJHV�ZLWK�
GRXEOH�PDUNLQJ�RI�MXVW�5��
²�GRXEOH�PDUNLQJ�RI�5�RIWHQ� WHQGV� WR�EH�PRUH�JUDPPDWLFDOL]HG��REOLJDWRU\��H[WHQGHG� LQ�
LWV�VFRSH��OHVV�GHSHQGHQW�RQ�GLVFRXUVH�FRQGLWLRQV��WKDQ�WKDW�RI�3��
²� WKXV��FRQWUD�%DNNHU�	�6LHZLHUVND��������� WKH� IROORZLQJ� LPSOLFDWLRQDO�XQLYHUVDO�FDQ�EH�
SURSRVHG��
���� � GRXEOH�PDUNLQJ�RI�3���GRXEOH�PDUNLQJ�RI�5�
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Â�'RXEOH�PDUNLQJ�LV�QRW�D�JUDPPDWLFDO�PHFKDQLVP�RQ�LWV�RZQ��EXW�UDWKHU�D�FRPELQDWLRQ�RI�
LQGHSHQGHQW�PHFKDQLVPV�RI�IODJJLQJ��GHSHQGHQW�PDUNLQJ��DQG�LQGH[LQJ��KHDG�PDUNLQJ����
²�VWULFW�FRUUHODWLRQV�EHWZHHQ�IODJJLQJ�DQG�LQGH[LQJ�DUH�DWWHVWHG�RQO\�UDUHO\���
²�YDULRXV�PLVPDWFKHV� WHVWLI\� WKDW� SULQFLSOHV� XQGHUO\LQJ� WKH� WZR�PHFKDQLVPV� DUH� GLIIHUHQW��
WKRXJK��DV� LW�KDV�EHHQ�FODLPHG�HOVHZKHUH� �H�J��$UNDGLHY�������� LW� LV�SUHPDWXUH� WR�SURSRVH�
WKDW�WKHVH�GLIIHUHQFHV�EHWZHHQ�KHDG��DQG�GHSHQGHQW�PDUNLQJ�DUH�XQLIRUP�FURVV�OLQJXLVWLFDOO\��
$SSHQGL[��ODQJXDJHV�RI�WKH�VWXG\�
/DQJXDJH�QDPH� ,62�������5HJLRQ� *HQHWLF�LQIR� 6RXUFHV� 'RXEOH�

PDUNLQJ�
$PKDULF� DPK� $IULFD� $IURDVLDWLF�!�6HPLWLF� /HVODX�������$PEHUEHU�

������%DNHU������
3�5�

*H·H]� JH]� $IULFD� $IURDVLDWLF�!�6HPLWLF� 6FKQHLGHU�������:HQL�
JHU������

3�5�

,WHOPHQ� LWO� $VLD� &KXNRWNR�.DPFKDWNDQ� %REDOMLN�	�:XUPEUDQG�
�����

5�

0DLWKLOL� PDL� $VLD� ,QGR�(XURSHDQ�!�,QGR�$U\DQ <DGDY������ 3�5�
%XUXVKDVNL� EVN� $VLD� LVRODWH� 0XQVKL������ 5�
*HRUJLDQ� NDW� $VLD� .DUWYHOLDQ� 9RJW�������+DUULV������ 5�
/D]��$UKDYL�� O]]� $VLD� .DUWYHOLDQ� /DFURL[������ 5�
6YDQ� VYD� $VLD� .DUWYHOLDQ� 6FKPLGW�������7XLWH������5�
.HUD·�0XQGDUL� XQU� $VLD� $XVWUR�$VLDWLF�!�0XQGD� .RED\DVKL�	�0XUPX������3�5�
1HR�$UDPDLF�
�7HONHSH��

