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7KH UHD�R� EHKL�G ��PS L� WKH HUURU ��U�H
DUR��G G�R �� ���� ��� NP GL�WD��H� D�G G�R ��
���� ���� NP GL�WD��H� L� WKH LOO�SR�HG
H�WLPDWLR� RI �RPH �RHIIL�LH�W� G�H WR WKH WHUP

��� �� � �� � ��� �� � �� L� GH�L�� PDWUL[

WKH �OR�N RE�HU�DWLR� �RL�H �WD�GDUG RI ��� ��2�−2

��
� UHIHUUHG WR WKH

SRWH�WLDO GLIIHUH��H RE�HU�DWLR��� �D� GH�UDGHG WR ���� ��2�−2

��

IRU *2�(�OLNH ��H�DULR

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

�OR�N�R�O� �LP�ODWLR�� �.Ro HW�DO���(*8�����



7KH�HIIH�W�RI��RL�H�GH�UDGDWLR��R��WKH�SRODU�D�G�L��OL�HG�RUELW��

�D��3RODU�RUELW �E��,��OL�HG�RUELW
��RORU��UHSUH�H�W��SR��LEOH��RL�H�3�����

��������������������������P�������P����

7KH�EH�W��RO�WLR����UDGLRPHWHU�DUP�GLUH�WHG�DOR���WKH�UDGLDO�GLUH�WLR���GUD��IUHH�D�G��RPSH��DWLR��DW�WKH�OH�HO�RI������UDG���

�87�WKH���UUH�W�WH�K�ROR�LH���D��RW�SUR�LGH����K�D��D���UD���IRU�DWWLW�GH��R�WURO����WHP��HW�

7KH�PR�W�UHDOL�WL����H�DULR��RULH�WL���WKH��UDGLRPHWHU�DUP�DOR���WKH�R�W�RI�SOD�H�D[L�����

�OR�N�����,��UDGLRPHWHU �LP�ODWLR��



�D� GLIIHUH�W L�WHU��DWHOOLWH GL�WD��H� D�G RSWLPDO �UDGLRPHWHU �RL�H 3�� ��H�DULR� �E� WKH RSWLPDO D�G GH�UDGHG �UDGLRPHWHU �RL�H 3�� � GLIIHUH�W RULH�WDWLR�� RI WKH
�UDGLRPHWHU DUP R� ERDUG WKH �DWHOOLWH�

����������I���������������������������������������

7KH�HIIH�W�RI�GLIIHUH�W��UDGLRPHWHU��RL�H�3���D�G��UDGLRPHWHU�RULH�WDWLR��

*UDGLH�W��R�WULE�WLR�

PLGGOH�KL�K�GH�UHH�� D�EHWWHU�H�WLPDWLR��RI�WKH��SKHUL�DO�KDUPR�L��GH�UHH���S�WR�DER�W�GH�UHH����

OR��GH�UHH���EHOR��GH�UHH����WKH��RO�WLR��L��GRPL�DWHG�E��WKH��OR�N�L�IRUPDWLR����KLOH�DER�W�DER�H�GH�UHH�
���WKH��UDGLRPHWHU��R�O��DUH�SOD�L���D�UROH�

�������� ����������

�OR�N�����,��UDGLRPHWHU �LP�ODWLR��
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�D��*HRLG���G�ODWLR��

�E��*UD�LW��D�RPDOLH��

*ULG�H�WLPDWLR��HUURU�L��WHUP��RI��WD�GDUG�GH�LDWLR��IRU�GLIIHUH�W�
PL��LR��OLIH�WLPH��

��P�ODWL�H��RPPL��LR��HUURU��

/R��HU �LP�ODWLR� SHULRG� D�G���P�ODWL�H��RPPL��LR� HUURU�



�OLD�L���R�HU�D��HRLG���G�ODWLR���ULG����LW��P�

�D��3RODU�RUELW�R�O� �E���H�GHU��R�IL��UDWLR�

7DNH D�D��

� 7KH DOLD�L�� HIIH�W D�G WKH
OR��LW�GL�DO �WULSL�� DUH
UHG��HG �L��LIL�D�WO� L� WKH
�H�GHU �R�IL��UDWLR� ��H�DULR�

� +D�L�� D SRODU SDLU �R�SOHG
�LWK D� L��OL�HG SDLU SUR�LGH� D
EHWWHU D�G OH�� GH�UDGHG
�UD�LW� ILHOG �RO�WLR�

�H�GHU��R�IL�UDWLR��RIIHU��

L��UHD�H�L��WKH��SDWLDO�UH�RO�WLR��
DOR���WKH�(D�W�:H�W�GLUH�WLR�

D��L��UHPH�W�L��L�RWURS�

,��O��LR��RI��R��WLGDO�PD����DULDWLR��



5H�DUGL���WKH�GDWD�

� WKH�GLUH�W�RE�HU�DWLR��RI�WKH��UD�LWDWLR�DO�SRWH�WLDO�GLIIHUH��H��E��WKH�DWRPL���OR�N���D��EH�D��D��HW��
WKH����WUD��IHU�I���WLR��SUH�H�W��WKH�GDPSH�L���RI�WKH��SKHUL�DO�KDUPR�L���SH�WU�P�DW�WKH��HU��OR��
GH�UHH���W�SL�DO�RI�*5��(��

5H�DUGL���WKH�UH��OW��

− 7KH�PL��LR���R�IL��UDWLR��L��PRUH��RPSOH[�WKD��D���LPSOH��*5��(�OLNH���H�DULR��7KL���R�OG�LPSO��
�R��LGHUL�����+]��L��WHDG�RI�����+]���OR�N�RE�HU�DWLR����OR��HU�L�WHU��DWHOOLWH�GL�WD��H���DER�W������
NP�L��WHDG�RI�����NP��D�G�D��H�GHU�IRUPDWLR���LWK�WKUHH��DWHOOLWH��R��HD�K�RUELW���:LWKR�W�WKH�H�
��RPSOL�DWLR�����WKH�PL��LR��SURILOH��R�OG��RW�EH��RPSHWLWL�H��LWK�*5��(�L��WKH�UHWULH�DO�RI�WKH�
�UD�LW��ILHOG�DW�OR��PHGL�P�GH�UHH��

�R��O��LR�� R��WKH��UD�LW� ILHOG�UH�R�HU�

127(��2SWLPL]DWLR��RI�SD�ORDG�R��WKH�SODWIRUP���R�OG�EH�UHOH�D�W�L��UHG��L���GLIIHUH��H��D�G�

PL�LPL]L����R��UH��UUH�W��R�W���H���� �UDGLRPHWHU��R�O��R��WKH�W�R��H�WUDO��DWHOOLWH��RI�WKH�L��OL�H�

IRUPDWLR���D��UHG��H��R�W��D�G�L��UHD�H��SD�H�UDIW��R��WHOODWLR����PPHWU���
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