FOG� $VLD� $IURDVLDWLF�!�6HPLWLF� &RJKLOO������������� 3�5�

7KXOXQJ�5DL� WGK� $VLD� 6LQR�7LEHWDQ�!�+LPDOD\DQ� /DKDXVVRLV������ 3�5�
7XQGUD�1HQHWV� \UN� (XURSH��

$VLD�
8UDOLF�!�6DPR\HGLF� 'DOU\PSOH�	�1LNRODHYD�

�����
3�

+XQJDULDQ� KXQ� (XURSH� 8UDOLF�!�)LQQR�8JULF� 6]HQGH�	�.DVVDL������ 3�
$OEDQLDQ��7RVN�� DOV� (XURSH� ,QGR�(XURSHDQ�!�$OEDQLDQ� 0L߂HVND�7RPLɝ������ 3�5�7�
0RGHUQ�*UHHN� HOO� (XURSH� ,QGR�(XURSHDQ�!�*UHHN� 0L߂HVND�7RPLɝ������ 3�5�7�
5RPDQLDQ� URQ� (XURSH� ,QGR�(XURSHDQ�!�5RPDQFH� 0L߂HVND�7RPLɝ�������YRQ�

+HXVLQJHU�	�2QHD������
3�5�7�

6SDQLVK� VSD� (XURSH� ,QGR�(XURSHDQ�!�5RPDQFH� /HRQHWWL������������ 3�5�
%XOJDULDQ� EXO� (XURSH� ,QGR�(XURSHDQ�!�6ODYLF� 0L߂HVND�7RPLɝ������ 5�
0DFHGRQLDQ� PNG� (XURSH� ,QGR�(XURSHDQ�!�6ODYLF� /XQW�������0L߂HVND�

7RPLɝ������
3�5�7�

$G\JKH� DG\� (XURSH� 1RUWK�:HVW�&DXFDVLDQ� RZQ�ILHOGZRUN� 5�
0DOWHVH� POW� (XURSH� $IURDVLDWLF�!�6HPLWLF� %RUJ�	�&RPULH�������

%RUJ�	�$]]RSDUGL�
$OH[DQGHU������

3�5�

0XUULQK�3DWKD� PZI� $XVWUDOLD� 'DO\� :DOVK������ 5�
1JDQGL� QLG� $XVWUDOLD� *XQZLQJJXDQ� +HDWK������ 3�5�
*DDJXGMX� JEX� $XVWUDOLD� *XQZLQJJXDQ� +DUYH\������ 5�
1JDODNDQ� QLJ� $XVWUDOLD� *XQZLQJJXDQ� 0HUODQ������ 5�
-DPLQMXQJ� GMG� $XVWUDOLD� 0LUQGL� 6FKXO]H�%HUQGW������ 5�
<DZXUX� \ZU� $XVWUDOLD� 1\XOQ\XODQ� +RVRNDZD������ 5�
'MDUX� GGM� $XVWUDOLD� 3DPD�1\XQJDQ�!�6RXWK�:HVW 7VXQRGD������ 5�
3LQWXSL� SLX� $XVWUDOLD� 3DPD�1\XQJDQ�!�6RXWK�:HVW +DQVHQ�	�+DQVHQ������ 5�
:DOPDWMDUL� ZPW� $XVWUDOLD� 3DPD�1\XQJDQ�!�6RXWK�:HVW +XGVRQ������ 5�
<DNLPD�6DKDSWLQ� \DN� 1��$PHULFD�6DKDSWLDQ� -DQVHQ������ 3�5�
0RODOOD� PEH� 1��$PHULFD�LVRODWH� 3KDUULV������ 3�5�
8OZD� XOZ� 1��$PHULFD�0LVXPDOSDQ� *UHHQ������ 3�5�
/HNR� OHF� 6��$PHULFD�LVRODWH� YDQ�GH�.HUNH������������ 3�5�
0HQ\D� PFU� 2FHDQLD� $QJDQ� :KLWHKHDG������ 3�5�
.ZRPWDUL� NZR� 2FHDQLD� .ZRPWDUL� +RQVEHUJHU�HW�DO������� 3�5�
)RUH� IRU� 2FHDQLD� .DLQDQWX�*RURND�!�*RURNDQ 6FRWW������ 5�
<DGH� QFH� 2FHDQLD� LVRODWH� &DPSEHOO��&DPSEHOO������ 3�5�
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8VDQ� ZQX� 2FHDQLD� 0DGDQJ� 5HHVLQN������ 5�
0HQJJZD�'OD� NEY� 2FHDQLD� 6HQDJL� GH�6RXVD������ 3�5�
0DQDPEX� POH� 2FHDQLD� 6HSLN�!�1GX� $LNKHQYDOG������ 3�5�

$EEUHYLDWLRQV�
�� ²� �VW� SHUVRQ�� �� ²� �QG� SHUVRQ�� �� ²� �UG� SHUVRQ�� $%6� ²� DEVROXWLYH�� $&&� ²� DFFXVDWLYH�� $&7�)2&� ²� DFWLRQ� IRFXV��
$*5�&/�²�DJUHHLQJ�FOLWLF��$25�²�DRULVW��$8;�²�DX[LOLDU\��%(1�²�EHQHIDFWLYH��&/�²�FOLWLF��&/$6�²�FODVVLILHU��'$7�²�
GDWLYH��'()�²�GHILQLWH��'(0�²�GHPRQVWUDWLYH��'(3�²�GHSHQGHQW��'8�²�GXDO��(5*�²�HUJDWLYH��)�²�IHPLQLQH��)87�²�
IXWXUH��*(1�²�JHQLWLYH��+�²�KRQRULILF��,1'()�²�LQGHILQLWH��,2�²�LQGLUHFW�REMHFW��,3)�²�LPSHUIHFWLYH��0�²�PDVFX�
OLQH��1��²�QRQ��VW�SHUVRQ��1(*�²�QHJDWLRQ��1+�²�QRQ�KRQRULILF��2%-�²�REMHFW�PDUNHU�LQGH[��2%/�²�REOLTXH��3/�²�
SOXUDO��3266�²�SRVVHVVLYH�PDUNHU��35�²�SRVVHVVRU��35)�²�SHUIHFW�LYH���352*�²�SURJUHVVLYH��356�²�SUHVHQW��367�²�
SDVW��5(0367�²�UHPRWH�SDVW��6%-�²�VXEMHFW�PDUNHU�LQGH[��6*�²�VLQJXODU��66�²�VDPH�VXEMHFW��7+�²�´WKHPDWLF�VXI�
IL[µ��723�²�WRSLF�

5HIHUHQFHV�
$LNKHQYDOG�$�<����������7KH�0DQDPEX�/DQJXDJH�RI�(DVW�6HSLN��3DSXD�1HZ�*XLQHD��2[IRUG��283��
$PEHUEHU�0����������'LIIHUHQWLDO�VXEMHFW�PDUNLQJ�LQ�$PKDULF��,Q��0��$PEHUEHU��+��GH�+RRS��HGV����&RPSHWL�
WLRQ�DQG�9DULDWLRQ�LQ�1DWXUDO�/DQJXDJHV��7KH�&DVH�IRU�&DVH��$PVWHUGDP��(OVHYLHU�����²�����

$UNDGLHY�3�0����������7RZDUGV�D�W\SRORJ\�RI�FDVH�LQ�KHDG�PDUNLQJ�ODQJXDJHV��7DON�DW�03,�IRU�(YROXWLRQDU\�
$QWKURSRORJ\��/HLS]LJ��KWWS���LQVODY�UX�LPDJHV�VWRULHV�SHRSOH�DUNDGLHY�$UNDGLHYBFDVHBQBKHDGPDUNLQBOHLS]LJ�SGI�

%DNHU�0�&����������2Q�WKH�UHODWLRQVKLS�RI�REMHFW�DJUHHPHQW�DQG�DFFXVDWLYH�FDVH��(YLGHQFH� IURP�$PKDULF��
/LQJXLVWLF�,QTXLU\����������²�����

%DNNHU�'��	�$��6LHZLHUVND���������&DVH�DQG�DOWHUQDWLYH�VWUDWHJLHV��:RUG�RUGHU�DQG�DJUHHPHQW�PDUNLQJ��,Q��
$��0DOFKXNRY�	�$��6SHQFHU��HGV����7KH�2[IRUG�+DQGERRN�RI�&DVH��2[IRUG��283�����²�����

%LFNHO�%���:��%LVDQJ�	�<�3��<čGDYD���������)DFH�YV��HPSDWK\��7KH�VRFLDO�IRXQGDWLRQ�RI�0DLWKLOL�YHUE�DJUHH�
PHQW��/LQJXLVWLFV����������²�����

%REDOMLN�-�'��	�6��:XUPEUDQG���������1RWHV�RQ�DJUHHPHQW�LQ�,WHOPHQ��/LQJXLVWLF�'LVFRYHU\������
KWWS���MRXUQDOV�GDUWPRXWK�HGX�FJL�ELQ�:HE2EMHFWV�-RXUQDOV�ZRD�[POSDJH���DUWLFOH���"KWPO2QFH \HV�

%RUJ�$�-��	�0��$]]RSDUGL�$OH[DQGHU���������0DOWHVH��/RQGRQ��1HZ�<RUN��5RXWOHGJH��
%RUJ�$�-��	�%��&RPULH���������2EMHFW�GLIIXVHQHVV�LQ�0DOWHVH��,Q��)U��3ODQN��HG����2EMHFWV��7RZDUGV�D�7KHRU\�RI�
*UDPPDWLFDO�5HODWLRQV��/RQGRQ�HWF���$FDGHPLF�3UHVV�����²�����

%RVVRQJ�*����������'LIIHUHQWLDO�REMHFW�PDUNLQJ�LQ�5RPDQFH�DQG�EH\RQG��,Q��'��.LEEHH�	�'��:DQQHU��HGV����
1HZ�$QDO\VHV�LQ�5RPDQFH�/LQJXLVWLFV��$PVWHUGDP��3KLODGHOSKLD��-RKQ�%HQMDPLQV�����²�����

%RVVRQJ�*�� �������� 9HUV� XQH� W\SRORJLH� GHV� LQGLFHV� DFWDQFLHOV�� /HV� FOLWLTXHV� URPDQV� GDQV� XQH� SHUVSHFWLYH�
FRPSDUDWLYH��,Q��3��5DPDW�	�(��5RPD��HGV����6LQWDVVL�VWRULFD��5RPD��%XO]RQL���²����

&DPSEHOO�&��	�-��&DPSEHOO���������<DGH�*UDPPDU�(VVHQWLDOV��8QSXEOLVKHG�0V���
KWWS���ZZZ����VLO�RUJ�SDFLILF�SQJ�DEVWUDFW�DVS"LG �������������

&RJKLOO�(�� ��������'LWUDQVLWLYH�FRQVWUXFWLRQV� LQ� WKH�1HR�$UDPDLF�GLDOHFW�RI�7HONHSH�� ,Q��$��0DOFKXNRY��0��
+DVSHOPDWK��%��&RPULH��HGV����6WXGLHV�LQ�'LWUDQVLWLYH�&RQVWUXFWLRQV��$�&RPSDUDWLYH�+DQGERRN��%HUOLQ��1HZ�
<RUN��0RXWRQ�GH�*UX\WHU�����²�����

&RJKLOO�(�����������'LIIHUHQWLDO�REMHFW�PDUNLQJ�LQ�1HR�$UDPDLF��7R�DSSHDU�LQ�/LQJXLVWLFV��
KWWS���ZZZ�DFDGHPLD�HGX��������',))(5(17,$/B2%-(&7B0$5.,1*B,1B1(2�$5$0$,&�

'DOU\PSOH�0��	�,��1LNRODHYD���������2EMHFWV�DQG�,QIRUPDWLRQ�6WUXFWXUH��&DPEULGJH��&83��
GH�6RXVD�+����������7KH�0HQJJZD�'OD�/DQJXDJH�RI�1HZ�*XLQHD��3K'�7KHVLV��8QLYHUVLW\�RI�6\GQH\��
*UHHQ�7K�0����������$�/H[LFRJUDSKLF�6WXG\�RI�8OZD��3K'�7KHVLV��0,7��KWWS���ZZZ�VOD[LFRQ�RUJ�ILOHV�SDSHUV�WKHVLV�SGI�
+DQVHQ�.�&��	�/�(��+DQVHQ���������7KH�FRUH�RI�3LQWXSL�JUDPPDU��$OLFH�6SULQJV��,QVWLWXWH�RI�$ERULJLQDO�'HYHO�
RSPHQW��

+DUULV�$�&����������*HRUJLDQ�6\QWD[��$�6WXG\�LQ�5HODWLRQDO�*UDPPDU��&DPEULGJH��&83��
+DUYH\�0����������$�*UDPPDU�RI�*DDJXGMX��%HUOLQ��1HZ�<RUN��0RXWRQ�GH�*UX\WHU��
+HDWK�-����������1JDQGL�JUDPPDU��WH[WV��DQG�GLFWLRQDU\��&DQEHUUD��$XVWUDOLDQ�,QVWLWXWH�IRU�$ERULJLQDO�6WXGLHV��
+RQVEHUJHU�0���&��+RQVEHUJHU�	�,��7XSSHU��HGV�����������.ZRPWDUL�3KRQRORJ\�DQG�*UDPPDU�(VVHQWLDOV��8ND�
UXPSD��6,/��KWWS���ZZZ����VLO�RUJ�SDFLILF�SQJ�SXEV�������.ZRPWDULB*UDPPDUB3KRQRORJ\�SGI�

+RVRNDZD�.����������7KH�<DZXUX�ODQJXDJH�RI�:HVW�.LPEHUOH\��D�PHDQLQJ�EDVHG�GHVFULSWLRQ��3K'�7KHVLV��$XV�
WUDOLDQ�1DWLRQDO�8QLYHUVLW\��

+XGVRQ�-����������7KH�&RUH�RI�:DOPDWMDUL�*UDPPDU��&DQEHUUD��$XVWUDOLDQ�,QVWLWXWH�RI�$ERULJLQDO�6WXGLHV��
,HPPROR�*����������7RSLFDOLW\�DQG�GLIIHUHQWLDO�REMHFW�PDUNLQJ��(YLGHQFH�IURP�5RPDQFH�DQG�EH\RQG��6WXGLHV�
LQ�/DQJXDJH����������²�����

-DQVHQ�-�:����������$�*UDPPDU�RI�<DNLPD�,FKLVKNtLQ���6DKDSWLQ��3K'�7KHVLV��8QLYHUVLW\�RI�2UHJRQ��
KWWSV���VFKRODUVEDQN�XRUHJRQ�HGX�[POXL�KDQGOH������������
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.RED\DVKL�0��	�*��0XUPX���������.HUD·�0XQGDUL��,Q��*�'�6��$QGHUVRQ��HG����7KH�0XQGD�/DQJXDJHV��/RQGRQ��
1HZ�<RUN��5RXWOHGJH�����²�����

/DFURL[� 5�� ��������'HVFULSWLRQ� GX� GLDOHFWH� OD]H� G·$UKDYL� �FDXFDVLTXH� GX� VXG�� 7XUTXLH��� *UDPPDLUH� HW� WH[WHV��
7KqVH�GX�GRFWRUDW��8QLYHUVLWp�/XPLqUH�GH�/\RQ����

/DKDXVVRLV�$����������$VSHFWV�RI�WKH�*UDPPDU�RI�7KXOXQJ�5DL��$Q�(QGDQJHUHG�+LPDOD\DQ�/DQJXDJH��3K'�7KH�
VLV��8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\��

/HDIJUHQ�-�� ��������'HJUHHV�RI�([SOLFLWQHVV�� ,QIRUPDWLRQ�6WUXFWXUH�DQG� WKH�3DFNDJLQJ�RI�%XOJDULDQ�6XEMHFWV�DQG�
2EMHFWV��$PVWHUGDP��3KLODGHOSKLD��-RKQ�%HQMDPLQV��

/HRQHWWL�0����������6SHFLILFLW\�DQG�REMHFW�PDUNLQJ�� WKH�FDVH�RI�6SDQLVK�D��&DWDODQ�-RXUQDO�RI�/LQJXLVWLFV����
��²�����

/HRQHWWL�0����������6SHFLILFLW\�LQ�FOLWLF�GRXEOLQJ�DQG�GLIIHUHQWLDO�REMHFW�PDUNLQJ��3UREXV���������²����
/HVODX�:����������$�5HIHUHQFH�*UDPPDU�RI�$PKDULF��:LHVEDGHQ��+DUUDVVRZLW]��
/XQW�+�*����������*UDPPDU�RI�WKH�0DFHGRQLDQ�/LWHUDU\�/DQJXDJH��6NRSMH��
0DFNULGJH�3����������7KH�0RGHUQ�*UHHN�/DQJXDJH��$�'HVFULSWLYH�$QDO\VLV�RI�6WDQGDUG�0RGHUQ�*UHHN��2[IRUG��283��
0HOLV�&K��	�0��)ORUHV���������2Q�WKH�LQWHUSOD\�EHWZHHQ�IRUFHV�RI�HURVLRQ�DQG�IRUFHV�RI�UHSDLU�LQ�ODQJXDJH�
FKDQJH��$�FDVH�VWXG\��)ROLD�/LQJXLVWLFD�+LVWRULFD��������²�����

0HUODQ�)U����������1JDODNDQ�*UDPPDU��7H[WV�DQG�9RFDEXODU\��&DQEHUUD��$XVWUDOLDQ�1DWLRQDO�8QLYHUVLW\��
0L߂HVND�7RPLɝ�2����������%DONDQ�6SUDFKEXQG�0RUSKRV\QWDFWLF�)HDWXUHV��'RUGUHFKW��6SULQJHU��
0XQVKL�6����������-DPPX�DQG�.DVKPLU�%XUXVKDVNL��/DQJXDJH��/DQJXDJH�&RQWDFW��DQG�&KDQJH��3K'�7KHVLV��8QL�
YHUVLW\�RI�7H[DV�DW�$XVWLQ��KWWS���UHSRVLWRULHV�OLE�XWH[DV�HGX�KDQGOH�����������

1LFKROV�-����������+HDG�PDUNLQJ�DQG�GHSHQGHQW�PDUNLQJ�JUDPPDU��/DQJXDJH���������²�����
3KDUULV�1�-�� ��������:LQXXQVL�7P�7DODSDDV��$�*UDPPDU�RI� WKH�0RODOOD�/DQJXDJH��3K'�7KHVLV��8QLYHUVLW\�RI�
0LFKLJDQ��

5HHVLQN�*�3����������6WUXFWXUHV�DQG�WKHLU�IXQFWLRQV�LQ�8VDQ��D�3DSXDQ�ODQJXDJH�RI�3DSXD�1HZ�*XLQHD��$PVWHU�
GDP��3KLODGHOSKLD��-RKQ�%HQMDPLQV��

6DOWDUHOOL�0����������%DVTXH��/RQGRQ�HWF���&URRP�+HOP��
6FKPLGW�.�+����������6YDQ��,Q��$�&��+DUULV��HG����7KH�,QGLJHQRXV�/DQJXDJHV�RI�WKH�&DXFDVXV��9RO�����7KH�.DUW�
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